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tion received  at  the  Office  to  date  of  issue,  which  is  stamped  at  the  bottom  of  each  chart.  To  assist  those  using 
the  charts  in  keeping  up  to  date,  corrections  to  be  applied  are  published  monthly  in  "Notices  to  Mariners.'* 
These  can  be  obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  Coast  and  Geodetic  Survey,  from 
United  States  Custom- Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in  the  principal 
seaboard  cities  of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this  Office. 

Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  suggestions  for  increasing  the  usefulness  of  charts  or  of  these 
Tide  Tables  to  the  '*  Superintendent  of  Coast  and  Geodetic  Survey,  Washington,  D.  C."  A  piece  of  the  chart 
affected,  showing  the  change  proposed,  should  accompany  the  information  supplied.  This  Office  will  replace, 
free  of  charge,  any  chart  so  used. 

A  limited  number  of  Chart  Catalogues,  indicating  the  outlines  of  Coast  and  Geodetic  Survey  Charts, 
will  be  sent,  free  of  charge,  to  any  address. 


8  AGENCIES— Continued. 

The  list  of  Light-Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 
the  different  Light-House  Districts,  published  by  the  Light-House  Board,  can  be  obtained,  free  of  charge,  on 
application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light-House 
Districts,  from  the  United  States  Custom-Houses,  or  from  the  principal  Agencies  of  the  Coast  and  Geodetic 
Survey. 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 


PEEFAOE. 


The  following  tide  tables  for  the  year  1909  have  been  prepared  in  the  tidal  division 
of  the  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the  volumes  for 
preceding  years,  but  improved  values  have  been  introduced  wherever  better  data  could  be 
made  use  of. 

Tide  tables  for  the  use  of  mariners  have  been  published  by  the  Coast  and  Geodetic 
Survey  every  3'ear  since  1853.  For  the  first  fourteen  years  these  tables  appeared  as 
appendixes  to  the  Annual  Reports  of  the  Superintendent  of  the  Survey,  and  consisted  of 
more  or  less  elaboi'ated  means  for  enabling  the  mariner  to  make  his  own  tide  predictions 
as  occasion  arose.  The  first  attempt  b}'^  this  Survey  to  give  predicted  tides  was  by  the 
issue  of  two  pamphlets  entitled  "  Tide  Tables  for  the  Atlantic  Coast  of  the  United  States 
for  the  year  1867,"  and  ''Tide  Tables  for  the  Pacific  Coast  of  the  United  States  for  the 
year  1867,"  respectively.  The  former  contained  the  predicted  times  and  heights  of  the 
high  waters^  only  for  each  day  of  the  year  1867  at  15  stations,  together  with  tidal  con- 
stants and  difl'erences  for  108  stations.  The  latter  contained  similar  predictions  for  4 
stations,  together  with  differences  for  16  stations.  This  marked  a  distinct  advance  over 
the  earlier  tables  which  had  been  issued  by  this  Surv^ey. 

The  following  year  it  was  found  desirable  to  include  the  low  waters  in  all  the 
predictions  for  the  Pacific  Coast,  but  for  only  one  station  on  the  Atlantic  Coast,  and  it 
was  not  until  the  year  1887  that  the  low  waters  were  given  for  all  the  Atlantic  Coast 
stations.  Commencing  with  the  year  1896  the  tide  tables  were  extended  to  include  the 
whole  maritime  world,  pmctically  as  in  the  present  volume. 

In  order  to  meet  the  demand  for  a  cheap  edition  of  the  tide  tables  for  the  United  States 
and  adjacent  waters,  two  reprints  have  been  issued,  one  for  the  Atlantic  Coast  of  the  United 
States,  including  Canada  and  the  West  Indies,  price  15  cents;  and  the  other  for  the  Pacific 
Coast  of  the  United  States,  together  with  a  number  of  foreign  ports  in  the  Pacific  Ocean, 
price  10  cents. 

This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

W.  D.  Alexander,  Surveyor-General  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1899). 
W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  tidal  infor- 
mation for  Canadian  ports. 
Annales  hydrographiques,  Paris. 
Annuaire  des  Mar^>es  de  la  Basse  Cochinchine  et  du  Tonkin,  for  1894  and  subsequent  years. 

Annuaire  des  Mar^'es  des  c6tes  de  France,  Paris. 
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Anuario  de  la  Direcci6n  de  Hidrograffa,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rfo  de  la  Plata,  por  C.-A.  Avocena,  Montevideo,  1891. 

Ricardo  M.  Arango,  Division  Engineer,  Panama  Canal  (1906),  tides  at  Cristobal  and  Panama. 

Edwin  B.  Simpson-Baikie,  Royal  Mail  Steam  Packet  Company,  Southampton,  England,  tides  at  Margarita 

Island,  Venezuela. 
Manoel  Cameiro  de  Souza  Bandeira,  Civil  Engineer,  Hydrographic  Service,  Rio  de  Janeiro,  Brazil. 
A.  J.  Pinto  Basto,  Lieut.  Commanding  the  Mindovy,  Portuguese  Navy,  Lisbon,  Portugal  (1897). 
John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
A.  M.  Beaupr^,  United  States  Minister  (1905),  Buenos  Ay  res,  Argentina. 
G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 
C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 
A.  M.  Bisbee,  Coast  Inspector  (1894),  Shanghai,  China. 

Roger  S.  G.  Boutell,  Secretary  of  Legation  of  the  United  States  (1906),  The  Hague,  the  Netherlands. 
Canadian  Tidal  Survey  (see  "Tidal  and  Current  Survey  of  Canada**). 
R.  W.  Chapman,  Professor  in  University  of  Adelaide,  harmonic  tidal  constants  for  Port  Adelaide,  South 

Australia. 
Charts  of  various  nationalities:  American,  English,  Dutch,  French,  German,  and  Spanish.- 
Chief  of  Engineers,  U.  S.  A.,  War  Department,  Washington,  D.  C. 
Powell  Clayton,  United  States  Ambassador  (1905),  Mexico. 

Coast  Pilots  and  Pilots  of  various  seas:  American,  English,  French,  German,  Spanish,  and  Portuguese. 
John  G.  Coolidge,  United  States  Secretary  of  Legation  (1905),  Peking,  China. 
E.  L.  Corthell,  C.  E.,  tidal  observations  at  the  mouth  of  the  Panuco  River,  Tampico,  Mexico. 
George  H.  Darwin,  Cambridge,  England. 
W.  Bell  Dawson,  D.  Sc,  C.  E.,  Engineer  in  charge  of  Tidal  and  Current  Survey  of  Cana<la;  Department  of 

Marine  and  Fisheries,  Ottawa,  Canada.     Reports  of  progress,  of  Tidal  and  Current  Survey,  Tide  Tables, 

and  tidal  differences  for  Canadian  ports. 
Charles  Denby,  United  States  Minister  (1894),  Peking,  China. 

Director  Oficina  Hidrogrifica,  Valparaiso,  Chile,  hourly  heights  of  the  sea  at  Valparaiso  for  one  year. 
H.  Percival  Dodge,  Uniteti  States  Secretary  of  Embassy  (1905),  Berlin,  Germany. 
Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 
Alex.  Duncan,  Pilot  Master  (1894),  Georgetown,  Demerara. 
0.  O.  Eckford,  United  States  Consul  ( 1894) ,  Kingston,  Jamaica. 
G.  W.  Ellis,  United  States  Secretary  of  Legation  (1905),  Monrovia,  Liberia. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  German,  and  Spanish. 
W.  H.  Finley,  a  pamphlet  on  the  Approximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  II.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.     Herausgegeben  vom  Reichs-Marine-Amt,  Berlin. 

E.  A.  Gieseler,  Assistant  U.  S.  Engineer,  tides  at  Panama,  January  1,  1885,  to  September  30,  1888. 
David  Gill,  H.  M.  Astronomer  (1894),  Cape  Town  Observ^atory,  Cape  Town,  Africa. 
W.  T.  Glasgow,  Secretary  of  Marine  Department,' Wellington,  New  Zealand,  tidal  observations  for  Port 

Chalmers,  New  Zealand,  for  the  year  1898. 
R.  J.  L.  Guppy  (1894),  Trinidad,  West  Indies. 
Arthur  S.  Hardy,  United  States  Minister  (1905),  Madrid,  Spain. 
P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  port«,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China.  • 

Hydrographer,  Hydrographic  Office,  Navy  Department,  Washington,  D.  C. 

Hydrographic  Office,  Admiralty,  London,  England,  the  loan  of  vahiable  tidal  records  in  many  jiarts  of  the  world. 
Ing^uieur  en  Chef  de  Construction  du  Canal  de  1' Isthmus  de  Panama,  the  tides  at  Colon  and  Panama. 
Japanese  Naval  Department,  through  Edwin  Dun  (1894),  United  States  Minister,  Tokyo,  Japan. 
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Con tre- Admiral  R.  von  Kalmar,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  fonr  years  1884-1887. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine. 

Ernest  Lyons,  United  States  Minister  Resident  and  Consul-General  (1905),  Monrovia,  Liberia. 
Curtis  J.  Lyons,  Hawaiian  Government  Survey  ( 1895) ,  Honolulu,  Hawaiian  Islands. 
Fenton  R.  McCreery,  Secretary  of  American  Embassy  (1906),  Mexico  City,  Mexico. 

D.  W.  Maratta,  United  States  Consul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Australia,  through  Charles  A.  Murphy,  United  States  Consular  Agent 

(1894),  Port  Adelaide. 
William  L.  Merry,  United  States  Minister  (1905),  San  Jos^,  Costa  Rica. 
George  V.  L.  Meyer,  United  States  Ambassador  (1905),  Rome,  Italy. 

E.  B.  Michell,  Bangkok,  Siam,  through  John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
Ministerie  van  Marine,  Afdeeling  Hydrographie,  's  Gravenhage,  Netherlands. 

Frederick. G.  Morgan,  United  States  Vice-Consul  (1904),  Cairo,  Egypt. 

Charles  A.  Murphy,  United  States  Consular  Agent  (1894),  Port  Adelaide,  South  Australia. 

E.  Nevill,  H.  M.  Astronomer  (1894),  Durban  Observatory,  Durban,  Africa. 

Stanford  Newel,  United  States  Minister  (1905),  The  Hague,  Netherlands. 

Oficina  Hidrognifica,  Santiago,  Chile. 

W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 

J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 

Proceedings  of  the  Royal  Society  of  London. 

B.  S.  Rairden,  United  States  Consul  ( 1894) ,  Batavia,  Java. 

Reichs-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 

Reports  of  the  British  Association  for  the  Advancement  of  Science. 

Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 

E.  Roberts,  Chief  Assistant,  Nautical  Almanac  OflBce,  London,  England,  harmonic  constants  for  Canadian 

ports,  calculated  from  the  observations  and  data  of  the  Canadian  Tidal  Survey.    Also  harmonic  constants 

for  Hongkong,  China,  and  Singapore,  Malay  Peninsula. 
Capt.  John  Rodgers,  U.  S.  N.,  tides  at  Papeeti,  Tahiti. 
H.  H.  Rousseau,  Civil  Engineer,  U.  S.  Navy  (1906),  Mare  Island,  Cal. 
H.  C.  Russell,  H.  M.  Astronomer  (1894),  Sydney  Observatory,  Sydney,  New  South  Wales. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 
Edgar  K.  Smoot,  C.  E.,  ti<lal  observations  at  Manzanilla,  Mexico. 
James  Spaight,  United  States  Vice-Consul  (1894),  Demerara. 

John  F;  Stevens,  Chief  Engineer,  Isthmian  Canal  Commission  (1906),  tides  for  Colon  and  Panama. 
Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Ob8er\'atory  (1894),   Batavia,  Java. 

Studien  over  Getijden.     Overgedrukt  uit  het  Tijdschrift  van  het  Koninklijk  Instituut  van  Ingenieung, 

Afdeeling  Nederlandsch-Indie,  Batavia,  Java.     Also,  "Wind  and  Weather,  Currents,  Tides,  and  Tidal 

Streams  in  the  East  Indian  Archipelago,"  Batavia,  Java,  1897. 
D.  C.  F.  Thompson,  R.  N.,  Harbor  Master  (1894),  Kingston,  Jamaica. 
David  E.  Thompson,  U.  8.  Ambassador  (1907),  Mexico. 
Tidal  and  Current  Survey  of  Canada,  Reports  of  progress.  Tide  Tables  and  harmonic  constants  for  Quebec,  St. 

Paul  Island  in  Cabot  Strait,  Halifax,  Nova  Scotia;  St.  John,  New  Brunswick;  Victoria,  and  Sand  Heads. 

Strait  of  Georgia,  British  Columbia;  from  which  the  Tide  Tables  for  Halifax  and  St.  John  are  calculated. 
Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 

Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
Tide  Tables  for  the  Indian  Ports,  London,  England. 

Charlemagne  Tower,  United  States  Ambassador  (1905),  Berlin,  Germany. 
Transactions  of  the  Royal  Society  of  London. 
Udgivet  af  deu  norske  Gradmaalingskommission,  Christiania,  Norway. 
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Rear-Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer,  Hydrographic  OflSce,  Admiralty,  London,  England. 

J.  T.  Walbran,  Captain  of  the  Quadra  (1896),  British  Columbia. 

H.  N.  P.  Wallaston,  Secretary  of  Customs  (1894),  Melbourne,  Victoria. 

Thomas  Wilson,  Greenock,  Scotland. 

The  predicted  time  and  heiglyb  of  the  high  and  low  waters  for  70  principal  ports 
or  stations  are  given  in  Table  1,  pages  52-332,  for  each  day  throughout  the  entire  ^-ear 
1909.  They  have  been  made  by  means  of  the  Ferrel  tide  machine,  described  in  Appendix 
10  of  the  Superintendent's  Report  for  1883.  The  harmonic  constants  used  for  these  predic- 
tions, as  well  as  the  length  of  series  analyzed,  are  given  in  Table  4  of  this  volume. 

These  stations  are  distributed  as  follows:  20  on  the  eastern  and  7  on  the  western 
coast  of  North  America,  4  in  South  America,  14  in  Asia.  1  in  Africa,  15  in  Europe,  and  9 
in  Oceania.  They  are  usually  referred  to  in  this  volume  as  principal  or  standard  ports. 
These  predictions  are  extended  to  about  three  thousand  subordinate  stations  by  means 
of  the  tidal  diflferences  and  ratios  of  Table  3,  pages  338-453.  The  predicted  times  of  all 
the  slack  waters  for  the  year  1909  are  given  for  two  stations,  Seymour  Narrows,  British 
Columbia,  and  Sergius  Narrows,  Alaska,  on  pages  480-493. 

An  explanation  of  the  tables,  with  examples  of  their  use,  is  given  on  pages  37-50. 

O.  H.  TiTTMANN, 

Sitperin  tenden  L 
February,  1908. 
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TREATISE  ON  TIDES. 

1.  General  statements. 

The  word  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  water^  and  then  falls  until 
it  reaches  a  minimum  height  called  Jmo  icater;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  diflicult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
stand.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  chai*acter  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  Jact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  vmter  interval  (HWI)  or  high  water  lunitidal  interval^  or 
the  corrected  establishment.  In  like  manner  the  lov^  water  interval  (LWI)  or  l(m)  xoater  luni- 
tidal interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  ornear  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  ajyogean^  or  tropic  tides.  Spring  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  §  8. 

2.  Directi<ms  for  observing  tides. 

Wherever  tides  are  to  be  observ^ed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  \vl  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  permanent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  any  future  time. 

Direct  staff  readings. — The  staff  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty- four  hours  of  each  day  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.     It  should 
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always  be  specified  in  the  record.  In  making  such  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.  In  high  and  low  water  observations  readings  should 
be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each 
of  the  four  tides  of  the  day.  In  reading  a  height  upon  the  staff,  unless  the  surface  of  the 
water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 
A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 
readings.  When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 
communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 
observed  instead. 

Box  gauges, — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be 
gmduated;  in  othei's  the  float  is  attached  to  a  wire  or  cord  which  passes  over  a  pulley,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Automatic  or  self-registering  tide  gauges, — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted*  to  the  paper  by  means  of  a  C3^1inder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
paper.  The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  from 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 

3.    General  properties  of  tides. 

Confining  one's  attention  to  a  particular  station,  the  following  properties  common  to 
most  tides  are  usually  revealed  by  means  of  a  few  days'  observation: 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day. 

(^)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 

moon's  declination,  either  north  or  south,  increases.     This  does  not  apply,  because  of  the 

sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 

affected  by  quite  unequal  amounts. 

greater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  ,  than 

new  or  full  moon, 
usual  near  the  tune  of  ^j^^  ^^^„,^  quadrature. 

c/rpfLtei*  lOeric^ee 

(8)  The  range  of  tide  is  ?  than  usual  near  the  time  when  the  moon  is  in  „^Qg.p^ 

.  . ,  ,  .  ,  shorter   ,  ,  ,      .  .    ,     first  and  fifth 

(9)  The  lunitidal  intervals  are  i^^^j.  than  usual  near  the  times  of  the  ^j^j^.^  ^^^  seventh 

octants. 
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The  above  statements  do  not  usuallj^  apply  to  the  tides  at  stations  where  but  one  high 

and  one  low  water  occur  daily.     The  readily  observable  properties  of  such  tides  are: 

[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 

[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 

moon  is  near  the  equator. 

increased 
[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  j  i  near  the 

^    .  ,      solstice, 
time  of  either  ^q^j^^^ 

4.   The  equilibrium  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  onl}'  certain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  raspond  imniediately  to  the 
force;^  acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  th0  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  II. 

Law  I. — The  tendency  to  produce  tides  at  a  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  lunar  tide.  For  the  mass  of  the  sun  =  331  000,  and  the  mass  of  the  moon  =  1/81, 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
distance  =  239  000  miles,  so  that — 

,     ^.j     1  x-j  331000  11 

solar  tide:  lunar  tide  =  (92  800  000)»  '  8l  ^  (239~o6op'  (^) 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigean  range:  mean  rang4  =  (1  _-ecJntricity)''^-  (^) 

apogean  range:  mean  range  =  (n^e^eVtridt^^  1'  (^) 

. '.  perigean  range  =  1.18  mean  range,  (6) 

apogean  range  =  0.85  mean  range.  (6) 

Law  IL — The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 
producing  body  are  proportional  to 

3  cos*  e-1,  (7) 

31983—08 2  '  •  \  i 
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where  6  is  the  zenith  distance  of  the  body  corrected  for  parallax.  In  other  words,  0  is  the 
angle  at  the  earth's  center  defined  by  the  given  station  and  the  center  of  the  disturbing  bod3^ 
If  ti  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  a,  then  it  is 
proportional  to  3  cos'  ^—1;  in  other  words,  we  may  put  u=oc'  (3  cos*  ^—1).  The  equation 
of  the  surface  of  the  sea  at  any  given  instant  is 

p=«  (1+t^),  (8) 

or 

p=a+aa'  (3  cos*  <y-l),  (9) 

which  is  the  equation  of  an  dlipsoid  whose  semiaxes  are 

a  (1+2  a'),  a  (l-«'),  ^*  (!-«').  (10) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  towaixi  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  or'  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  or'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  da>'  chiefly 
on  account  of  the  variations  in  ^;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon's  distance. 

For  a  given  place  the  angle  0  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.     From  spherical  trigonometry, 

cos  ^=cos  A.  cos  ^  cos  (^— 0  +sin  A.  sin  d  (11) 

where 

A.  =geographic  latitude  of  the  station, 
I  =  longitude  of  the  station  (W.  from  Greenwich), 
<^= moon's  declination, 

^'  =  wi^= moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 
.  •.  a  a'  (3  cos*  ^-1)  =  |  a  «'  cos*  X  cos*  d  cos  2  {tp-T) 

+3  a  od  sin  \  cos  A.  sin  2  (^  cos  (^— 0 

+i  a  or'  (3  sm*  A.-1)  (3  sin*  d-\) 

= height  of  tide  according  to  the  uncorrected  equilibrium  theory.        (12) 

For  the  lunar  tide, 

,     .mass  of  moon  ^  ^/*  a -cw    *  /io\ 

aa'—\—         -       xuXr-        ,     1.  . xs=0.o9feet;  (13) 

*  mass  of  earth     (moon's  distance)'  '  ^     ' 

and  for  the  solar  tide, 

,     ,    mass  of  sun  d^  ^  .^^  i.    x  /^  .n 

a  a'^\ n:X7    -,  ^--i \s=0.27  feet.  (14) 

^  mass  of  earth     (sun  s  distance)'  ^     ^ 

(i)  The  height  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  \)y  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin*  ^—1,  where  S  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  j^ear,  as  the  case  may  be. 
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The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 

The  corrected  equilihrlum  theoi^, — ^To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

R^  cos*  d  cos  [2  {4'-T)-h] 

+R,  sin  2  S  cos  [^'-?-f,]  (16) 

+  5o[3sin«(y-l] 
where  R  and  e  must  be  determined  from  observations  at  the  given  stations.     Statements 
(i),  (ii),  and  (iii)  require  no  modification,  except  that  for  ''hour  angle"  we  must  write  ''hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholl}^  covered  with  water,  and  the  equation  of 
continuity  can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continually  alter  the  plane  of  reference. 
The  ^8,  as  did  the  a's,  involve  the  factor 

(mean  distance  of  moon  V _ /^e  V _ /"actual  paral lax V  ..n\ 

actual  distance  of  moony  ""  vv  ~"  Vmean  parallax  y  ^     ' 

In  practice  the  inertia  and  friction  of  the  water  produce  important  modifications  in  the 
^s  and  f's  from  their  equilibrium  values.  Nevertheless,  ih^form  (15)  is  capable  of  approxi- 
matel}'  representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we  make 
the  further  modification  of  taking  d  and  /•  at  times  anterior  to  the  time  of  tide.  Such  times^ 
as  well  as  the  ^s  and  a's  must  be  determined  froiii  observations  made  at  the  given  station.* 

5.  Explanation  of  phenomena  noted  in  %  S  hy  the  equilihriurn  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Each  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general^  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  account  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  propert^^  (6),  §  3. 

The  superposition  of  a  semidiurnal  curve  or  wave  upoij  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  differ  by  approximately 
90"^  or  270^  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90^  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  oc'  or  the  R's  inversel}^  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R^  is  several  or  many  times  as  great  as  ^29 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usuall}'  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2J,  g  3. 
The  moon  crosses  the  e(iuator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [3]. 

*Cf.  Thomson  and  Tail's  Natural  Philosophy,  §§  804-811. 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proportional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  0 — i,  §  4)  into  a  series  of  cosine  terms.  For  considerable  periods  of  time  the 
coefficients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Ilannonic  anaJyHls,\ 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerations,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y^A  cos  {at  +a)  +  B  cos  i)>t  +/?)  +     .     .     .  (17) 

where  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  Tve  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  number  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  .1,  or  the  apparent  angular  velocity  of  its 
fictitious  moon,  and  .4^  its  epoch  or  lag  expressed  in  degrees,  ^4^  a  is  the  lag  expressed  in 
nours.  Also  if  arg^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 
at  +  argo  .4  is  its  hour-angle  at  any  subsequent  hour  t.  Consequently  the  time  of  high  water 
of  the  component  ^4  is 

and  the  height  at  any  time  t  is 

A  cos  (at  +  arg,  A  -  A"")  (19) 

so  that 

«  =  argo  .1-^4^.  •  (20) 

■   By  replacing  J.,  ^1°,  a,  and  a  by  B^  B^,  J,  and  /?,  the  corresponding  quantities  for  any 
other  component,  J?,  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  off  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

OCtC)        '\(\() 

amplitudes  A,  B,     .     .     .     and  of  periods  — ,    -^  ,       .     .     .     hours  in  length.     The  first 
maxima  are  located  upon  the  hour  lines 

A^  __  argo  A      B^  _  ^?o^ 
a  a 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  periods.     The  symbol  D 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e.,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 


T--f-    •    •    ■    5  (21) 


*See  Laplace,  Mec.  Gel.,  IV,  iii,  §  16. 

tSee  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  S. 
Report,  1883;  also,  article  Tides,  Encyclopaedia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  a,  5,  .  ■  .  .  and  arg^  Ay  arg^  J?,  .  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  A^  B^  ,  ,  .  and  the  epochs  A^^  B^^  .  .  . 
To  analyze  harmonically  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Sum  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  effect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 
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Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.  To  analyze  these  24  heights,  Aq?  K^  Kt 
.     .     .     A,5,  assume  each  to  be  of  the  form 

/i=jyo-f-.T,  cos  at-\-A^  sin  o^+Xa  cos  2  crf+^i  sin  2  oi  +     .     .     .     -{-A^  cos  8  at-\-A^  sin  8  orf,  (22) 

where  «^=0o,  16°,  30^     ....     3450. 

It  is  not  diflScult  to  show  that  the  most  probable  values  of  ^,^,^  are  given  by  the  equations 
U  H,=h,+h,+h,+     .     .     .     +A,3. 
12  A^  =  K  cos  O^+A,  cos  15^+A,  cos  30°+     .     .     .     +A„  cos  345°, 


12  u4,=Ao  cos  0°+Ai  cos  30°+^,  cos  60°+ 
12  23=Ao  cos  0°+A,  cos  46°+Aj  cos  90°+ 


12  3,  =  Ao  sin  0°+Ai  sin  15°+^^  sin  30°+ 
12  'A^=h^  sin  0°+A,  sin  30°+ A^  sin  60°+ 
12  33=Ao  sin  0°+Ai  sin  45°+ A,  sin  90°+ 


+A„  cos  330°, 
+Aj3  cos  315°, 


+A,3  sin  345°, 
+A,3  sin  330°, 
+A„  sin  315°, 


(23) 
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From  these  values  of  ^1,  A,  we  find  ^4  and  a  by  the  relations 

A  =  (71*  +  .1«)H,  tan  «=  -  4  •  ^^^ 

A^  then  becomes  known  bv  the  e(|uation 

A    =Rr^,A-ot,  (25) 

argo  A  being  known  from  astronomical  considerations.*     So  for  components  B,  C,  etc. 

It  may  be  added  that  becaust*  the  hourly  heights  are  tabulated  in  solar  time  most  of  the 
amplitudes  as  brought  out  in  tht»  analysis  must  be  increased  by  a  factor  a  little  greatt^r  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon's  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  j-ear  in  length  still  other  corrections  must  be  applied. 

8.    Tenn^  Hontetiines  Ui<eful  hi  (h^^HcrihliHj  tidea, 

A  lunitldal  intenjal  is  the  period  of  time  b}'  which  the  tide  of  any  place  follows  after 
the  moon's  local  meridian  passage,  at  either  the  upper  or  lower  transit.  Lunitidal  intervals 
are  divided  into  separate  classes  by  appending  qualifying  words,  to  indicate  the  kind  of 
tides  to  which  they  apply;  for  instance,  mean  high  water  lunitidal  interval  (HWI),  mean 
low  water  lunitidal  interval  (LWl),  mean  tropic  higher  high  watei^  lunitidal  i^iterval 
(HHWl),  mean  tropic  lower  low  water  lunitidal  interval  (LLWI),  and  so  on  as  occasion 
may  arise  to  designate  intervals  as  applying  to  a  special  group  or  class  of  tides. 

The  tropic  lunitidal  intervals  in  Table  3  of  this  volume  are  followed  by  the  letter  aorh  in 
order  to  enable  one  to  obtain  the  approximate  time  of  higher  high  and  lower  low  water  for  any 
Htation.     When  the  tropic  interval  (HH  WI  or  LLWI)  is  marked  at,  add  the  interval  to  the  local 

time  of  the  moon's  j^P^^  transit,  or  meridian  passage,  foi'l^Q^fh  declination  of  the  moon;  and 

when  it  is  marked  h  add  the  interval  to  the  local  time  of  the  moon's  V^^^^^  transit  for  ^^"xu 

declination  of  the  moon.     See  fornmlas  (32)  and  (33). 

The  eMtahlishment  of  the  }>oTt^  or  vulgar  establinhnient^  as  it  is  sometimes  called,  is  the 
mean  high  wafer  full  and  change  lunitidal  interval;  that  is,  at  the  times  of  new  and  full 
moon. 

The  ct/rrected  estahlishynent  of  the  port  is  the  tnean  high  water  lunitidul  interval  (HWI) 
for  one  or  more  lunations,  and  it  is  usually  from  ten  to  fifteen  minutes  less  than  the  vulgar 
establishment. 

Tlie  jyriming  of  the  tide  is  the  periodic  acceleration  of  its  time  of  occurrence,  due  to  the 
sun's  effect.  At  such  times  the  lunitidal  intervals  are  less  than  their  mean,  so  that  the  tides 
occur  earlier  than  the  average.  The  priming  of  the  tides  occur  during  the  period  between 
new  or  full  moon  and  the  following  quadrature,  beginning  and  ending  at  a  time  equal  to 
the  age  of  the  phase  inequality  (26)  after  these  phases.  It  attains  it«  maximum  effect  soon 
after  the  first  and  fifth  octants  of  the  moon's  phase.     See  table  of  phjase  effects  (51). 

The  lagging  of  the  tide  is  the  corresponding  retardation  in  the  time  of  its  occurrence,  the 
greatest  effect  being  soon  after  the  third  and  seventh  octants  of  the  moon's  phase. 

Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide.  When  the  tide  is 
chiefly  diurnal,  the  mean  range  [Mn]  given  in  table  3  of  this  volume  is  inclosed  in  square 
brackets,  and  denotes  the  average  of  the  few  small  semidiurnal  tides  which  usually  occur  at 
such  stations  when  the  moon  is  near  the  equator. 

Hiyring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon.  The  time  after  new  and  full  moon  is  the  age  of  the  phase 
inequality. 

♦The  arguments  for  January  1  of  each  year  from  1850  to  1950  are  given  upon  pagea  195-204,  Part  II,  U.  S, 
Coast  and  CJeodetic  Survey  Report  for  1894. 
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Neap  range  (Np)  is  the  smallest  periodic  semidaily  i-ange  occurring  usually  one  or  two 
daj's  after  the  moon  is  in  quadrature — that  is,  after  the  first  and  third  quarters.  The  time 
after  the  moon's  quadratures  is  also  the  age  of  the  phase  inequality. 

Perlgean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee.  The  time  after  the  moon's  perigee  is 
the  age  of  the  parallax  inequality. 

Apogean  range  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee.  The  time  after  the  moon's  apogee  is  also  the  age 
of  the  parallax  inequality. 

Great  diurnal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Small  diurnal  range  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  ine- 
quality. 

Small  tropic raiige  (Sc)  is  the  smallest  periodic  daily  i-ange  of  tide. usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics.     The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  inequality. 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  spring^  n^ap^  perigean^  tropic^  etc. ;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities. 

An  inequality  in  the  interval,  range,  or  height  of  tide,  is  a  systematic  departure  of  the 
same  from  the  mean  value  at  a  given  station.  The  inequality  having  the  period  of  a  half 
synodic  month  is  the  phase  inequality;  that  having  an  anomalistic  month  is  the  parallax 
inequality;  that  which  has  the  period  of  a  tropical  month  causes  the  two  high  waters  or  two 
low  waters  of  a  day  to  differ  in  height  and  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.     The  ages  of  the  principal  inequalities  are  given  by  the  expressions — 

Age  of  phase  inequality     =  0. 984  (  S^^ — M,°)  hours  (26) 

Age  of  parallax  inequality  =  1.837  (M,^— Nj^)  hours  (27) 

Age  of  diurnal  inequality  =0.911  (Ki^— Oj^)  hours  (28) 

where  the  letters  are  the  epochs  or  lags  ( « )  of  the  harmonic  components  represented  by  them; 
their  numerical  values  catt  be  found  in  Table  4,  for  each  of  the  seventy  standard  ports;  and 
these  ages  are  usually  nearly  constant  over  a  considerable  area.  These  times  represent  the 
retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic  tides,  respectively, 
behind  their  astronomical  causes. 

Tropic  diurnal  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diurnal  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day,  and 
where  this  wave  predominates  the  tide  is  said  to  be  chiefly  diurnaL 

Seqwnx^e  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 
moon  is  far  from  the  equator.     It  may  be  expressed  thus,  HHW  to  LLW  or  LLW  to  HHW 
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as  the  case  may  be.     The  i^^^j,    expression  indicates  that  tropic  LL W  i     tropic  HH W 

without  the  lesser  tides  intervening.     The   time  between   tropic  t  t  w  and  tropic  jjHW 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  \%  the  characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  has  a  large  diurnal  inequality  in  heights,  the  sequence  is 
HHW  to  LLW,  and  LWQ>HWQ. 


Transit 
(upper  or  lover) 


Transit 
fLomrar  or  uppei^ 


Transit 
(upper  or  lower) 


Fig.  2. 

9.   Theoretical  relations  between  t/ie  various  intervals^  ranges^  planes  of  reference^  etc. 
The  duration  of  rise  or  fall  of   tide  may  be  obtained  from  the  following  equations, 
adding  12''  25™  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  H WI  -  LWI.  (29) 

Duration  of  fall  =  LWI  -  HWI.  (30) 

The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals,  thus: 

HHWI  +  LHWI  +  HLWI  +  LLWI  =  2  (HWI  +  LWI.)  (31) 

In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  may  be  obtained  from  the  following  approximate  relations: 

Tropic  LHWI  =  2  HWI  -  tropic  HHWI.  (32) 

Tropic  HLWI  =  2  LWI  -  tropic  LLWI.  (33) 
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Some  approximate  height  relations  are  given  in  formulas  (34)  to  (49). 

2Mn=Sg  +  Np  +  i^g^^.  (84) 

2  Mn  =  Gt  +  SI.  (35) 

Gc  -  Sc  =  H  WQ  +  LWQ.  (36) 

For  the  great  diurnal  range  (Gt)  three  cases  are  considered: 

Gt  =  JGc  +  i  Mn,  when  either  HWQ  or  LWQ  (or  both)  exceeds  ^.  (37) 

Gt  =  Mn  +  i  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  Mn.  (38) 

4 

Gt  =  0.64 ('Gc  +  L^nJ! \  when  the  tide  is  chiefly  diurnal.  (39) 

For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are'  con- 
sidered: 

LW-LLW=  ^^  +  '^  ^^^0^°^'.  whenLWQ>HWQ,andal8oexceed8Mi?.  (40) 

LW  -  LLW  =  f  (Gc  -  Mn)  -  ^i^  -  "^  H\^(y°^'>  wl»en  HWQ  >  LWQ,  and 

also  exceeds^".  (41) 

LW  -  LLW  =  ?i^,  when  HWQ  and  LWQ  are  each  less  than  MD.  (42) 

o  4 

LW  -  LLW  =  §^(MSL  -  TcLLW)  -  IM?],  (43) 

when  the  tide  is  chiefly  diurnal.     In  this  case  mean  low  water  and  mean  range  are  limited 
to  the  equatorial  tides. 

The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low- water  springs,  and  mean  lower  low  water.  The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

MSIj— Mean  low  water  =— -  ,  where  Mn  is  the  mean  semidiurnal  range.  (44) 

MSL— Mean  low  water  springs  =  -^,  where  Sg  is  the  mean  range  of  spring  tide.     (46) 

MSh— Mean  lower  low  water  depends  upon  the  diurnal  inequalities  in  high  and  low 
water,  and  there  are  four  cases  considered: 

When  LWQ  >  HWQ,  and  exceeds,  say,  ^, 

MSL-LLW=^+^+-:^iig^^  (46) 

WhenHWQ>  LWQ,  and  exceeds,  say,^", 

MSL-LLW=^^-^-H^-:^-^;^^  (47) 

4  4  o  XX  WQ 

When  HWQ  and  LWQ  are  each  less  than  about  ^5, 

MSL-LLW  =  ^"  +  ^;  (48) 

When  the  tide  is  chiefly  diurnal, 

MSL  -  LLW  =  0.64  A  +  ^".H  (MSL -TcLLW) =(GtH-Gc)  (MSL-TcLLW).  (49) 
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10.   The  effects  of  the  moovUs  parallax  and plmses  upon  the  times  and  heights  of  the  tides. 
The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 

naoon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 

the  relative  positions  of  the  sun  and  moon. 

FACTOR   EXPRESSING   THE   EFFECT  OF  THE   MOON's  P.\RALLAX   UPON  THE   MEAN   RANGE  OF  TIDE.  (50) 
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In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 
multiplied  by  the  factor  q  expressing  the  parallax  effect;  this  corrected  range  should  then  be 
used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 
semirange  of  tide. 

.        (51) 
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Increase  in  semi- 
range  of  tide. 
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1    00 

-44 

-.25 

m 

1 

00 

+19         " 

+  .21 

27 

0.89 

0    18 

-35 

-.27 

0 

18 

+  14 

4.22 

Dec. 

7 

0.83 

0     12 

-25 

-.28 

0 

12 

+10 

+.23 

17 

0.79 

0    06 

-13 

-.29 

0 

06 

+  5         *' 

-.23 

27 

0.80 

lo    00 

0       •*' 

-.29 

0 

00 

0 

+.23 

Jan. 

6 

0.85 

*  The  factor  »  applies  to  the  "increase  In  the  semirange  of  tide,"  and  not  to  the  "  increase  in  lunitidal  intervals."    It  Is  due  to  the 
declinations  of  the  sun  and  moon  and  to  the  solar  parallax. 
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In  the  column  headed  "Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  the  j?rimi?ig  and  the  positive  ones  as  the  lagging  of  the  tide,  §  8. 

The  vulvar  estahUshment^  being  the  interval  at  "full  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8,  formula  (26). 

11.  Tidal  currents. 

The  velocity  {drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  (set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ^o^^,  and  in  the 
opposite  direction,  M.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  b}^  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  verj^  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.     E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstinicted  wave,  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  directions  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 

12.  References, 

The  Tides  and  Kindred  Phenomena  in  the  Solar  System,  by  George  Howard  Darwin,  1898. 
Reports  of  the  British  Association  for  the  Advancement  of  Science,  particularly  1883. 
Proceedings  of  the  Royal  Societ}'  of  London,  particularly  1885  and  1889. 
A  Manual  of  Tidal  Observations,  Maj.  A.  W.  Baird  [London,  Ta3'lor  &  Francis]. 
A  Manual  of  Scientific  Enquiry,  article  ''Tides"  [London,  Eyre  &  Spottiswoode]. 
Encyclopaedias  (Britannica,  Metropolitana,  Appleton's,  and  others),  articles  ''Tides." 
Thomson's  and  Tait's  Natural  Philosophy,  §§  804-848. 
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Popular  Lectures  and  Addresses,  Sir  William  Thomson,  Vol.  Ill,  article  "The  Tides" 
[London,  Macmillan  &  Company]. 

Astronomies  (Chambers's,  Vol.  I;  Young's,  and  others). 

Philosophical  Tmnsactions  since  1830;  articles  by  J.  W.  Lubbock,  Rev.  W.  WheweJl^ 
Sir  G.  B.  Airy,  Sir  William  Thomson,  Prof.  G.  H.  Darwin. 

Reports  of  the  Coast  and  Geodetic  Survey,  articles  by  Prof.  A,  D.  Bache,  R.  S.  Avery, 
Prof.  William  Ferrel,  and  others;  particularly  1854, 1855, 1856, 1868, 1874,  1875, 1876, 1878, 
1883,  1894,  1897,  1900,  1904,  and  1907. 

Newton's  Principia,  Book  I,  Prop.  LXVI;  Book  III,  Props.  XXIV,  XXXVI,  and 
XXXVII. 

Laplace's  Traits  de  M^canique  Celeste,  Books  IV  and  XIII. 

Bibliographic  g^n^rale  dc  I'Astronomie,  Houzeau  and  Lancaster  [Brussels,  1882],  Vol. 
II,  contains  a  bibliography  of  all  papers  on  the  theory  of  tides  since  the  time  of  Newton. 

List  and  Catalogue  of  the  Publications  issued  by  the  Coast  and  Geodetic  Survey,  1816 
to  1902,  published  in  1902.     See  under  head  of  Physical  Hydrography. 
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INSTRUCTIONS  TO  MARINERS  IN  CASE  OF  SHIPWRECK.* 

GENERAL  INFORMATION. 

Life-saving  stations  and  houses  of  refuge  are  located  upon  the  Atlantic  and  Pacific  seaboard  of  the  United 
States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  life-saving  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Sullivan 
Island,  South  Carolina,  are  manned  annually  by  crews  of  experienced  surfmen  from  the  Ist  of  August  to  the 
3l8t  of  May  following,  inclusive.     Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round. 

All  life-saving  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restoratives,  etc. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  ca^^t  ashore. 

All  life-saving  stations  are  provided  with  the  International  Code  of  Signals,  and  vessels  can,  by  opening 
communication,  be  reported;  obtain  the  latitude  and  longitude  of  the  station,  where  determined;  information 
as  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam  tug  or  revenue  cutter  will, 
if  requested,  be  telegraphed  for  to  the  nearest  port,  where  facilities  for  telegraphing  exist. 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than'  their  wages  from  the 
Government. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
as  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  between  sunset  and  sunrise, 
and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes'  duration,  to  warn  her  off,  or,  should  the  vessel 
be  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  discovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat. 

Masters  are  particularly  cautioned^  if  they  should  be  driven  ashore  anywhere  in  the  neighborhood  of  the  staiionsy 
especially  on  any  of  tlie  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immediately,  to  remain  on 
board  ujitil  assistance  arnres,  and  wider  no  circumstances  should  they  attempt  to  land  through  the  surf  in  their  own 
boats  untU  t?ie  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  w^hich  is  not  perceptible  400  yards  offshore,  and  the  surf  when  Ndewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchons  are 
let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  lemened. 

INSTRUCTIONS. 

RESCUE  WITH   THE   LIFEBOAT  OR  SURFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning  a  Coston  signal,  hastens  to  his  station  for 
assistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surf  boat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  boat  first. 

Goods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  be  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 

*  This  account  is  reproduced  from  the  publications  of  the  United  States  Life-Saving  Service. 
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REBCTE   WITH   THE   BREECHES   BUOY   OR   LIFE  CAR. 

Should  it  be  inexpedient  to  use  either  the  lifeboat  or  surfboat,  recourse  will  be  had  to  the  wreck  gun  an«l 
beach  apparatus  for  the  rescue  by  the  breeches  buoy  or  the  life  car. 

A  shot  with  a  small  line  attached  will  be  fired  across  your  vessel. 

Get  hold  of  the  line  as  soon  as  possible  and  haul  on  board  until  you  get  a  tail  block  with  a  whip  or  endle^ 
line  rove  through  it.  This  tail  block  should  be  hauled  on  board  as  quickly  as  possible  to  prevent  the  whip 
drifting  off  with  the  set  or  fouling  with  wreckage,  etc.    Therefore,  if  you  have  been  driven  into  the  rigging, 


where  but  one  or  two  men  can  work  to  advantage,  cut  the  shot  line  and  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  block,  or  any  block  which  will  afford  a  clear  lead,  or  even  between  the 
ratlines,  that  as  many  as  possible  may  assist  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  board,  with  the  following  directions  in  English  on  one  side  and 
French  on  the  other: 

"Make  the  tail  of  the  block  fast  to  the  lower  mast,  well  up.  If  the  masts  are  gone,  then  to  the  best  place 
you  can  find.     Cast  off  shot  line,  see  that  the  rope  in  the  block  runs  free,  and  show  signal  to  the  shore-'* 

The  above  instructions  being  complied  with,  the  result  will  be  as  shown  in  fig.  3  above. 


As  soon  as  your  signal  is  seen,  a  3-inch  hawser  will  be  bent  on  to  the  whip  and  hauled  off  to  your  ship  by 
the  life-saving  crew. 

If  circumstances  will  admit,  you  can  assist  the  life-saving  crew  by  manning  that  part  of  the  whip  to  which 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  board,  a  tally  lx>ard  will  be  found  attached,  bearing  the  following 
directions  in  English  on  one  side  and  French  on  the  other: 

'*Make  this  hawser  fast  about  2  feet  alx>ve  the  tail  block;  see  all  clear  and  that  the  rope  in  the  block  runs 
free,  and  show  signal  to  the  shore." 
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These  instructions  being  obeyed,  the  result  will  be  as  shown  in  fig.  4. 

Take  particular  care  that  there  are  no  turns  of  t/ie  whip  line  around  the  hawser.  To  prevent  this,  take  the  end  of 
the  hawser  up  between  the  parts  of  the  whip  before  making  it  fast. 

When  the  hawser  is  made  fast,  the  whip  cast  off  from  the  hawser,  and  your  signal  seen  by  the  life-saving 
crew,  they  will  haul  the  hawser  taut  and  by  means  of  the  whip  will  haul  off  to  your  ship  a  breeches  buoy 
suspended  from  a  traveler  block,  or  a  life  car  from  rings,  running  on  the  hawser. 

Fig.  5,  below,  represents  the  apparatus  rigged,  with  the  breeches  buoy  hauled  off  to  the  ship. 

If  the  breeches  buoy  be  sent,  let  one  man  immediately  get  into  it,  thrusting  his  legs  through  the  breeches. 
If  the  life  car,  remove  the  hatch,  place  as  many  persons  into  it  as  it  will  hold  (four  to  six),  and  secure  the 
hatch  on  the  outside  by  the  hatch  bar  and  hook,  signal  as  before,  and  the  buoy  or  car  will  be  hauled  ashore. 
This  will  be  repeated  until  all  are  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secured  by  the 
inside  hatch  bar. 

In  many  instances  two  men  can  be  landed  in  the  breeches  buoy  at  the  same  time  by  each  putting  a  leg 
through  a  leg  of  the  breeches  and  /holding  on  to  the  lifts  of  the  buoy. 

Children,  when  brought  ashore  by  the  buoy,  should  be  in  the  arms  of  older  persons  or  securely  lashed  to 
the  buoy.     Women  and  children  should  be  landed  first. 

In  signaling  as  directed  in  the  foregoing  instructions,  if  in  the  daytime,  let  one  man  separate  himself  from 
the  rest  and  swing  his  hat,  a  handkerchief,  or  his  hand;  if  at  night,  the  showing  of  a  light  and  concealing  it 
once  or  twice,  will  be  understood;  and  like  signals  will  be  made  from  the  shore. 


Circumstances  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
up  immediately,  when  it  would  be  impossible  to  send  off  the  hawser.  In  such  a  case  a  breeches  buoy  or  life 
car  will  be  hauled  off  instead  by  the  whip,  or  sent  off  to  you  by  the  shot  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

If  your  vessel  is  stranded  during  the  night  and  discovered  by  the  patrolman,  which  you  will  know  by  his 
burning  a  brilliant  red  light,  keep  a  sharp  lookout  for  signs  of  the  arrival  of  the  life-saving  crew^  abreast  of 
your  vessel. 

From  one  to  four  hours  may  intervene  between  the  burning  of  the  light  and  their  arrival,  as  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant,  and  the  life-saving  crew  draw  the  apparatus  or 
surfboat  through  the  sand  or  over  bad  roads  to  w^here  your  vessel  is  stranded. 

Lights  on  the  beach  will  indicate  their  arrival,  and  the  sound  of  cannon  firing  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  across  your  vessel.  Therefore,  upon  hearing  the  cannon,  make 
strict  search  alpft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  certain  to  l^e  there.  Though  the  movements 
of  the  life-saving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  will  he  a  good  mark 
for  the  men  experienced  in  the  use  of  the  wreck  gun,  and  the  first  shot  seldom  fails. 


The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
October,  1889,  have  been  adopted  by  the  Life-Saving  Service,  and  will  be  used  and  recognized  by  the  oflScers 
and  employees  as  occasion  may  require: 

**Upon  the  discovery  of  a  wreck  by  night,  the  life-saving  force  will  burn  a  red  pyrotechnic  light  or  a  red 
rocket  to  signify — 'You  are  seen;  assistance  will  be  given  as  soon  as  possible.* 
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"A  red  flag  waved  on  shore  by  day,  or  a  red  light,  red  rocket,  or  red  Roman  candle  displayed  by  night, 
will  signify — *Haul  away.* 

"A  white  flag  waved  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify — 'Slack  away.' 

*'Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — *Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossible.'  * 

"A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — 'This  is 
the  best  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  as  follows:  In  the  daytime,  by  waving  a  flag,  a 
handkerchief,  a  hat,  or  even  the  hand;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a  light 
over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

RECAPITULATION. 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  discovered  immediately  by  the  patrol,  burn  rockets,  flare-up  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 
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RestoTing  the  apparently  drowned* 

Note. — These  directions  differ  from  those  given  in  the  last  revision  of  the  Regulations  by  the  addition  of 
means  for  securing  deeper  inspiration.  The  method  heretofore  published,  known  as  the  Howard,  or  Direct 
Method,  has  been  productive  of  excellent  results  in  the  practice  of  the  Service,  and  is  retained  here.  It  is, 
however,  here  arranged  for  practice  in  combination  with  the  Sylvester  method,  the  latter  producing  deeper 
inspiration  than   any  other  known   method,  while  the  former  effects  the  most  complete  expiration.     The 


Fig.  6. 


combination,  therefore,  tends  to  produce  the  most  rajiid  oxygenation  of  the  blood— the  real  object  to  be  gained. 
The  combination  is  prepared  primarily  for  the  use  of  life-saving  crews  where  assistants  are  at  hand.  A 
modification  of  Rule  III,  however,  is  published  as  a  guide  in  cases  where  no  assistants  are  at  hand  and  one 
person  is  compelled  to  act  alone. 


Fig.  7. 

Rule  I.  Aroiiae  the  patient. — Do  not  move  the  {)atient  unless  in  danger  of  freezing;  instantly  expose  the  face 
to  the  air,  toward  the  wind  if  there  be  any;  wipe  dry  the  mouth  and  nostrils;  rip  the  clothing  so  as  to  expose 
the  chest  and  waist;  give  two  or  three  quick,  smarting  slaps  on  the  chest  with  the  open  hand. 
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*From  the  directions  of  the  United  States  Life-Saving  Service. 
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If  the  patient  does  not  revive  proceed  immediately  as  follown: 

Rule  II.  To  expel  water  Jrwn  the  stomach  and  chest  (see  fig.  6).— Separate  the  jaws  and  keep  them  apart  by 
placing  between  the  teeth  a  cork  or  small  bit  of  wood;  turn  the  j>atient  on  his  face,  a  large  bundle  of  tightly 
rolled  clothing  being  placed  l>eneath  the  stomach;  press  heavily  on  the  back  over  it  for  half  a  minute,  or  as 
long  as  fluids  flow  freely  from  the  mouth. 


^^ 

^mi 

":vf/ 

>- 

Fig.  8. 

Rule  III.  To  produce  breathing  (see  figs.  7  and  8). — Clear  the  mouth  and  throat  of  mucus  by  introducing 
into  the  throat  the  corner  of  a  handkerchief  wrapped  closely  around  the  forefinger;  turn  the  patient  on  the 
back,  the  roll  of  clothing  being  so  placed  &»  to  raise  the  pit  of  the  stomach  al)ove  the  level  of  the  rest  of  the 
body.  Let  an  assistant  with  a  handkerchief  or  piece  of  dry  cloth  draw  the  tip  of  the  tongue  out  of  one  comer 
of  the  mouth  (which  prevents  the  tongue  from  falling  Imck  and  choking  the  entrance  to  the  windpipe),  and 


Fig.  y. 

keep  it  projecting  a  little  beyond  the  lips.  Let  another  assistant  grasp  the  arms  just  below  the  elbows  and 
draw  them  steadily  upward  by  the  sides  of  the  patient's  head  to  the  ground,  the  hands  nearly  meeting  (which 
enlarges  the  capacity  of  the  chest  and  induces  inspiration).  (Fig.  7.)  While  this  is  being  done  let  a  third 
assistant  take  position  astride  the  patient's  hips  with  his  elbows  resting  upon  his  own  knees,  his  hands 
extended  ready  for  action.     Next,   let  the  assistant  standing  at  the  head  turn  down  the  patient's  arms  to 
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the  sides  of  the  body,  the  assistant  holding  the  tongue,  changing  hands  if  necessary*  to  let  the  arms  pass. 
Just  before  the  patient's  hands  reach  the  ground  the  man  astride  the  body  will  grasp  the  body  with  his  hands, 
the  Imlls  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  the  fingers  falling  into  the  grooves 
between  the  short  ribs.  Now,  using  his  knees  as  a  pivot,  he  will  at  the  moment  the  patient's  hands  touch  the 
ground  throw  (not  too  suddenly)  all  his  weight  forward  on  his  hands,  and  at  the  pame  time  squeeze  the  waist 
between  them  as  if  he  wished  to  force  anything  in  the  chest  upward  out  of  the  mouth;  he  will  deepen  the 
pressure  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds),  then  suddenly  let  go  with  a  final 
push,  w^hich  will  spring  him  back  to  his  first  position.!    This  completes  expiration.     (Fig.  8.). 

At  the  instant  of  his  letting  go,  the  man  at  the  patient's  head  will  again  draw  the  arms  steadily  upward  to 
the  sides  of  the  patient's  head  as  before  (the  assistant  holding  the  tongue  again,  changing  hands  to  let  the  arms 
pass  if  necessary),  holding  them  there  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds). 

Repeat  "Eliese  movements  deliberately  and  perseveringly  twelve  to  fifteen  times  in  every  minute — thus 
imitating  the  natural  motions  of  breathing. 

If  natural  breathing  be  not  restored  after  a  trial  of  the  l)ellows  movement  for  the  spa<^e  of  about  four 
minutes,  then  turn  the  patient  a  second  time  on  the  stomach,  as  directed  in  Rule  II,  rolling  the  body  in  the 
opiwsite  direction  from  that  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passage  from  any 
remaining  water.  Continue  the  artificial  respiration  from  one  to  four  hours,  or  until  the  patient  breathes, 
according  to  Rule  III;  and  for  a  while,  after  the  appearance  of  returning  life,  carefully. aid  the  first  short  gasps 


Fig.  10. 

until  deepened  mto  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceaflinjrly 
practiced  from  the  beginning  by  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  produce 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  using  the  bare  hands,  dry  flannels,  or  handkerchiefs,  and  continuing 
the  friction  under  the  blanketa  or  over  the  dry  clothing.  The  warmth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

RuLB  IV.  After-treatment. — Externally:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  bed  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  Internally:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  Later  manifestalions:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours  it  sometimes  occurs  that  the  patient  is  seized  with  great  diflSculty  of  breathing,  and 
death  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  before  the  mustard  takes  effect  assist  the  breathing  by  carefully 
repeating  the  artificial  respiration. 

*  Changing  hands  will  be  found  unnecessary  after  some  practice;  the  tongue,  however,  must  not  be  released, 
t  A  child  or  very  delicate  patient  must  of  course  be  more  gently  handled. 
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Modification  of  Rule  III. 
[To  be  ufled  af  tor  Rules  I  and  II  in  cane  no  aasiistanoe  is  at  hand.] 

To  produce  respiration. — If  no  assistance  is  at  hand,  and  one  i)er8oii  must  work  alone,  place  the  patient  on 
his  back  with  the  shoulders  slightly  raised  on  a  foldeil  article  of  clothing;  draw  forward  the  tongue  and  keep 
it  projecting  just  beyond  the  lips;  if  the  lower  jaw  be  lifted  the  teeth  may  be  made  to  liold  the  tongue  in 
place;  it  may  Ije  necessary  to  retain  the  tongue  by  ]>assing  a  handkerchief  under  the  chin  and  tying  it  over 
the  head. 

Grasp  the  arms  just  below  the  elbows  and  draw  them  steadily  upwani  by  the  siiles  of  the  patient'.s  heiid  to 
the  ground,  the  hands  nearly  meeting.     (St^e  tig.  9. ) 

Next  lower  the  arms  to  the  sides  and  press  firmly  downward  and  inward  on  the  sides  and  front  of  the 
chest  over  the  lower  ribs,  drawing  toward  the  patient's  head.     (See  fig.  10. ) 

Repeat  these  movements  twelve  to  fifteen  times  every  minute,  etc. 

Instructions  for  siunng  droiniituj  persons  hy  sirirnmhuj  to  their  relief. 

When  you  approach  a  person  drowning  in  the  water  assure  him,  with  a  loud  and  firm  voice,  that  he  is  safe. 
Before  jumping  in  to  save  him,  divcist  yourself  as  far  and  as  quickly  as  iH>s8ible  of  all  clothes;  tear  them  off 
if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied,  as,  if  you  do 
not  do  so,  they  fill  with  water  and  drag  you. 

On  swimming  to  a  person  in  the  sea,  if  he  l)e  struggling  do  not  seize  him  then,  but  keep  off  for  a  few  seconds 
till  he  get**  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and  if  you  do 
you  run  a  great  risk. 

Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto  his 
back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  fioat,  then  thn)w  yourself  on  your  back  also  and  swim 
for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and  of  course  his  ]>ack 
to  your  stomach.  In  this  way  you  will  get  sooner  and  safer  ashore  than  by  any  other  means,  and  you  can  eji^^ily 
thus  swim  with  two  or  three  persims;  the  writtT  has  even,  as  an  expt^riment,  done  it  with  four,  and  gone  with 
them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your  head 
up  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  inqwrtAnce  that  you  take  fast 
hold  of  the  hair  and  throw  both  the  pt^rson  and  yourself  on  your  Iwicks.  After  many  experiments,  it  is  usually 
found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  you  please,  or  until  a 
boat  or  other  help  can  be  obtained. 

It  is  lH*lieve<i  there  is  no  such  thing  as  a  death  group;  at  least  it  is  very  unusual  to  witness  it.  As  soon  sni  a 
drowning  man  l)egins  to  get  feeble  and  to  lose  his  retool  lection,  he  gradually  slackens  his  hold  until  he  quib?  it 
altogether.     No  apprehension  need,  therefore,  Iw  felt  on  that  head  when  attempting  to  rescue  a  drowning  i)er.<on. 

After  a  person  has  sunk  to  tlu?  bottom,  if  the  water  be  .smooth,  the  exact  position  where  the  body  lies  may 
be  known  by  the  air  bubbles,  which  will  occa^Mionally  rise  to  the  surface,  allowance  Ixjing  of  course  made  for 
the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  ptM-pendicular 
course  in  rising  to  the  surface.  Oftentimes  a  body  may  ))e  regained  from  the  bottom,  before  too  late  for  recovery, 
by  diving  for  it  in  the  direction  iinlic^ted  by  these  bubbles. 

On  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only,  ai.«l 
the  other  used  in  conjunction  with  the  feet  in  raising  yourself  and  the  drowning  jxtfou  to  the  surface. 

If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  "outsetting" 
tide,  and  you  are  swimming  either  by  yourself  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  your 
back  and  float  till  help  comes.  Many  a  man  exhausts  him.'«elf  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  Ijoat  or  other  aid  might  have  been  obtained. 

These  instructions  apply  alike  to  all  circumstances,  whether  as  rt^ards  the  roughest  .sea  or  smooth  water. 

Treatment  of  fnmthites, 

[As  recommeiultHi  by  the  Svirgeon-(ieneral  of  Public  Health  and  Marine-Hospital  Service] 

Do  not  l)ring  the  patient  to  the  fire,  nor  bathe  the  parts  in  warm  water. 

If  snow  be  on  the  ground,  or  acce8sil)le,  take  a  woolen  cloth  in  the  hand,  place  a  handful  of  snow  upon  it^ 
and  gently  rub  the  frozen  part  until  the  natural  color  is  restored.  In  case  snow  is  not  at  hand,  bathe  the  i>art 
gently  with  a  woolen  cloth  in  the  coldest /r^'s/j  water  obtainable — ice  water  if  practicable. 

In  case  the  frostbite  is  old,  and  the  skin  is  turned  black  or  begun  to  scale  off,  do  not  attempt  to  restore  its 
vitality  by  friction,  but  apply  carron  oil  on  a  little  cotton;  after  which  wrap  the  part  loosely  in  flannel. 
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In  all  cases,  as  soon  as  the  vitality  has  been  restored,  app^y  the  carron  oil,  prepared  according  to  Service 
formula.*    As  it  contains  opium,  do  not  administer  morphia  or  other  opiate. 

In  the  case  of  a  person  apparently  dead  from  exposure  to  cold,  friction  should  be  applied  to  the  body  and 
the  lower  extremities,  and  artificial  respiration  practiced  as  in  cases  of  the  apparently  drowned.  As  soon 
as  the  circulation  appears  to  be  restored,  administer  spirits  and  water  at  intervals  of  fifteen  or  twenty  minutes 
until  the  fiesh  feels  natural.  Even  if  no  signs  of  life  appear,  friction  should  be  kept  up  for  a  long  period,  as 
instances  are  on  record  of  recovery  after  several  hours  of  suspended  animation. 


*The  Service  formula  for  carroji  oil  is  to  mix  12  parts  olive  oil,  or  raw  linseed  oil,  with  12  parts  of  lime- 
water,  and  1  part  tincture  of  opium. 
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STORM,  WIND-DIRECTION,  AND    LNFORMATION   SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.l. 


No.  2. 


No.  3. 


Clear  or  Fair 
Weather. 


■ 

Rain  or 
II     Snow. 


I^cal  Rain 
or  Snow. 


No.  4. 


No.  5. 


I  Temperature 
Signai. 


Coid  Wave. 


No.  1,  alone,  indicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer. 

No.  1,  with  No.  4  l>elow  it,  indicates  fair  weather,  colder. 

No.  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow, 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 

No.  1,  with  No.  5,  indicates  fair  w^eather,  cold  wave. 

No.  2,  with  No,  5,  indicates  wet  weather,  cold  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  M.iVRINE  INTERESTS. 
STORM  SIGNAI>J. 


Northeasterly  winds. 


SoQtheasterly  winds.  Northwesterly  winds. 

INFORMATION  SIGNALS. 


Southwesterly  winds. 
HURRICANE  SIGNAL. 


(Great  Lakes.) 


Easterly  winds. 


(On  the  coast.) 


^ 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  local  observer  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  information  will  be  given  ihem 
upon  application  to  the  local  observer.    Only  the  red  pennant  is  displayed  on. the  coasts. 

Hurricane  signal. — Two  red  flags  with  black  centers,  displayed  one  above  the  other,  indicate  cbe 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which 
o^ccasionally  move  across  the  Lakes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  is  displayed. 


EXPLANATION  OF  TABLES. 


In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Ro3^al 
Society  of  London,  1885,  1889,  1902;  Keports  on  the  Operations  of  the  Survey  of  India 
Department;  the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Survey  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

Tahle  l^pagen  52-S'W. — This  table  gives  full  predictions,  that  is,  tabulated  high  and  low 
\yaters  for  each  day  of  the  year,  for  seventy  stations.  They  have  been  made  by  means  of 
the  Ferrel  tide-predicting  machine  described  in  Appendix  10  of  the  Superintendent's  Report 
for  1883.  The  harmonic  constants  underlying  these  predictions  are  given  in  Table  4,  where 
will  also  be  found  the  lengths  of  the  series  of  observations  analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinations,  are  given  in  connection  with  the  calendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Tahle  2^  }>a (J en  S'l^-337. — The  first  three  pages  of  this  table  afford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
are  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
.the  number  of  the  tables  which  follow.  Table  2A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 

T(Me  3^  pacjeH  338-1^53, — This  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stsitions  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.  If  we  put  8  and  L  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  we  have  the 
following: 

The  correction  to  change  standard  to  local  Wxn^—S—L,  (52) 

The  correction  to  change  local  to  standard  time= Z—yS'.  (53) 

For  east  longitude  reverse  the  signs  in  equations  (52)  and  (53). 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  The  differences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of 
the  principal  port.  Table  1,  for  obtaining  the.  tides  at  any  given  subordinate  port.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differences. 
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The  time  differences  are  computed  as  follows: 
Diff.  for  time  of  HW=(HWI),,-(HWI),+^,- ^,,+1.035  {L,,'-L)+n  (12^  25"^).    (54) 
Diff.  for  time  of  LW  =  (LWI),,-(LWI),+  /y,-A^,+1.035  {L,,-L)+n  (12^  25°»).    (55) 
Z=the  west  longitude  of  the  station  in  time. 
A9=the  west  longitude  of  the  time  meridian  used. 
n=0  when  the  corresponding  tropic  intervals  at  both  stations  ai*e  marked  with  the  same 

letter. 
7i=dr  1  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usuall}'  preferred. 
72.=  zb  2  when  the  tide  is  chiefly  diurnal,  and  it  is  desired  to  change  the  sign  of  the  direct 
difference;  also  when  the  two  stations  are  situated  upon  opposite  sides  of  the  day-line 
in  the  Pacific  Ocean,  and  it  is  desired  to  refer  the  tide  to  the  same  nominal  day  at  both 
stations. 
Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 
station. 

For  east  longitude  reverse  the  signs  of  S  and  L. 

Sometimes  when  the  corresponding  height  inequalities  are  small  the  markings  of  the 
tropic  intervals  at  the  two  stations  are  ignored  in  computing  the  time  difference.  For 
.stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.  If  the  Russian  calendar  is  desired  for  Siberian  or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 
The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW  =  [2>,,+i  (Mn),,]-[7>,+i  (Mn)J  (56) 

Difference  for  height  of  LW=[i?,,-i  (Mn)J-[2>,--i  (Mn)J  (57) 

where  D,  and  D„  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  3. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9,  formulas  (44)  to  (49). 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 

In  no  case  should  the  height  differences  be  used,  except  for  very  rough  results,  where 
the  ratio  of  i-anges  differs  as  much  as  25  per  cent  from  unity.  A  much  better  estimate 
of  the  heights  at  the  subordinate  station  can  always  be  obtained  by  using  the  formula 

A,,  =  r  h,  +  D,,  —  r  D,  (58) 

in  which  D,  and  D,,  are  the  same  as  before,  h,  and  h^,  are  the  heights  of  the  tide  at  the 
standard  and  the  subordinate  ports,  respectively,  and  ?*  is  the  ratio  of  ranges.  When  both 
stations  are  referred  to  meiin  low  water  or  to  mean  low  water  springs,  1),,—'^  D,  ma}'  be 
neglected,  and  the  formula  becomes        K,,—  r}i,.  (59) 

Fifth.  Lunitidal  intervals,  mean  and  tropic.  See  introduction,  §§  1,  S,  9,  and  10.  The 
tropic  lunitidal  intei'vals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for 
north  declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals 
marked  h  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to 
the  lower  transit  for  north  declination  of  the  moon.     It  is  to  be  noted  that  the  values  given 
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are  for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  1)  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  See 
formulas  (32)  and  (33). 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  introduction,  §§  8,  9? 
and  10.  In  some  localities  the  tide  is  chiefly  diurnal — that  is,  usually  onlj^one  high  and  one 
low  water  occur  in  twenty-four  hours;  for  such  places  the  columns  for  mean  intervals  and 
ranges  are  either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The 
bracketed  values  are  for  the  semidiurnal  part  of  the  tide,  and  generally  occur  in  nature  only 
for  a  day  or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  introduction,  §  8. 

Eighth.  Tropic  range  and  interval* of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largely  vacant,  may  eventuall}'  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  sui*face. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8  in  introduction.  The 
tidal  differences  and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  very  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the 
observations  already  at  hand.  Improved  values  will  be  substituted  from  j^ear  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
information  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

Tdbh  Ji^  2)^9^^  i^i'~i^'^- — This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 

Table  5,  pa<jes  4^8-4S9. — ^This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  permits.     This  table  gives  the  value  of 

Sa  cos  (A-SaO)+Ssa  cos  (2A-Ssa^)  (60) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  j'ear;  h  is 
the  mean  longitude  of  the  sun  =  (|f)^xday  of  yeai*— 80^;  Sa,  Sa^  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa^  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  are  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 
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Tahle  6^  pa(jt\s  JfiO-I^Sl^  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2,1  minutes  (or  more 
accurate!}',  the  tabuhir  hourly  difference)  for  each  hour  or  15"^^^  of  we^t  longitude,  and  subtract 
the  same  for  cai^t  longitude;  that  is,  Gr.  time  transit  rb  Z  X  tab.  diff.  (or  approx.  dr  Z  X  2.1 
min.)  =  Local  time  transit.  (61) 

The  upper  sign  to  be  used  for  wci^t  longitude,  and  the  lower  sign  for  east  longitude. 
This  result  may  be  changed  to  standard  time  by  (63),  or  we  may  pass  directly  from 
Greenwich  to  standard  time,  thus: 

Gr.  time  transit +  60  (1.035  Z—*S')  =  Standard  time  transit,  where  L  and  S  are  the 
west  longitudes  in  time  of  the  local  meridian  and  of  the  time  meridian,  respectively.  The 
expression  60  (1.035  Z—S)  gives  the  correction  to  the  Greenwich  transits  in  minutes  of 
time.  (62) 

Tahhi^  7  and  8^  2)aije  Jfi2^  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  suhtraet  the  longitude  in  time  when  it  is  wed  and  add  it  when  east.  To 
express  the  result  in  standard  time,  xV,  subtract  S  hours  from  the  tabular  values. 

Tahle  9^  pages  i6S-JfD6, — This  tiible  gives  the  direction  and  velocity  of  the  current  at 
certiiin  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  on  (leorges  Bank,  in  Boston  Harbor,  Nantucket  and 
Vineyard  Sounds,  New  York  Harbor,  Delaware  Bay,  and  Chesapeake  Bay.  They  have  been 
constructed  upon  a  plan  devised  jointly  by  Lieut.  E.  H.  Tillman,  U.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  John  Ross,  Nautical  Expert,  of  the  same  Survey.  The  predicted 
times  of  every  slack  water  in  the  year  are  given  for  Se\'mour  Narrows,  B.  C,  and  Sergius 
Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  times  of  slack  current 
at  a  few  other  places  on  the  Pacific  coast.     See  examples  7-12,  pages  47-49. 

Tahle  10^  pages  Jt97-ol7. — This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  ^ippev  l!mh  for  every  fifth  day  of  the  year,  and  practically  for  each  degree 
of  latitude  from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet 
above  the  sea  level  or  above  the  plane  of  land.  The  table  was  computed  by  applying  the 
equation  of  time  to  the  hour  angle  given  by  the  formula 


in  which 


where 


cos  C— sin  q)  sin  ^  ^  ^ 

cos  t  = -  —  — ^.^ -^  —  =  cos  C  sec  ^  sec  rf  -  tan  ^>  tan  (J,  (63) 

t  =  the  hour  angle  of  the  sun; 

9>  =  the  latitude  of  the  station  (+  if  north,—  if  south); 
S  =  the  sun's  declination  (+  if  north,—  if  south); 
C  =  the  sun's  zenith  distance  =  90^  56'  09"  =  90^  +  r  +  s-7r+d, 

r  =  the  refraction  in  th(^  horizon  =  36'  39" 

s  —  the  sun\s  semidiameter  —  16   01 

7t  —  the  sun's  horizonbil  parallax  =    0   09 

d  —  the  dip  of  the  horizon  for  a  height  of  15  feet  =    3   48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  (rreenwich  apparent  noon  for  the  same  dates  l)etween 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.     From  these  quantities  a 
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mean  value  of  the  declination  for  six  hours  before  and  six  hours  after  Greenwich  apparent 
noon  was  found  for  each  date.  The  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  applied  to  the 
values  obtained  by  the  formula.   ' 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.  If  accuracy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  appl}'  equally  well  to  all  3X>ars,  but 
the  ''Approximate  date  "of  these  tables  will  rarely  be  a  whole  da}^  too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity'  of  ascertaining  the  sun's  declination.  The  error  resulting  from  using  the 
approximate  date  as  the  true  one  varies  with  the  season  %)t  the  year,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinary  latitudes,  and  near  the  equinoxes  it  may  in 
extreme  causes  be  as  much  as  two  minutes  in  latitude  50^. 

The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following 
formulas: 

Failure  to  rise  when  (J  =  =f  90^  56'  OU"  +  (p  (64) 

Failure  to   set  when  <^  =  ±  80-  03'  51"  -  (p  (65) 

the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty-four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  w- henever  the  sun  remains  entirely  invisible  for  more  than  twenty -four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  may  be  found  by  adding  12*^  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  moditied  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance,  C=00 '  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  mrely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospherics  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  (effect  is  produced,  would  make 
only  a  few  seconds'  difference  in  time  of  rising  or  setting  near  the  ecjuator,  the  correction 
becoming  a  whole  minute  in  latitude  48",  two  minutes  in  latitude  6P,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Table  ll^jmgcs  518-519.— T\n9>  table  gives  the  mean  local  civil  time  of  the  beginning  of 
morning  astronomical  twilight  and  of  the  end  of  evening  astronomical  twilight  for  various 
latitudes  and  declinations.  Astronomical  twilight  is  assumed  to  begin  or  end  when  the  sun's 
center  is  18^  below  the  rational  horizon,  at  which  time  total  darkness,  so  far  as  the  sun  is 
concerned,  ends  or  begins.  This  value  of  18^  for  the  sun's  center  below  the  horizon,  which 
is  generally  accepted  as  the  limit  of  astronomical  twilight,  was  determined  from  observa- 
tions made  in  rather  high  latitudes,  and  is  probably  somewhat  too  large  for  low  latitudes. 
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where  twilight  may  begiu  later  in  the  morning  and  end  sooner  in  the  evening  than  given  by 
this  table.  The  table  is  similar  in  arrangement  to  Table  10,  but  less  extended,  and  was  com- 
puted in  the  same  manner,  taking  C  as  108^.  It  is  exact  for  the  given  declinations,  but 
applies  only  approximately  to  the  dates  given.  In  so  indefinite  a  matter  as  twilight  inter- 
polation by  estimation  will  usually  be  sufficiently  accurate,  without  the  trouble  of  computing 
proportional  parts. 

The  duration  of  twilight  for  any  given  day  may  be  found  by  subtracting  the  time  of 
beginning  of  morning  twilight  from  the  time  of  sunrise  or  b}'  subtracting  the  time  of  sun- 
set from  the  time  of  end  of  evening  twilight.  In  latitudes  where  there  is  an  interval  of 
darkness  each  twenty-four  hours,  the  longest  twilight  occurs  in  June  north  of  the  equator 
and  in  December  south  of  the  equator,  about  the  time  of  the  summer  solstice.  The  shortest 
twilights  occur  when  the  sun  is  a  little  more  than  90°  from  the  elevated  pole,  those  in  the 
United  States  being  in  the  first  halves  of  March  and  October. 

Civil  twilight  begins  or  ends  when  the  sun's  center  is  6°  below  the  mtionai  horizon. 
At  this  time  the  brightest  stars  are  visible.  The  duration  of  civil  twilight  is  usuall}'  about 
one-third  of  th(^  duration  of  astronomical  twilight,  but  is  less  than  one-third  when  the  astro- 
nomical twilight  is  ver}'  long. 

T(jhle  12^  page  520, — This  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  values  given  in  Tables  10  and  11  must 
be  corrected  by  the  difference  of  longitude  in  time  between  the  station  and  its  standard 
meridian  by  means  of  Table  12. 

Kxainples  of  the  lu^e  of  tJiene  tahlei<. 

On  the  Use  or  Tables  1,  3,  and  6,  Examples  1  to  6, 

Example  1, — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me., 
August  16,  1909. 

For  the  State  of  Maine  the  index  refers  to  page  346,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  69. 


Page 


71.  First  LW  at  Boston,  August  16,  1909. 
348.  LW  differences  for  Pulpit  Harbor  ... 


First  lAV  at  Pulpit  Harbor,  August  16,  1909. 


!     Page 
I    Page 


!  348.  HW  differences  for  Pulpit  Harbor. 

First  HW  at  Pulpit  Harbor,  August  16,  1909. 

71.  Second  LW  at  Boston,  August  16,  1909. 
tHa 


Page 
Page 


Second  HW  at  Pulpit  Harl)or,  August  16,  1909. 


Page    71.  First  H W  at  Boston,  August  16,  1909 '        11     4 

Page    '^^^        TTW    /i;ff^«.or><><^o    f#^..    T>i-.1r^;4    Ua^lw^.  f\         'J 


348.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  16,  1909 

71.  Second  H W  at  Boston,  August  16,  1909 

348.  H W  differences  for  Pulpit  Harbor , 


48 


0    34 


11     14 


taiidiird  time. 

Height. 

h.  in. 

5     38 

-  0     37 

FtH. 
-  0.3 
0.0 

5     01 

-  0.3 

8.8 
-i-  0.3 


9.1 


17 
-  0 

49 
37 

0.4 

0.0 

1 

17 

12 

0.4 

23 
-  0 

58 
34 

9.9 
-h  0.3 

23 

24 

11.2 
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0**  is  midnight,  12*"  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m,)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23*^  24™  is  ll'^  24™  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  ''Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  See  formula  (52).  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor 
is  5^,  and  the  local  longitude  is  4*"  36™;  hence  5''  —  4**  36™  =  +  24™  is  the  correction  to  change 
standard  to  loc*al  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is 
rarely  used  in  the  United  States. 

Example  2 — Rough  2yi"ediction-s  without  the  vm  of  ToMe  1, — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me.,  for  the  date  given  in  Example  1, 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  compamtivel}"  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals,  Table  3,  line 
24,  page  349,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits.  Table  6, 
will  be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  bj'-  adding,  once  for  all, 
60  (1.035Z— xS),  from  equation  62,  page  40.     For  Pulpit  Harbor  this  is 

60  [(1.035x4\6)-5'']  =  -       H". 
.  •  .  Adapted  H\VI=11'»  02»-14»=10»»  48- 
Adapted  LWI=  4M9'»-14'"=  4'»  35^ 


Pacre  461.  Moon's  transits.  Aufirust  16   1909 

h.      m. 
(0    11) 
10    48 

h.     m. 
12    34 
10    48 

Adapted  HWI 

Standard  times  of  HW's,  August  16,  1909 

10    59 

2S    22 

Page  461.  Moon's  transits,  August  16,  1909 

(0    11)   .        12    34 
4    36     1          4    35 

Adapted  LVVI 

Standard  times  of  LW's,  August  16,  1909 

4    46 

17    09 

From  Table  3  (pp.  348-349,  line  24)  we  find  Mn  =  9.9  feet,  and  that  the  plane  of  reference  is 
mean  low  water.     The  time  and  height  of  tides,  August  27,  thus  roughly  predicted,  would  be 

4  :46         10  :59         17  :09         23  :22 
0.0  9.9  0.0  9.9 

The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 
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Exaj/ijph  3, — Find  the  times  and  heights  of  high  and  low  waters  at  Juneau,  Alaska. 
January  5,  1909. 

For  the  territory  of  Alaska  the  index  refers  to  page  400,  indicating  the  beginning  of 
the  portion  of  Table  3  in  which  Juneau  is  found  in  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Sitka,  page  10)6.  In  this  example,  foranila  (58)  on 
page  38  is  used  in  obtaining  the  heights  because  the  ratio  of  ranges  differs  more  than  25  per 
cent  from  unitv. 


Standard  time. 

//.      in. 

0     20 

-     0     86 

Height. 

Page  Uio. .  First  H W  at  Sitka,  January  5,  1909 

Pa^e  402.  H  W  (iifference  for  Juneau 

Product,  r  hy  = 

FuL 

8.5 
ratio  1.88    - 

16.0 

Pa^^e402.  />^,-r  7;^ =9.4  -1.88X5.4= 

0.8 

First  HW  at  Juneau,  Januarv  5,  liK)9 

0 

56 

15  2 

Page  165.  First  LW  at  Sitka,  January  5,  1909 

Page  402.  LW  difference  for  Juneau 

Product,  r  h^= 

5 
-f    0 

35 

3.9 
ratio  1.88 

7.8 

Page  402.  Z>,,-r />/ =9.4- 1.88x5.4= 

~  0.8 

First  LW  at  Juneau,  January  5,  19W) 

Page  165.  8econd  H  W  at  Sitka,  January  5,  UH)9 

Page  402.   1 1 W  difference  for  Juneau 

11 
1    0 

09 

25 
86 

6.5 

10.7 
nitio  1.  88 

Product,  /•  /i^= 

.      20.  I 

Page  402.   /),,- r />^=9.4-  1.88X5.4= 

-  0.  8 

Second  H  W  at  Juneau,  January  5,  1909 

Page  165.  Second  LW  at  Sitka,  January  5,  1909 

Page  402.  LW  difference  for  Juneau 

12 

01 

19.8 

18 

-f-  0 

21 
85 

1.7 
ratio  1 .  88 

Product,  r  h/= 

—  3.2 

Page  402.   D^y—rI),=9A—l.HSX^A= 

-  -  0.8 

Second  LW  at  Juneau,  January  5,  1909 

18 

56 

4.0 

Ex(iniple  4 — A  more  accurate  tiiethodfor  (htentiinhuj  the  heu/ht  of  the  tide  at  any  ntconaary 
statimi  rohere  th'  tide  nenr  becomes  diurnal, — Find  the  heights  of  high  and  low  waters  at 
Juneau,  Alaska,  for  the  date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
subordinate  stations  is  not  equal  to  the  ratio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplified,  should  be  used  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  recjuired  heights;  for  distinction 
these  extra  heights  may  be  inclosed  in  l)rackets. 

(b)  From  Table  3,  take  out  the  following  quantities,  the  notation  used  here  being  temporary : 
r  =the  ratio  of  ranges. 

,_ tropic  range  diurnal  wave  secondary  station, 
tropic  range  diurnal  wave  primary  station. 
i?^= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
i?y/= depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 
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(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tidiis^  and  will  not  apply  to  other  tides.  To  find  the  high-water  inequality  {HWmeq.) 
for  any  high  water  at  the  principal  station,  take  the  mean  difference  between  its  height  and 
that  of  the  preceding  and  following  high  waters  of  (a);  and  then  multiply  it  by  i  {r—r')  of  (b). 
The  low-water  inequality  (Z  Wineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the 
same  factor.  The  inequality  obtained  by  comparing  a  higher  high  water  with  the  lower 
high  waters  on  either  side  of  it  may  be  marked  {HW hieq.)^^  and  the  inequality  of  which 
the  lower  high  water  is  the  middle  height  may  be  marked  {IIW ineq\.  Similarly  the  low- 
water  inequalities  are  designated  (Z  Wineq,) ^^  and  (Z  Wineq.\^  for  the  lower  low  waters  and 
higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station: 

(HHW),,=7«X(HHW),+(i^,-rXi>,)-(/7H^//?^</.)«Xi(7— /) 

(HLWL-7'X(HLW),+(i>, -rx  A)-(ZTri2V«^y.),  xi  (/— /) 
(LLW),,  =rX(LLW),  -{-(D,-rXD)+{LWmeqXxk  {r-7^') 
Applying  the  above  to  the  given  example  for  Juneau,  the  computation  is  as  follows: 
(a^)  The  heights  from  page  165,  for  Sitka,  are: 

Jan.  4,  1909,  [10.5-1.3] 

Jan.  5,  1909,   8.5   3.9  10.7  -1.7 

Jan.  6,  1909,  [8.7   3.9]  

(b,)  The  ratio  o{  ranges  is  given  on  page  402,  line  25,  as  7^=1.88;  to  find  ?•',  observe  on 
page  403,  line»25,  that  the  tropic  range  of  the  diurnal  wave  for  Juneau  is  6.8,  and  line  44,  page 

408,  for  Sitka,  the  corresponding  value  is  4.9,  hence  r'=  j^  =1.39;  on  the  same    lines  we 

find  />,  =  5.4,  and  Z>,,  =  9.4.  The  term  {D,,—rxD,)^  in  the  above  equations,  is  a  constant  for 
an}'  given  station  and  is  here  equal  to  9.4— 1.88X5.4=— 0.8.  Of  the  unbracketed  heights, 
8.5  is  the  LHW,  3.9  the  HLW,  10.7  the  HHW,  and  -1.7  the  LLW.  Taking  the  mean  of 
the  differences  between  each  of  these  and  the  preceding  and  following  tide  of  same  phase, 
we  obtain  the  inequalities  as  shown  below. 

{i\)  The  high-water  inequalities  are: 
10.5-   8.5  =  2.0  for  LHW  10.7-  8.5  =  2.2  for  HHW 

10.7-  8.5  =  2.2  for  LHW  10.7-  8.7  =  2.0  for  HHW 

Mean  =  2.1  for  LHW  Mean  =2.1  for  HHW 

Factor        =  .245=i  (/'-/O  Factor        =   .245  =  i  {r-r') 

Product     =0.5     ={IIWhieq,)f,Xi  (r—r')  Product     =0.5     =(IIW'uieq,)aXi  {r—r') 

The  low- water  inequalities  are: 
3.9+1.3=5.2  for  HLW  3,9+1.7=5.6  for  LLW 

8.9+1.7=5^  for  HLW  3.9+1.7=5j6  for  LLW 

Mean      =5.4  for  HLW  Mean      =5.6  for  LLW 

Factor    =   .245  =  ^  (r-y*')  Factor    =  .245  =  i  (/•-/) 

Product=  1.3      =(Z  Wuieq.)f,Xi  {r-r')  Product  =1.4      =(Z  Wmeq,)^Xi  {r-r') 

{d,)  The  required  heights  at  Juneau  are  therefore: 

(LHW),,  =1.88 X     8.5  -0.8+0.5=     15.7  feet. 

(HLW),,=1.88X     3.9-0.8-1.3=      5.2  feet. 

(HHW),,  =  1.88X   10.7-0.8-0.5=    18.8  feet. 

(LLW),,  =1.88X-1.7  -0.8+1.4=  -2.6  feet. 
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The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  »3,  which  in  this  case  is  the  mean  of  the  lower  low 
waters.  In  Table  5  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  ports, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  \'ear  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  about  +0.2  feet,  and  it 
affects  all  heights  alike. 

Keample  5 — Hough  predict tonn  inlthont  the  i/se  of  Tuhle  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  »Juneau,  Alaska,  for  the  date  given  in  Example  8. 

At  this  station  the  diurnal  inequality  is  large,  especialh'  when  the  moon  is  far  from  the 
ei|uator,  as  it  is  upon  January  5,  11)09.  For  such  dates  th(»  times  of  tide  become  approxi- 
mately known  by  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  2,  to  the 

Greenwich  transits,  Tabh*  <>. 

h. 

Adapted  tropic  HII\V1=  0 

Adapte<l  tropic  LLW1=  7 

Adapted  HW1=  0 

Adapted  LWr=  (> 

Adapted  tropic  LHW1=2a(1 

Adapted  tropic  HLWI-=2x(7 


in. 

h. 

///.   //. 

m. 

19  • 

0 

17  =0 

:m 

or>  -f- 

0 

17  =7 

236 

45  T 

0 

17  =1 

02 

56  f- 

0 

17  =7 

13 

02)- 

(0 

3(5)  =1 

28a 

13)  - 

•(7 

2;5)=7 

o;^ 

Page  460,  Moon's  transits,  January  4,  5,  1909 22 

Adapte<l  tropic  H  WI'h.*. 

Standard  time  of  HWs,  January  5,  1909 

Page  460.  Moon's  transits,  January  4,  5,  1909 ' 

Adapted  tropic  LW I's/. 

Standard  time  of  LW's,  January  5,  1909 


h, 

22 
"l 

tn. 
42 

28a 

h. 

m. 

09) 

0 

10 

11 

45 

22 
7 

42 
03<i 

'  (11 
7 

09) 
2^6 

5 

45 

18 

32 

Table  3,  page  403,  line  i^."),  gives  2.2  and  6.2  feet  for  the  tropic  diurnal  inequality  in  HW 
and  LW,  respectively,  and  14.5  feet  for  mean  range.  Consecjuently  the  higher  high  water 
should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 
high  water  as  much  lower.     So  for  the  low  waters.     The  heights  of  the  four  tides  referred 

to  mean  low  water  are: 

Ft.  Ft.  Ft. 
HIIW  =  14.5:  1.1=  15.6 
LHW  =14.5 -1.1=  13.4 
HL\V=  0}3.1=  3.1 
LLW=      0-3.1  =  -  3.1 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 

which  is,  by  §  9,  formula  (40), 

6.2     .04  (18.3-14.5)' _»g 
3   "^  6.2 

feet  below  mean  low  water.     Arranging  the  tides  in  the  order  of  occurrence  and  referring 
the  heights  just  obtained  to  the  plane  of  mean  lower  low  water,  we  have 

LHW        HLW         HHW  LLW 

^  0:10  5:45  11:45  18:32 

15.6  5.3  17.8  ^0.9 

Example  6. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan, 
March  17,  1909. 

For  Japan  the  index  refers  to  page  406,  indicating  the  beginning  of  the  portion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  seen  to  be  San  Francisco,  page  163.  In  this  example,  formula  (58)  on  page 
38  is  used  in   obtaining  the  heights.      On   pages  408-409,   line  24,   we  obtain  r  «  0.13 
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and  D^^  =  0.3;  and  on  page  391,  line  12,  we  have  D^  =  ,3.2.  That  part  of  formula 
(58),  represented  by  D^,  —  r  7>„  is  a  constant  for  any  given  station  and  is  here  equal  to 
J.3  -  0.18  X  3.2  =--  O.L 


Staiidan 

1  time. 

m. 
10 
53 

Height. 

Page  15:^.  Second  LW  at  San  Francisco,  March  17,  1909 

Page  468.  LW  difference  for  Shibayania 

h. 

14 

-  9 

Feet 
-0.3 
ratio  0. 13 

Product  r/j/  = 

0.0 
-0.1 

D^^—rl),^ 

First  LAV  at  Shibavama,  March  17, 1909 

4 

17 

-  0.1 

Page  153.  Second  HW  at  San  Francisco,  March  17,  1909 

Page  408.  HW  difference  for  Shiba vania 

21 
-10 

35 
17 

4.7 
ratio  0. 13 

Product  r/i/= 

0.6 
—0.1 

D/y  —  rJ)y= 



First  HW  at  Shiba vania  March  17   1909 

11 

18 

0.5 

Page  153.  First  LW  at  San  Francisco,  starch  18,  1909 

Page  408.  LW  difference  for  Shibayania 

2 

-  9 

20 
53 

2.  9 
ratio  0. 13 

Product  r  hy  == 

0.4 
-0,1 

By/  —  r  J)y^ 

Second  LW  at  Shibayania,  ^March  17,  UK)9 

16 

27 

0.3 

Page  153.  First  H  W  at  San  Francisco,  March  18,  1909 

8 
-10 

12 
17 

5.7 
ratio  0. 13 

Page  408.  H  W  difference  for  Shiba vama 

Product  /•  ///  = 

0.7 
-0.1 

Bj,  —  r  B.  = 

Second  H  W  at  Shibayania,  March  17,  1909 

21 

55 

0.6 

1 

These  predictions  for  Shibayania  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty -fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  tmnsits  (see 
examples  2,  5),  yS'and  ^  for  Shibayania  become  negative— i.  e.,  they  are  reckoned  eastward; 
of  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

On  the  Use  of  Table  D — Current  Tables,  Examples  7  to  12, 

ExampU  7. — Find  the  direction  and  velocity  of  the  current  at  station  (6),  page  466, 
which  is  in  mid-channel  south  from  Clark  Island,  Portsmouth  Harbor,  at  noon,  July  28, 1909. 

From  the  current  table,  page  466,  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  65. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  July  28, 1909,  is  about  one  hour 
before  Portland  low  water.  The  current  table,  for  station  (5),  page  466,  shows  that  at  such 
a  time  the  direction  of  the  current  is  N.  84^^  E.,  and  that  its.  velocity  is  2.3  knots. 

Example  8. — Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  at  station  (1),  page  467,  which  is  in  South  Channel  1.2  miles  N.  85°  E. 
from  Deer  Island  Light,  Boston  Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
table,  for  station  (1),  page  467,  shows  a  sudden  change  of  direction,  which  is  between  0  h. 
and  1  h.  after  HW,  and  0  h.  and  1  h.  after  LW  at  Boston.     In  the  first  instance  the 
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velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  60  minutes 
between  0  b.  and  1  h.  are  divided  into  1  +  8  =  9  parts,  one  of  these  pai-ts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
0**  07°*  after  HW,  which  shows  that  it  is  the  slack  l>efore  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  9,  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hour  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  0^  06°"  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is 
not  quite  so  simple  as  the  preceding;  but  for  most  pui-poses  it  will  suflice  to  determine 
these  times  very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the 
greatest  velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to 
be  about  3*"  05'"  before  HW  and  the  strength  of  ebb  about  2^'  40"*  before  LW.  More  exact 
determinations  of  these  times  can  Ih>  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  Boston,  may  be  regarded  as  constants  for  this  station,  for  the  table  does  not  enable  us  to 
take  into  account  the  small  fluctuations  w^hich  these  values  undergo  during  a  lunation.  In 
order  to  turn  thei<e  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

Knuuple  9, — Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor,  from  the  diagram  on  page  481. 

To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
481,  where  the  curves  called  **  slack  before  flood''  and  "'slack  before  ebb"*  cross  the 
horizontal  line  opposite  '' The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2»^  20'"  after  LAV,  and  for  slack  before  ebb  about  1*'  20'"  aftcu-  HW  at  New  Y'ork. 

The  times  of  strength  of  flood  and  ebb  ai'e  obtained  from  the  diagmm  in  a  similar  way, 
and  are  for  strength  of  flood  about  1**  25™  before  HW,  and  for  strength  of  ebb  about  2**  00" 
before  LW  at  New  York.  The  vek)cities  are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,  between  2.2  and  2.3  knots,  as  shown  bv  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  may  be  regarded  as  constants  for  this  station,  for  the  diagnmi  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation. 

E,ranq}Je  10. — Find  the  P^astc^rn  Standard  (seventy-fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  26,  1909. 


Stanrian!  time. 


'     h.     m.  /,'.     m. 

Pajre      SO.  Times  of  HW  at  New  York,  June  26,  190<) i       1     42  14    87 

Kmmple  9.  Times  of  strenj^th  of  Hood  at  The  NaiTo\vt»  iK'fore  New  York  HW 1     25  1     25 


Times  of  strength  of  flood  at  The  Narrows,  June  2*5,  VMY.i ()     17  13     12 


Page       86.  Times  of  H  W  at  New  York,  June  26,  19()9 i     42  14    87 

EjcampU  9.  Times  of  slack  l)efore  ebb  at  The  Narrows  after  New  York  II W 1     20  1     20 


Times  of  slack  ]>efore  ebb  at  The  Narrows,  June  26,  19C>9 : 8     02     s     15    ?>7 


Pajje       H6.  Times  of  LW  at  New  York,  June  26,  1909 8     ;i5  21     17 

Kramp/e  9.  Times  of  strength  of  ebb  at  The  Narrows  Ix^fore  New  York  LW 2     00  2    (K) 


Times  of  strength  of  ebb  at  The  Narrows,  June  26,  1  «K)9 '      {\    35  j  9     17 


Page       S6.  Times  of  LW  at  New  Y'ork,  June  26,  1909 S  35  21  17 

Example  9,  Times  of  sla<:k  before  flood  at  The  Narrows  after  New  York  LW 2  20  2  20 

Times  of  slack  before  flood  at  The  Narrows,  June  26,  1 909 :  10  55  23  'Si 

i  I 


m.      h. 

m.       h. 

m. 

05-2 

00  =  0 

05 

05  +  2 

20  =  4 

25 

04-1 

25  =  6 

39 

04+1 

20  =  9 

24 
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Ej:ample  11. — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  by  the  index  to  begin  on  page  358,  and  on  the  opposite 
page,  4ine  9,  the  lunitidal  intervals  are  given  as  8^  04°*  and  2^  05°*,  for  high  and  low  waters, 
respectively.  Whenever  the  times  of  slack  or  strength  are  hefore  high  or  low  water,  these 
times  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  aftei'  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  niles  to  the  times  of  slack  and  strength  already  found,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have: 

/t. 
Lunicurrent  interval  for  strength  of  ebb,  =  2 
Lunicurrent  interval  for  slack  before  flood,  =  2 
Lunicurrent  interval  for  strength  of  flood,  =  8 
Lunicurrent  interval  for  slack  before  ebb,  =  8 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has 
to  be  taken  from  the  foniier,  add  12^  25"  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12^  25",  subtract  that  amount  from  the  sum. 

Exumph  12\ — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicuiTcnt  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  vrhich  the  one-quarter  or  three-quarter 
points  lie  differ  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  w^ay, 
and  if  this  half  sum  is  less  than  &^  13"  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  &"  13"  diminish  it  hy  that  amount.  Do  not  add  6''  13"  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.     Appljdng  these  remarks  to  the  example  in  hand,  we  have — 

h, 
Lunicurrent  interval  for  three-quarter  ebb,  =i  (0 
Lunicurrent  interval  for  one-quarter  flood,  =i  (4 
Lunicurrent  interval  for  three-quarter  flood,  =i  (6 
Lunicurrent  interval  for  one-quarter  ebb,        =i  (0 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference,  take 
the  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 
31983—08 4 


m.     h. 

m.      h.    m.        h. 

m. 

05+4 

25)=                   2 

15 

25+6 

39)=                6 

32 

39+9 

24)=                8 

02 

05+9 

24)+6     13=10 

57 
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On  the  use  of  Tables  10,  11,  and,12.— Sunrise,  Sunset,  and  Twilight,  Examples  13, 

14,  AND  15. 

Example  l-h — Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  Aprils,  1909. 

For  San  Francisco  the  latitude  =  37^  49'  N. 

For  San  Francisco  the  longitude  =122^  29'  W. 

For  San  Francisco  Standard  time  meridian  =120^  00'  W. 

The  sun's  declination  on  April  3,  1909,  at  6  a.  m.  =     5^  12'  N. 

ApproximaU  method,  i  Exact  method, 

h.    m.  I  h.    in. 

April  1,  for  lat.  3S°N.,  Table  10 5    46  !  Decl.  4°  15' N.,  for  lat.  38°  N.,  Table  10 5    45 

Correction  for  2  days —03  |  Correction  for  67'  declination -  04 

Correction  for  1 1'  latitude 00     Correction  for  11'  latitude (K) 


Local  mean  time  sunrise 5    42  |  Local  mean  time  sunrise 5    41 

Red.  for  long.  2°  29^  W.,  Table  12 -flO  \  Red.  for  long.  2°  29^  W.,  Table  12 -rlO 

Standard  time  sunrisje 5    52  |  Standard  time  sunrise 5    51 

Examph  i^. — Find  the  local  mean  time  of  sunset  at  Buenos  A3'res  t>n  December  10 
1909. 

For  Buenos  Ay  res  the  latitude  =34^  36'  S. 

For  Buenos  Ay  res  the  longitude  =58^  22'  W. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22^  56'  S. 


Approximate  method. 

h.   m. 

December  12,  for  lat.  35°  S.,  Table  10 7    08 

Correction  for  2  days —02 

'Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


Exact  jjiethod. 

h.    TO. 

Decl.  23°  04'  S.,  for  lat.  35°  S.,  Table  10 7    08 

Correction  for  8'  declination —01 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    06 


Example  15, — Find  the  local  mean  time  of  be^nning  of  morning  twilight,  and  duration 
of  astronomical  and  civil  twilight  at  San  Francisco,  Cal.,  on  April  3,  1909,  with  the  data 
of  Example  13. 

Approximate  method.  I  Exact  method. 

h,  m.  I  h.  7/j. 

Aprill,  for  lat.  40°  N.,  Table  11 4  13     Decl.  4°  15' N.,  for  lat  40°  N.,  Table  11 4  13 

Correlation  for  2  days —0  04     Correction  for  57'  declination —0  05 

Correction  for  2°  11' latitude -fO  04     Correction  for  2°  11' latitude -fO  04 


Local  mean  time  of  l^eginning  of  twilight.       4     13  i          Local  mean  time  of  l)eginning  of  twilight.       4  12 

h.  m. 

Local  mean  time  of  sunrise,  Example  13 5  41 

Local  mean  time  of  beginning  of  twilight 4  12 


Duration  of  isustronomical  twilight 1     29 

Duration  of  civil  twilight,  one-third  of  above 0    30 

Subtracting  30  minutes  from  time  of  sunrise  gives  for  the  beginning  of  civil  twilight 5     11 


Table  l.-PREDICTED  TIDES  FOR  THE  YEAR  1909. 
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TIDAL   STATIONS,  TABLE    1. 


PuKe 

St.  Johns,  Newfoundland 58 

Halifax  (Navy- Yard),  Nova  Srotia 57 

St.  John,  New  Brunswick 61 

Portland  ( Central  Wharf ) ,  Maine 65 

Boston  ( Navy- Yard ) ,  MassachusettH 69 

Newport  ( Fort  Adams),  Rhode  Island 73 

New  London  (Custom-Houst*  Wharf) ,  Conn 77 

Willetrt  Point (U.S.En^neer School), New  York.  81 

New  York  (Governors  Island) ,  New  York 85 

Sandy  Hook  (The  Horseshoe),  New  Jersey 89 

Philadelphia  (Chestnut  St.  Pier ),  Pennsylvania.  93 

Baltimore  ( Fells  Point),  Maryland 97 

Washington  (Seventh  St.),  Dist.  of  Columbia  ..  101 

Old  Point  Comfort  (  Fort  Monroe) ,  Virginia 105 

Wilmington  ( CajM*  Fear  River),  N.  Carolina 109 

('harleston  ( Custom-House  Wliarf ),  S.  Carolina.  1 13 

Savannah  Entrance  (Tyl)ee  I.  Light),  Georgia..  1 17 

Fernandina  (Dade  St. ),  Florida 121 

Key  West  (Fort  Taylor) ,  Florida 125 

(talveston  ( Doswell's  Wharf),  Texas 12^) 

Buenos  Ayres,  Argentina 133 

Cape  Horn  (Orange  Bay),  Chile 137 

Valparaiso,  Chile 141 

Panama  ( Naos  Island ),  Panama ^145 

San  Diego  (I^  Playa ),  California 149 

San  Francisco  ( Fort  Point),  California 153 

Astoria  (Columbia  River),  Oregon 157 

Port  Townsend  (Puget  Sound),  Washington...  161 

Sitka,  Alaska 165 

Ko<liak  (St.  Paul  Harbor,  Ko«iiak  I.),  Alaska..  169 

St.  Michael  ( Norton  Sound ) ,  Alaska 1 73 

Yokohama  (Nishihatoba),  Jaj)an 177 

Nagasiiki,  Japan 1 81 

Tientsin  Entrance  (Taku  Light-ship),  China...  185 

Shanghai  ( Wusung  Inner  Bar),  China 189 


Amoy  (Inner  Harbor),  China 

1  longkong,  China 

SingaiKjre,  Malay  Peninsula 

Batavia,  Java 

Manila  (Pasig  River  Entrance),  P.  I 

Hcmolulu  (Oahu  Island),  Hawaiian  Islands. 

Apia  (r])olu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Au(;kland,  New  Zealand 

Sydney  ( Fort  Deiiison),  Australia 


Melbourne  ( Williamstown ),  Australia 

Port  Adelaide,  Australia •. 

Rangoon,  Burma  . .'. 

Calcutta  ( KidderiK)re),  India 

Madras,  India 

Colombo  (Ceylon ),  India 

Bomliay  (Apollo  Bandar),  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa 

Lisl>on  ( Arsenal ),  Portugal 

Rochelle,  France 

Brest,  F'rance 

Havre,  France 

Edinburgh  ( Leith) ,  Scotland 

Hull  ( Humber  River  I,  England 

Sheerness  (Thames  River  Entrance),  England. 

Loiidon  ( I^)ndon  Bridge ),  England 

Dover,  England 

Portland  Breakwater,  England 


'  Liver)H)ol,  England 

I  ( Jreenock  (  Firth  of  Cly<lc),  Scotland 

I  Kingstown  (Dublin  Bay),  Ireland 

,  Queenstown  (Haulbuwline  Island),  Ireland... 

'  Hamburg,  ( iermany 
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221 
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Seymour  Narrows  (Discovery  Passage),  B.  (■  ..       486     Sergius  Narrows  (Peril  Strait),  Alaska 

For  general  index  see  end  of  volume. 
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JANUARY. 

FEBRUARY 

MARCH. 

c  Day  of— 

9  ■ 

i  Time  and  Height  of  High  and 
!                  Low  Water. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

M. 

W.,M^ 

I'w. 

M. 

F 

1 

2:20 

2.8 

8-.56 
0.8 

15:14 
2.5 

21:06 
0.8 

M 

1 

8:54 
8.0 

11:16 
0.8 

17:29 
2.2 

22:87 
0.8 

N 

M 

1 

2:11 
2.7 

9:45 
LI 

16:08 
2.0 

21:00 
L2 

S 

2 

8:25 
2.9 

10:15 
0.7 

16:26 
2.5 

22:0) 
0.7 

N 

Tu 

2 

4:68 
8.1 

12:10 
0.6 

18:20 
2.3 

28:31 
0.7 

Tu 

2 

8:29 
2.8 

11.14 
LO 

17:87 
2.1 

22:23 
LO 

s 

3 

4:20 
3.2 

11:16 
0.6 

17:26 
2.5 

22:59 
0.6 

W 

3 

5:46 
8.3 

12:49 
0.5 

18:55 
2.5 

.    .    . 

W 

3 

4:89 
2.9 

12:01 
0.8 

18:16 
2.8 

23:25 
0.8 

M 

4 

6:11 
8.4 

12K)6 
0.4 

18:15 
2.6 

23:44 
0.6 

Th 

4 

0:18 
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6:30 
3.4 

13:20 
0.3 

19:25 
2.7 

Th 

4 

6:88 
8.1 

12:35 
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18:43 
2.6 

1 

Tu 

5 

5:59 
8.6 

12:50 
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18:56 
2.8 

.    .    . 

0 

F     5 

0:69 
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7:10 
8,6 

13:49 
0.2 

19:64 
2.8 

F 

5 

0:12 
0.6 

6:19 
3.2 

13:00 
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19:06 
2.7 

N 

o 
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0:28 
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6:41 
3.6 

13:26 
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19:81 
2.7 
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1:86 
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7:46 
3.6 

14:16 
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20:21 
2.9 
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0:50 
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6:56 
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1:08 
0.4 
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2:06 
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1:21 
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13:49 
0.1 

19:56 
3.1 

F 

8 

1:44 
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0.8 
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10 
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A 

M 
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8:17 
0.7 

9:44 
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10:24 
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8:54 
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10:18 
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16:44 
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4:66 
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11:00 
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28:86 
2.8 
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8:61 
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16:49 
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3.1 

E '  W  1 13 
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4:84 
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23:41 
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11:48 
2.4 
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S 

13 
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10:27 
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22:59 
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6:25 
1.0 

11:40 
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17:49 
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0:36 
2.7 

7:06 
0.9 

12:48 
2.2 

18:19 
LI 

c 

s 

14 

5:26 
0.6 

11:06 
2.6 

16:49 
0.8 

23:56 
2.9 

F 

15 

0:33 
2,6 

6:36 
1.0 

12:44 
2.3 

18:40 
1.0 

m!15 

1:62 
2.7 

8:43 
LO 

14:52 
2.0 

19:40 
1.2 

M 

15 

6:33 
0.8 

12:01 
2.2 

17:30 
1.1 

.    .    . 

s 

16 

1:36 
2.6 

8:05 
1.1 

14:10 
2.2 

19:46 
1.1 

s 

Tul6 

8:12 
2.9 

10:09 
0.8 

16:80 
2.0 

21:40 
LI 

s 

Tu 

16 

1:14 
2.7 

809 
LO 

14:06 
2.0 

18:49 
1.3 

§ 

17 

2:45 
2.7 

9:29 
0.9 

16:40 
2.2 

21:01 
1.1 

W  17 

4:21 
8.1 

11:15 
0.6 

17:80 
2.4 

22:66 
0.8 

W 

17 

2:44 
2.8 

9:46 
0.9 

16:05 
2.1 

21:28 
LI 

1  M .  18 

8:49 
2,9 

10:35 
0.7 

16:48 
2,3 

22.14 
0.9 

This 

5:21 
3.4 

12:07 
0.3 

18:17 
2.7 

23:63 
0.5 

Th 

18 

4:01 
3.0 

10:65 
0.6 

17:10 
2.4 

22:46 
0.7 

Tu.  19 

4:45 
3.2 

11:30 
0.4 

17:44 
2.5 

23:11 
0.7 

F    19 

6:12 
8.7 

12:60 
0.0 

18:58 
3.0 

F 

19 

6:06 
3.8 

11:48 
0.8 

17:67 
2.8 

23:42 
0.4 

S   w!20 

5:87 
3.5 

12:18 
0.2 

18:30 
2.7 

f 

S    20 

0:42 
0.2 

7:00 
3.9 

13:30 
-0.2 

19:37 
3.2 

S 

20 

6:59 
3.6 

12:80 
0.1 

18:36 
3.1 

•    •    • 

•  Th 

21 

0:04 
0.5 

6:25 
3.8 

18K)5 
—0.1 

19:11 
2.9 

S    21 

1:26 
0.0 

7:45 
4.0 

14:09 
-0.8 

20:15 
3.4 

p 

• 

» 

21 

0:80 
0.0 

6:48 
3.8 

18:09 
—0.2 

19:15 
3.4 

F 

22 

0:52 
0.3 

7:11 
4.0 

18:46 
-0.3 

19:52 
3.0 

£ 

M,22 

2:10 
-0.1 

8:29 
3.9 

14:48 
-0.8 

20:55 
3.5 

E 

M 

22 

1:16 
-0.2 

7:30 
3.8 

13:46 
—0.3 

19:61 
3.6 

P 

S 

23 

1:85 
0.2 

7:55 
4.0 

14:30 
—0.2 

20:34 
3.1 

Tu'23 

1 

2:58 
—0.1 

9:11 
3.7 

16:26 
-0.2 

21:34 
3.5 

Tu 

23 

1:68 
—0.3 

8:11 
3.8 

14:20 
—0.2 

20:28 
3.7 

H 

24 

2:18 
0.2 

8:43 
3.9 

15:10 
—0.2 

21:15 
3.2 

W  24 

8:39 
-0.1 

9:66 
3.5 

16:01 
0.0 

22:12 
3.4 

W 

24 

2:40 
-0.3 

8:51 
3.7 

14:55 
-0.1 

21  KM 
3.7 

M 

25 

8:02 
0.2 

9:28 
3.7 

15:50 
-0.1 

22:00 
3.2 

Th  25 

4:26 
0.1 

10:39 
8.2 

16:38 
0.8 

22:58 
3.2 

Th 

25 

8:21 
-0.3 

9:34 
3.4 

15:29 
0.1 

21:45 
3.6 

E 

Tu 

26 

8:50 
0.2 

10:13 
8.5 

16:84 
0.1 

22:42 
3.1 

}) 

F 

26 

5:19 
0.4 

11:29 
2.8 

17:16 
0.6 

23:50 
8.1 

F 

26 

4:06 
0.0 

10:16 
3.0 

16K)1 
0.4 

22:29 
8.4 

W 

27 

4:45 
0.8 

11:00 
3.1 

17:16 
0.3 

28:31 
8.1 

S 

27 

6:21 
0.7 

12:32 
2.4 

17:59 
LO 

8 

27 

4:65 
0.8 

11:01 
2.6 

16:86 
0.7 

23:19 
3.1 

D 

Th 

28 

6:45 
0.5 

11:60 
2.8 

18:04 
0.6 

•    •    • 

S 

28 

0:66 
2.9 

7:46 
LO 

14.-01 
2.1 

19:15 
L2 

^ 

S 

28 

6:64 
0.7 

12:00 
2.3 

17:12 
LI 

•    •    • 

F 

29 

0:28 
2.9 

6:65 
0.7 

13:10 
2.6 

19:00 
0.9 

M 

29 

oao 

2.8 

7:10 
LO 

18«) 
2.0 

18:16 
L4 

8 

30 

1:86 
2.8 

8:21 
0.9 

14:39 
2.2 

20:11 
LO 

Tu 

30 

1:87 
2.6 

9:06 
LI 

16:40 
L9 

20:38 
L3 

S 

31 

2:46 
2.9 

10:00 
0.9 

16:10 
2.2 

21:30 
1.0 

W 

31 

8:01 
2.6 

10:41 
LO 

17:10 
2.1 

22:10 
LI 

The  tid 
acomparia 
from  Mean 
which  is  1. 
unless  a  ml 

The  tin 
(a.m.),all 

•,ne^ 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximate 
7  feet  below  mean  sea  level.    To  find  the  de 
nus  (-)  sign  is  before  the  height,  in  which 
le  used  is  Intercolonial  Standard,  60th  meri< 
greater  are  in  the  afternoon  (p.  m.)  and  wh 
moon;  }).  Ist  quar.;  O.  ^uH  moon;  C  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  It  is  high  or  low  water.    The  heights,  iz 
i\y  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

lian  W;  0^  is  midnight,  12i>  is  noon;  all  hours 
en  diminished  by  12  give  the  times  after  nooi 
[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
1;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 



MAY. 

JUNE. 

J 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

cj  iDayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— J 

Time  and  Height  of  High  and 
LowWater. 

W. 

M. 

S 

W. 

M. 

W. 

M. 

Th 

1 

4:19 
2.7 

11:29 
0.8 

17:45 
2.8 

23:13 
0.9 

S 

1 

4:46 
2.7 

11:06 
0.7 

17:19 
2.7 

23:29 
0.8 

Tu 

1 

6:30 
2.7 

11:19 
0.7 

17:81 
3.1 

1 

•    •     •  1 

F 

2 

6:16 
2.9 

11:59 
0.6 

18:09 
2.6 

23:57 
0.7 

E 

s 

2 

6:31 
2.8 

11:42 
0.6 

17:50 
2.9 

.    .    . 

W 

2 

OKX) 
0.4 

6:08 
2.8 

11:63 
0.6 

18.-06 
3.4 

A 

S 

3 

6:00 
3.0 

12:26 
0.4 

18:32 

2.8 

M 

3 

0.-03 
0.5 

6:09 
2.9 

12:10 
0.6 

18:15 
8.1 

O 

Th 

3 

0:86 
0.2 

6:46 
2.8 

12:25 
0.5 

18:43 
3.6 

S 

4 

0:31 
0.5 

6-.d6 
3.1 

12:50 
0.3 

18:58 
3.1 

Tu 

4 

0:30 
0.3 

6:39 
3.1 

12:36 
0.4 

18:41 
3.3 

F 

4 

1:18 
0.0 

7:20 
2.9 

12:66 
0.5 

19:20 
3.7 

E 

o 

M 

5 

1:00 
0.3 

7:08 
3.2 

18:15 
0.2 

19:22 
3.2 

o 

W 

5 

1:00 
0.1 

7:10 
3.1 

18:01 
0.8 

19:10 
8.5 

S 

6 

1:51 
-0.1 

7:56 
2.8 

18:29 
0.5 

20:00 
3.7 

Tu 

6 

1:26 
0.2 

7:36 
8.2 

13:39 
0.2 

19:44 
8.3 

Th 

6 

1:32 
0.0 

7:41 
3.1 

13:26 
0.4 

19:41 
8.6 

S 

s 

6 

2:83 
—0.1 

8:85 
2.8 

14.4rt 
0.6 

20:41 

3.6  1 

W 

7 

1:55 
0.1 

8:05 
3.3 

14:00 
0.2 

20:10 
3.4 

F 

7 

2:06 
-0.1 

8:18 
8.0 

13:51 
0.4 

20:15 
3.6 

M 

7 

8:15 
0.0 

9:16 
2.7 

14:40 
0.6 

21:26 
3.5 

Th 

8 

2:25 
0.0 

8:32 
3.2 

14:24 
0.2 

20:40 
3.4 

S 

8 

2:44 
-0.1 

8:43 
2.9 

14:20 
0.6 

20:53 
3.5 

Tu 

8 

4:02 
0.1 

lOiX) 
2.6 

16:26 
0.7 

22:17' 
8-3 

F 

9 

2:58 
0.0 

9:01 
3.1 

14:48 
0.3 

21:11 
3.4 

s 

s 

9 

3:24 
0.0 

9:19 
2.8 

14:50 
0.6 

21:35 
3.4 

W 

9 

4:62 
0.8 

10:62 
2.6 

16:22 
0.8 

•23:13  ' 
3.1 

S 

10 

3:35 
0.1 

9:30 
2.9 

15:14 
0.5 

21:49 
3.3 

M 

10 

4:10 
0.2 

9:58 
2.6 

16:28 
0.7 

22:24 
3.2 

C 

Th'lO 

6:49 
0.6 

11:66 
2.6 

17:34 
0.9 

:  :  :' 

S 

U 

4:19 
0.3 

10:05 
2.7 

15:43 
0.6 

22:35 
3.1 

Tu 

11 

6:02 
0.4 

10:47 
2.4 

16:12 
0.9 

28:21 
3.0 

fIu 

0:19 
2.9 

6:61 
0.6 

18K)7 
2,6 

19.-08  ; 

0.9  i 

s 

M   12 

1 

5:10 
0.5 

10:47 
2.4 

16:21 
0.9 

23:33 
2.9 

C 

W 

12 

6:05 
0.6 

11:58 
2.3 

17:20 
1.1 

E 
P 

S    12 

1:34 
2.7 

8H)0 
0.7 

14:18 
2.7 

20:87 
0.8 

a 

Tu 

13 

6:17 
0.7 

11:49 
2.2 

17:10 
1.1 

iTh 

13 

0:36 

2.8 

7:24 
0.8 

13:36 
2.2 

19:11 
1.2 

S    13 

2:66 
2,7 

9:05 
0.7 

16:20 
2.9 

21:49  , 
0.6 

W 

14 

0:50 

2.8 

7:47 
0.9 

13:52 
2.0 

18:50 
1.3 

F 

14 

2:00 
2.7 

8:40 
0.8 

15:01 
2.5 

21:00 
0.9 

M  1 14 

1 

4:06 
2.8 

10:02 
0.6 

16:16 
3.1 

22:50 
0.4 

Th  15 

2:20 

2.8 

9:20 
0.9 

15:40 
2.2 

21:14 
1.0 

i^" 

15 

3:20 
2.8 

9:47 
0.6 

16K)3 
2.7 

22:12 
0.6 

Tu,15 

5:05 
2.8 

10:53 
0.6 

17:04 
3.4 

23:45  i 

0.2  ! 

F 

16 

3:41 
2.9 

10:26 
0.7 

16:43 
2.6 

22:31 
0.7 

K 
P 

S 

16 

4:30 
2.9 

10:43 
0.5 

16:.'50 
3.1 

23:10 
0.3 

W   16 

1 

5:56 
2.8 

11:39 
0.4 

17:60 
8.6 

S 

17 

4:49 
3.2 

11:18 
0.4 

17:27 
2.9 

23:27 
0.3 

M 

17 

5:24 
3.1 

11:28 
0.3 

17:33 
3.4 

23:5<'^ 
0.0 

• 

Th,  17 

0:31 
0.1 

6:41 
2.9 

12:21 
0.3 

18:35  i 
3.8 

p 

E 

S    18 

5:43 
3.3 

12:01 
0.1 

18:08 
3.3 

Tu 

18 

6:12 
3.2 

12.-09 
0.2 

18:14 
3.7 

N 

Fil8 

1 

1:15 
0.0 

7:23 
2.9 

13:01 
0.3 

19:18 

3.8  , 

Ml  19 

i 

0:16 
0.0 

6:30 
3.5 

12:40 
0.0 

18:45 
3.6 

• 

W   19 

0:41 
-0.2 

6:56 
•3.3 

12:48 
0.1 

18:r>6 
3.9 

S  ,19 

1:56 
0.0 

8:03 
2.8 

13:40 
0.4 

20:00  , 

• 

Tu  20 

1 

0:59 
—0.2 

7:11 
3.6 

13:16 
—0.1 

19:20 
3.8 

Th  20 

1:25 
—0.3 

7:36 
3.2 

13:24 
0.1 

19:36 
3.9 

S|20 

2:35 
0.0 

8:44 
2.8 

14:16 
0.5 

20:41  , 

3.6  1 

W  i  21 

1:40 
-0.4. 

7:55 
3.6 

13:51 
-0.1 

19:59 
3.9 

F21 

2:06 
-^.2 

8:16 
3.1 

13:59 
0.8 

20:16 
3.9 

M    21 

3:15 
0.2 

9:22 
2.7 

14:55 
0.7 

21:22  , 

3. 4  1 

Th  22 

2:21 
-0.4 

8:35 
3.4 

14:25 
0.1 

20:39 
3.9 

^\  S  J22 

'       1 

2:49 
—0.1 

8:.56 
2.9 

14:34 
0.4 

20:59 
3.7 

Tu  22 

3:55 
0.3 

10:04 
2.6 

15:32 
0.8 

22:04  1 
3.1  1 

F    23 

3:04 
—0.3 

9:14 
3.1 

14:59 
0.3 

21:20 
3.7 

1  S  ,23 

3:31 
0.1 

9::i8 
2.7 

15:08 
0.6 

21:42 
3.4 

W23 

4:36 
0.5 

10:50 
2.5 

16:16 
1.0 

22:47  1 

2. 9  ' 

S  124 

3:48 
0.0 

9:M 
2.9 

15:30 
0.5 

22:02 
3.4 

M    24 

4:16 
0.3 

10:22 
2.5 

15:45 
0.9 

22:29 
3.1 

Th  24 

5:20 
0.6 

11:30 
2.5 

17:08 
1.1 

23:34  1 
2.6 

N 

IS  125 

1 

4:35 
0.3 

10:40 
2.5 

16:03 
0.8 

22M 
3.1 

Tu!  25 

5:05 
0.6 

11:16 
2.3 

16:30 
1.1 

23:20 

2.8 

^l^^i^^ 

6:06 
0.8 

12:24 
2.5 

18:16 
1.2 

.     .    .  1 

M  1  26 

1 

5:30 
O.G 

11:36 
2.2 

16:43 
1.1 

23:30 

2.8 

D 

W  26 

6:00 
0.8 

12:19 
2. 2 

17:36 
1.3 

E    S  1  26 

1       1 

0:30 
2.4 

6:53 
1.0 

13:24 
2.5 

19:34  , 
1.2! 

D 

Tui  27 

6:36 
0.9 

13:00 
2.1 

l;:r)0 
1.4 

Th  27 

0:21 
2.6 

7:03 
0.9 

13:.32 
2.2 

19:19 
1.4 

S  ;  27 

1:40 
2.3 

7:50 
1.0 

14:23 
2.5 

20:.t0 
1.1 

W   28 

1:02 
2.6 

8:a5 
1.1 

14:42 
2.0 

20:08 
1.4 

A 

F 

28 

l::i5 
2.4 

8:11 
1.0 

14:45 
2.3 

20:57 
1.2 

M   28 

1       i 

2:56 
2.3 

8:45 
1.0 

15:17 
2.7 

21.52 
0. 9 

Th  29 

2:26 
2.5 

9:31 
1.0 

16:00 
2.2 

21:45 
1.2 

E 

8 

29 

2:52 
2.4 

9:15 
1.0 

15::^7 
2.  5 

22:01 
1.0 

!  Tu  29 

1 

4:00 
2.3 

9:39 
1.0 

16:06 
2.9 

22:47 
0.7 

|A 

F 

30 

3:45 
2.5 

10:26 
0.9 

16:46 
2.4 

22:47 
1.0 

S 

30, 

4:00 
2.4 

10:a5 
0.9 

16:21 
'2.6 

22:46 
0.8 

W    30 

1 

4:53 
2.4 

10:26 
0.9 

16:53 
3  1 

23:31 
0.5 

M 

31 

4:50      10:42      16:58 
2.6         0.8         2.9 

th  their  times  on  the  fir- 
:!ier  it  is  high  or  low  wa 
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3pthof  water,  add  the  ta 
case  subtract  It. 
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ince.  15:47  is  3:47p.Di. 
lorth  or  south  of  the 
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!_ 

JULY. 

AUGUST. 

SEPTEMBER.                           || 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Dayof- 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  JMo. 

W. 

Mo. 

Th 

1 

'      5:41 
2.5 

11:12 
0.8 

17:39 
3.4 

.     .     . 

O 

S      1 

0:42 
0.1 

6:51 
2.7 

12:28 
0.4 

18:50 
3.8 

p 

W 

1 

1:45 
-0.2 

7:51 
8.4 

13:47 
-0.1 

20:05 
3.9 

F 

2 

0:16 
0.3 

6:24 
2.6 

11:55 
0.6 

18:20 
3.6 

M     2 

1:26 
-0.1 

7:31 
2.9 

13:12 
0.3 

19:36 
3.9 

E 

Th 

2 

2:22 
-0.8 

8:30 
3.6 

14:80 
-0.2 

20;47 
8.7 

9 

S 

3 

0:57 
0.1 

7:04 
2.7 

12:39 
0.5 

19:04 
3.8 

Tu 

3 

-0.2 

8:12 
.  3.1 

13:56 
0.2 

20:21 
3.9 

F 

3 

8:00 
-0.2 

9:07 
3.6 

16:17 
-0.1 

21:30 
3.6 

§ 

4 

1:39 
-0.1 

7:44 
2.8 

13:19 
0.5 

19:47 
3.8 

P 

W 

4 

2:46 
-0.2 

8:52 
8.2 

14:41 
0.2 

21:05 
8.8 

S 

4 

3:37 
0.0 

9:45 
8.5 

16:08 
0.0 

22:18 
8.2 

M 

5 

2:24 
-0.1 

8:25 
2.8 

14.-00 
0.5 

20:33 
3.8 

E 

Th|   5 

3:26 
—0.1 

9:85 
8.2 

15:26 
0.2 

21:50 
8.6 

s 

5 

4:13 
0.8 

10:82 
8.8 

16:65 
0.8 

23:02 
2.8 

Tu 

6 

3.-04 
-0.1 

9:09 
2.8 

14:44 
0.5 

21:19 
8.7 

F     6 

4:09 
0.0 

10:19 
8.2 

16:19 
0.2 

22:37 
8.2 

a 

M 

6 

4:60 
0.6 

11  .-26 
3.1 

17:64 
0.6 

P 

W 

7 

3:49 
0.0 

9:55 
2.8 

15:32 
0.5 

22:07 
3.4 

S 

7 

4:60 
0.2 

11:04 
8.2 

17:16 
0.4 

28:80 
3.0 

Tu    7 

OKK 
2.4 

5:35 
0.9 

12:27 
2.9 

19:18 
0.9 

Th 

8 

4:35 
0.2 

10:44 
2.8 

16:28 
0.6 

23:00 
3.2 

a 

s 

8 

6-35 
0.6 

11:57 
8.0 

18:21 
0.6 

N 

W     8 

1:28 
2.1 

6:45 
1.2 

13:42 
2.8 

21:00 
1.0 

E 

F 

9 

5:24 
0.8 

11:36 
2.9 

17:34 
0.7 

23:56 
2.9 

M 

9 

0:33 
2.6 

6:28 
0.8 

13:00 
2.9 

19:40 
0.8 

Th 

9 

3:20 
2.0 

8:28 
1.2 

16:02 
2.8 

22:40 
0.9 

c 

S 

10 

6:16 
0.5 

12:84 
2.9 

18:50 
0.7 

Tu 

10 

1:56 
2.3 

7:31 
LO 

14ai 
2.9 

21:11 
0.9 

F 

10 

5:02 
2.1 

9:58 
1.0 

16:14 
2.9 

23:37 
0.8 

S 

11 

1:05 
2.7 

7:18 
0.8 

13:38 
2.8 

20:09 
0.7 

W 

11 

8:26 
2.2 

8:50 
4*0 

15:21 
8.0 

22:40 
0.8 

S 

11 

6:49 
2.3 

11KJ3 
0.8 

17:18 
8.1 

.    .    . 

M 

12 

2.-27 
2.5 

8:18 
0.8 

14:44 
2.9 

21:28 
0.7 

N 

Th 

12 

4:51 
2.2 

10K)2 
0.9 

16.-25 
8.1 

28:42 
0.6 

s 

12 

0:12 
0.6 

6:20 
2.6 

11:52 
0.0 

18:00 
3.2 

Tu  13 

3:43 
2.4 

9.-24 
0.8 

15:45 
3.1 

22:40 
0.6 

F 

13 

6:62 
2.3 

11K)6 
0.7 

17:20 
8.3 

M    13 

0:42 
0.4 

6:48 
2.7 

12:34 
0.4 

18:42 
3.3 

Wll4 

4:51 
2.4 

10:28 
0.7 

16:41 
3.3 

23:40 
0.4 

S 

14 

0:28 
0.5 

6:84 
2.5 

11:57 
0.6 

18:13 
3.4 

• 

Tul4 

1:10 
0.2 

7:13 
2.9 

18:07 
0.3 

19:15 
3.4 

Th  15 

5:49 
2.5 

11:15 
0.6 

17:35 
3.5 

• 

s 

15 

1:08 
0.3 

7:07 
2.6 

12:40 
0.5 

18:53 
8.5 

W 

15 

1:33 
0.2 

7:38 
3.1 

13:38 
0.8 

19:45 
8.3 

N 

F    16 

0:29 
0.3 

6:36 
2.6 

12:04 
0.5 

18:20 
3.6 

M 

16 

1:36 
0.2 

7:40 
2.8 

13:26 
0.4 

19:31 
3.5 

E 
A 

Th 

16 

1:57 
0.1 

8:03 
3.2 

0.3 

20:13 
3.3 

•    S  '  17 

1:10 
0.2 

7:16 
2.7 

12:49 
0.6 

19:04 
3.7 

Tull7 

2:03 
0.2 

8:07 
2.9 

13:55 
0.4 

20:05 
3.4 

F 

17 

2:20 
0.2 

8:28 
3.3 

14:36 
0.2 

20:44 
3.2  , 

S    18 

1:49 
0.2 

7:53 
2.7 

13:30 
0.4 

19:45 
3.7 

W^IB 

2:30 
0.1 

8:38 
3.0 

14:25 
0.4 

20:38 
8.3 

S 

18 

2:42 
0.2 

8:.51 
3.2 

15:01 
0.3 

21:08 
8.1 

M    19 

1 

2:23 
0.2 

S:20 
2.8 

14:0S 
0.5 

20:'J5 
3.5 

A  Th'l'J 

Ti 

C.G5 
3.0 

1 1:5  J 
U.5 

21:10 
3.2 

1  S    19 

3:04 
0.3 

9:21 
8.2 

15:36 
0.3 

21:35 

2.9  1 

Tu  20 

2:5.=S 
0.2 

9KW 

2.8 

14:41 
0.6 

21:01 
3.4 

F    20 

i       i 

3:24 
0.2 

9:32 
3.0 

15:27 
0.5 

21::3fi 
3.0 

:  :yi  20 

1 

3:27 
0.6 

9:;».5 
3.1 

16:12 
0.4 

22:05 

2.7 

W  21 

3:29 
0.2 

9::^9 
2.8 

15:16 
0.7 

21:38 
3.2 

S  |21 

3:48 
0.4 

10:02 
3.0 

16:00 
0.6 

22:10 
2.9 

Tu'21 

3:53 
0.6 

10:37 
3.0 

17:00 
0.6 

22:39  ' 
2.4 

Th  22 

4:01 
0.3 

10:11 

2.8 

15:53 
0.7 

22:12 
2. 9 

S    22 

4:13 
0.5 

10:35 
2.9 

10:40 
0.7 

22:42 
2.6 

])   W  22 

1 

4:2-2 

0.8 

11:28 

2.8 

18:05 
0.8 

23:32 
2.2 

A    F    23 

1  ^  1 

4:35 
0.5 

10:45 
2.8 

16:34 
0.8 

22:48 
2.7 

D 

M   23 

4:40 
0.7 

11:18 
2.8 

17:31 
0.8 

23:21 
2.4 

8 

Th  23 

5:01 
1.1 

12:42 
2.7 

19:35 
1.0 

!  S    24 

5:05 
0.7 

11:29 
2.8 

17:21 
0.9 

23::.*2 
2.5 

JTuj24 

5:12 
0.9 

12:13 
2.7 

18:40 
0.9 

F    24 

1:13 
1.9 

6:07 
1.8 

14:11 
2.7 

21:15 
1.0 

^     S,25 

5::;7 
O.H 

12:15 
2.0 

18:20 
1.0 

W   25 

1 

0:15 
2.1 

5:50 
1.1 

13:2.5 

20:10 
1.0 

S    25 

3:40 
2.0 

8:48 
1.2 

15:34 
2.9 

22:29 
0.7 

.  M   20 

0:24 
2.3 

0:17 
1.0 

13:13 
2.0 

19::0 
1.1 

iTh  26 

2:07 
2.0 

6:55 
1.3 

14:45 

2.  S 

21:42 
U.9 

S    26 

i 

4:44 
2.3 

10:20 
0.8 

10:40 
3.2 

23:21  1 
0.4  ' 

'  Ta  27 

2. 2 

7:11 
l.l 

14:19 
-.  7 

20=>9 
l.U 

s .  F    27 

4:00 
2.1 

9:00 
1.2 

15:55 
3.0 

22:50 
0.7 

i  M   27 

2.  7 

11:18 
0.5 

17:35 
3.4 

.     .     . 

W  28 

:i:Uo 
2.1 

8:18 
1.1 

15:21 
2.9 

22:10 
0.9 

S    28 

5:05 
2:3 

10:2S 
0.9 

10:57 
3.3 

2:5:43 
0.  1 

Tu  28 

0:01 
0.1 

0:10 
3.1 

12H)6 
0.1 

18:22 
3.7 

Ixh  29 

4:20 
2.2 

9:39 
1.0 

16:20 
3.1 

23:08 
0.0 

S    29 

1       1 

5:53 
2.0 

ll:'J8 
0.0 

17:J9 
3.0 

O  W   29 

0:42 
—0.1 

6:4S 
3.4 

12:.t0 

19K)6 
3.8 

s    F    30 

5:19 
2.4 

10:15 
0.8 

17:15' 
3.4 

2:i:.'9 
0.  . 

M   30 

0:27 
0.1 

6:34 

2.8 

12:18 
0.3 

18::17 

;;.8 

Til  30 

'      1:19 
-0.2 

7:25 

3.0 

13:32 
-0.3 

19:47 
3.8 

S    31 

! 

The  tic 
a  comparij 
from  Meal 
which  is  I 
unless  a  m 

,         6:09      11:09      l>s:04 
1           2.5         0.7         8.6 

k's  are  placed  in  the  <»nl 
urn  (»i  (Miiisccutive  hei^h 
I  I>o\v  Watt-r  .•iprinK'".  wl 
7  feet  helow  mean  «ea  K 
inus  {  —  )  .sign  is  before  I 

OjTu  31 

1:07        7:12      V:,m 

-0.1        :i.2       0.0 

th  their  times  on  the  llr 
therii  is  high  or  low  wa 
ly  the  datum  of  souiidii 
L'pth  (»f  water,  add  the  ta 
vase  subtract  it. 

19:22 
3.9 

m  the  secoud  lin 
n  feet  and  tenths. 
y  Charts  for  thi^ 
fundings  given 

L-ro^  occurience,  \v 
ts  will  iiKlicute  wht 
icli  is  approxiinat. 
vel.    To  find  tlied 
le  height,  in  which 

<t  line  and  heights 
ter.     The  heights,  i 
gs  on  the  Admiral 
bular  height  to  the 

>  of  each  day: 
are  reckoned 
»  region,  and 
on  the  chii!!. 

The  lit 
(a.m.),»ill 

aeused  is  Intercolonial  Standard,  COtli  merid 
tcrealerare  in  theaftern(K>n  (p.m.)  and  \\\n 

ian  \V.:  O*"  is  midnight.  12»'isnoon:  all  hours 
n  diminishe<l  by  12  give  the  times  after  notm 

less  than  12  arc  in 
;  for  instance,  15: 

the  forencmn 
17  is:{:47p.  m. 

equator;  ,\ 

vmoon:  }).  lst<inar.;  n,  full  moon:  ([,  3d  < 
L.  l*.  nuxm  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

fartliest  north  orsoutli 

of  the  1 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

:l 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Timt?  and  Hcif  htof  Hi«:h  mid. 
Low  Wuttr. 

;i 

Day of— 

Time  and  Height  of  High  and 
Low  Water.                   i 

W. 

Mo. 

W, 

Mo, 

w. 

Mo. 

F 

1 

1:54 

—0.2 

8K)1      14:15 
3.8     —0.4 

20:27 
3.7 

M 

1 

2:35 
0.2 

8:57 
3.8 

15.-27 
-0.1 

21:32 
2.9 

1 
w 

1 

1 

2:51 
0.5 

9:22 
3.6 

15-.57 
0.2 

—           1 

22:02 
2.6 

S 

2 

2:28 
-0.1 

8:37      14:58 
3.8     -0.4 

21:10 
3.4 

N 

Tu 

2 

3:10 
0.5 

9:42 
3.6 

16:13 
0.2 

22:18 
2.6 

Th 

2 

8:30 
0.7 

10.-08 
8.3 

16:46 
0.5 

22:.53 
2.4 

s 

3 

3:10 
0.1 

9:20      15:44 
3. 7     -0. 1 

21:62 
3.1 

W 

3 

3-45 
0.7 

10:30 
3.3 

17:08 
0.5 

28:14 
2.3 

F 

3 

4:15 
LO 

11:00 
2.9 

17:88 
0.7 

23:56 
2,Z 

M 

4 

8:87 
0.4 

10:04      16:34 
8.5        0.2 

22:38 
2.7 

c 

Th 

4 

4:27 
LO 

11:28 
2.9 

18:13 
0.8 

.    .    . 

c 

S 

4 

5:20 
L2 

11:69 
2.6 

18:40 
0.9 

.    .     . 

N 

Tu 

5 

4:12 
0.7 

10:66      17:30 
3.2        0.5 

23:87 
2.3 

F 

5 

0:36 
2.1 

5:36 
L3 

12:40 
2.6 

19:38 
LO 

s 

5 

1:06 
2.2 

6:65 
L8 

18:12 
2.4 

19:50  1 
LO  ' 

c 

W 

6 

4-.62 
1,0 

11:67      18:46 
2.9        0.9 

S 

6 

2:15 
2.1 

7:48 
1.3 

14K)5 
2.5 

21:08 
1.0 

E 

M 

6 

258 
2.3 

8:42 
L2 

1457 
2.8 

20:56  1 
1.0 

Th 

7 

1:04 
2.1 

6:00     13:12 
1.8         2.8 

20:32 
LI 

s 

7 

8:87 
2.2 

9:82 
LI 

15:80 
2.5 

22KJ7 
0.9 

A 

Tu 

7 

8:22 
2.5 

9:64 
LI 

16:50 
2.4 

21:50  i 
0.9 

F 

8 

3KW 
2.0 

8:18      14:40 
1.3         2.6 

22:12 
LO 

M 

8 

4:28 
2.4 

10:87 
0.9 

16:35 
2.6 

22:56 
0.7 

W 

8 

4:10 
2.6 

10:48 
0.9 

16:43 
2.4 

22:S2 
0.8 

S 

9 

4:87 
2.1 

9:52     16:00 
1.1         t.7 

23.-05 
0.8 

A 

E 

Tu 

9 

6:07 
2.7 

11:22 
0.7 

17:20 
2.8 

28:28 
0.6 

Th 

9 

4:47 

2.8 

11:22 
0.7 

17:24 
2.5 

23:07  1 
0.7  1 

s 

10 

5:20 
2.4 

10:65      17K)0 
0.8         2.9 

28:88 
0.6 

W 

10 

5:87 
2.9 

11.54 
0.6 

17:67 
2.9 

28:55 
0.5 

F 

10 

5:28 
8.1 

11:66 
0.5 

ISKJO 
2.6 

23:42  j 
0.6 

M 

11 

5:50 
2.6 

11:42      17:47 
0.6        3.0 

Th 

11 

6.-02 
^.1 

12:22 
0.3 

18:20 
8.0 

S 

11 

6:56 
8.8 

12:28 
0.8 

18:36 
2.7 

:  :  :l 

Tu 

12 

0:08 
0.4 

6:15      12:20 
2.9         0.4 

18:24 
8.1 

• 

F 

12 

0:32 
0.4 

6:28 
8.8 

12:50 
0.2 

18:67 
3.0 

• 

s 

12 

0:14 
0.6 

6:90 
8.6 

18K12 
0.2 

19K» 
2.8 

E 
A 

W 

13 

0:36 
0.3 

6:42      12:48 
3. 1         0. 3 

18:.S5 
3.2 

S 

13 

0:46 
0.4 

6:65 
8.4 

13:20 
0.1 

19:25 
8.0 

M 

13 

0:44 
0.5 

7:06 
8.6 

13:37 
0.0 

19:41  i 
2.8 

• 

Th 

14 

1:00 
0.3 

7:05      13:15 
3.2         0.2 

19:23 
3.2 

s 

14 

1:10 
0.4 

7:26 
8.6 

18:52 
0.0 

19:56 
2.9 

S 

Tu 

14 

1:14 
0.6 

7:48 
8.7 

14:16 
-0.1 

20:16  i 
2.8 

F 

15 

1:20 
0.2 

7:27      13:41 
3.3         0.1 

19:50 
3.2 

M 

15 

132 
0.5 

7:67 
3.6 

14:27 
0.0 

20:23 
2.9 

W 

15 

1:48 
0.6 

8:22 
8.7 

14:66 
0.0 

20:53  i 
2.7 

S 

16 

1:43 
0.3 

7:63      14:08 
3.4         0.1 

20:16 
3.1 

S 

Tu 

16 

1:57 
0.5 

8:32 
8.6 

15:08 
0.0 

20:65 
2.7 

Th 

16 

2:17 
0.6 

9:02 
3.6 

16:38 
0.1 

21:33  1 

2.7, 

s 

17 

2:04 
0.3 

8:20      14:40 
3.4        0.1 

20:40 
8.0 

W 

17 

2;25 
0.6 

9:10 
8.4 

15:47 
0.2 

21:32 
2.6 

F 

17 

8.-00 
0.6 

9:48 
3.4 

16:24 
0.2 

22:20 
2.6 

M 

18 

2:26 
0.4 

8:52      16:16 
3.4         0.2 

21  K» 
2.8 

Th 

18 

2:57 
0.7 

9:54 
3.2 

16:84 
0.4 

22:16 
2.6 

S 

18 

8:50 
0.7 

10:38 
8.1 

17:14 
0.4 

28:16  , 

2.6  1 

Tu 

19 

2:60 
0.6 

9:27      15:66 
3.3         0.3 

21:40 
2.6 

F 

19 

8:42 
0.9 

10:47 
8.0 

17:30 
0.6 

23:17 
2.3 

D 

s 

19 

4:58 
0.8 

11:38 
2.9 

18:11 
0.6 

S 

W 

20 

3:16 
0.7 

10K)8      16:44 
8.1         0.6 

22:20 
2.4 

D 

S 

20 

4:40 
LO 

11:55 
2.8 

18:42 
0.8 

.    .    . 

E 

M 

20 

0:21 
2.6 

6:17 
0.9 

12:48 
2.7 

19:14  , 
0.8  1 

Th 

21 

3:49 
0.9 

11:00      17:46 
2.9         0.7 

23:15 
2.2 

S 

21 

0:45 
2.2 

6:15 
L2 

13:20 
2.7 

20:01 
0.8 

Tu 

21 

1:35 
2.6 

7:52 
0.9 

14:10 
2.6 

20:22 
0.9 

D 

F 

22 

4:37 
1.1 

12:12      19:09 
2. 7         0. 9 

M 

22 

2:20 
2.4 

8:20 
LO 

14:46 
2.7 

21:13 
0.7 

W 

22 

2:44 
2.7 

9:18 
0.7 

15:33 
2.6 

21:28 
0.8' 

S 

23 

0:68 
2.0 

6:03      13:47 
1.3         2.7 

20:42 
0.9 

E 

Tu 

23 

3:32 
2.7 

9:43 
0.7 

16:00 
2.8 

22:13 
0.6 

P 

Th 

23 

8:47 
3.0 

10:24 
0.5 

16:39 
2.7 

22:25  i 
0.6, 

s 

24 

3:10 
2.2 

8:40      15:12 
1.1         2.8 

21:66 
0.7 

W 

24 

4:23 
8.0 

10:44 
0.4 

16:69 
3.0 

23:02 
0.4 

F 

24 

4:39 
3.3 

11:22 
0.8 

17:86 
2.8 

23:15  I 
0.5: 

M 

25 

4:16 
2.5 

lOKte      16:22 
0.7         3.0 

22:51 
0.4 

P 

Th 

25 

5:08 
3.3 

11:34 
0.0 

17:49 
3.2 

23:43 
0.2 

S 

25 

5:29 
8.6 

12:12 
0.1 

18:28 
2.8 

:  : .: 

Tu 

26 

5:02 
2.9 

11:03      17:18 
0.4         3.2 

23:35 
0.2 

F 

26 

6:52 
3.7 

12:21 
—0.2 

18:33 
3.2 

O 

S 

26 

0:00 
0.3 

6:15 
8.8 

12:58 
0.0 

19:07! 
2.9  1 

£ 

W 

27 

6:42 
3.3 

11:62      18:07 
0.0         3.4 

o 

S 

27 

0:24 
0.1 

6:33 
3.9 

13:05 
-0.3 

19:15 
^.2 

^^' 

M 

27 

0:45 
0.3 

7:00 
8.9 

13:40 
-0.1 

19:47 
2.9  1 

P 

O 

Th 

28 

0:16 
0.1 

6:18      12:36 
8. 6     —0. 2 

18:48 
3.G 

s 

28 

1:02 
0.1 

7:14 
4.0 

13:47 
—0.3 

19:.5.5 
3.1 

Tu 

28 

1:25 
0.3 

7:48 
8.9 

14:21 
-0.1 

20:26  1 
2.9] 

•F 

29 

0:60 
0.0 

6:55      13:17 
3.8     —0.5 

19:30 
3.6 

N 

M 

29 

1:40 
0.2 

7:55 
4.0 

14:29 
—0.2 

20:36 
3.0 

W 

29 

2:03 
0.3 

8:24 
8.8 

14-^ 
0.0 

21:05 
2.8  1 

S 

30 

1:26 
-0.1 

7:33      13:59 
4.0     —0.6 

20:11 
3.4 

Tu 

30 

2:14 
0.3 

8:88 
3.8 

15:12 
—0.1 

21:17 
2.8 

Th 

30 

2:43 
0.5 

9:06 
3.6 

15:88 
0.1 

21:45 
2.7' 

s 

31 

2K)1 
0.0 

8:13      14:43 
4.0     -0.4 

20:50 
3.2 

F 

31 

3:22 
0.6 

9:48 
3.3 

16:19 
0.3 

22:28  1 
2.7  1 

The  tid 
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1                             JANUARY. 

FEBR 

UARY. 

1  Height  of  Hig 
Low  Water. 

11:42      18:10 
0. 5        4. 0 

-^h  and 

i 

MARCH. 

1 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

c  Day  of— 

Time  an 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

S  !  vv. 

Mo. 
1 

1  [  W.  Mo. 

F 

1 

3:23 
4.7 

10:18 
0.7 

16:02 
4.1 

22:26 
0.8 

"l^ 

4:54 
4.5 

N 

M 

1 

3:24 
4.3 

10.38 
0.7 

16:47 
3.7 

23:00 
L3 

S 

2 

4:20 
4.7 

11:07 
0.5 

17:12 
4.1 

23:22 
0.9 

n|tu 

2 

0:10 
1.1 

6:51 
4.6 

12-.33 
0.3 

19:03 
4.1 

Tu 

2 

4:32 
4.2 

11:22 
0.6 

18:00 
3.9 

S 

3 

5:17 
4.8 

11:58 
0.3 

18:13 
4.2 

.    .    . 

W 

3 

1:02 
LI 

6:42 
4.7 

13:18 
0.2 

19:45 
4.3 

W 

3 

0:00 
L2 

5:35 
4.3 

12:13 
0.5 

18:50 
4.1 

M 

4 

0:17 
0.9 

6:08 
4.9 

12:45 
0.1 

19:05 
4.3 

Th 

4 

1:60 
LO 

737 
4.8 

14:00 
0.1 

20:20 
4.4 

Th 

4 

0:61 

LI 

6:27 
4.5 

13:00 
0.4 

19:25  j 
4.3 

Tu 

5 

1K)6 
0.9 

6:56 
5.0 

13:31 
0.0 

19:51 
4.4 

C 

F 

5 

2:30 
LO 

8K)7 
4.9 

14:40 
0.1 

20:52 
4.5 

F 

5 

1:84 
LO 

7:12 
4.6 

18:40 
0.3 

19:57  ' 
4.5 

N 
O 

W     6 

1:55 
1.0 

7:40 
5.1 

14:14 
0.0 

20:30 
4.6 

S 

6 

8H)2 
LI 

8:42 
4.8 

15:15 
0.2 

21:20 
4.6 

o 

8 

6 

2:10 
0.9 

7:50 
4.7 

14:16 
0.3 

20:24 
4.6 

Th 

7 

2:87 
1.1 

8:20 
5.0 

14:56 
0.0 

21:08 
4.5 

s 

7 

8:32 
LI 

9:17 
4.8 

15:48 
0.4 

21:50 
4.7 

A 

H 

7 

2:88 
0.9 

8:!?8 
4.8 

14:47 
0.4 

20:60 
4.8 

F 

8 

8:15 
1.2 

8:68 
4.9 

15:37 
0.1 

21:43 
4.5 

A 

M 

8 

4K)3 
LI 

9:60 
4.7 

16:20 
0.6 

22:22 
4.8 

]M 

8 

3:05 
0.8 

8:65 

4.8 

1.5:16 
0.5 

21:18 
4.9 

8 

9 

8:53 
1.3 

9:37 
4.8 

'  16:16 
0.3 

22:20 
4.5 

E 

Tu 

9 

4:85 
LI 

1030 
4.6 

16:48 
0.7 

22:57 

4.8 

E 

Tu 

9 

3:33 
0.8 

9:27 
4.8 

15:42 
0.6 

21:48 
5.0 

Si  10 

4:32 
1.4 

10:13 
4.6 

16:54 
0.5 

22:55 
4.5 

W 

10 

5:10 
LI 

11:00 
4.5 

17:18 
0.9 

23:32 
4.8 

W 

10 

4:08 
0.7 

9:58 

4.8 

16:08 
0.7 

22:18 
4.9 

A 

M   11 

5:12 
1.5 

10:60 
4.4 

17:32 
0.7 

23:34 
4.5 

ThUl 

6:52 
LI 

11:40 
4.4 

17:50 
LI 

•    •    • 

Th 

11 

4:37 
0.7 

10:35 
4.7 

16:86 
0.9 

22:53 
4.9 

Tujl2 

5:56 
1.5 

11:30 
4.3 

18:10 
0.9 

F.12 

1 

0:10 
4.7 

6:42 
LI 

12:25 
4.3 

18:32 
L2 

F 

12 

6:17 
0.7 

11:13 
4.6 

17:08 
LI 

23:33 
4.8 

£ 

W  j  13 

0:14 
4.5 

6:43 
1.4 

12:13 
4.2 

18:52 
1.1 

C 

S 

13 

0:66 
4.6 

7:39 
LO 

18:18 
4.2 

1938 
L4 

8 

13 

6:05 
0.8 

11:57 
4.4 

17:48 
L3 

.    .    . 

c 

Th'l4 

0:68 
4.5 

7:37 
•1.3 

13:08 
4.1 

19:34 
1.2 

» 

14 

1:50 
4.6 

8:42 
0.9 

14:28 
4.0 

20:28 
L5 

<L 

S 

14 

0:17 
4.7 

7:00 
0.9 

12:51 
4.2 

18:42 
L5 

F   15 

1:46 
4.6 

8:30 
1.2 

14:00 
4.0 

20:25 
1.3 

M'i5 

2:50 
4.6 

9:43 
0.7 

15-.d4 
4.0 

21:41 
L4 

M 

15 

1:10 
4.5 

8K)5 
0.9 

13:56 
4.1 

19:56  [ 
L6 

S    16 

2:38 
4.6 

936 
LO 

15:04 
4,0 

21:18 
1.3 

s 

Tu 

16 

8:55 
4.7 

10:44 
0.6 

16:48 
4.2 

22:65 
1.2 

s 

Tu 

16 

2:15 
4.4 

9:12 
0.8 

15:08 
4.1 

2132 
L5 

S    17 

3:33 
4.6 

10:22 
0.7 

16:12 
4.1 

22:19 
1.2 

W 

17 

5:02 
4.9 

11:42 
0.1 

17:53 
4.5 

23:59 
0.9 

W 

17 

837 
4.5 

10:18 
0.6 

16:24 
4.3 

22:88 
L2 

M   18 

4:32 
4.8 

11:15 
0.8 

17:17 
4.3 

28:20 
1.0 

Th'lS 

6:02 
5.2 

12:35 
—0.2 

18:49 
5.0 

Th 

18 

4:38 
4.7 

11:17 
0.3 

17:30 
4.6 

23:43 
0.8 

Tu 

19 

5:30 
6.1 

12:06 
0.0 

18:16 
4.6 

Fil9 

1 

0:65 
0.6 

6:59 
6.5 

13:25 
—0.5 

19:40 
6.8 

F 

19 

5:43 
5.0 

12:12 
0.0 

18:27 
6.1 

s 

1 

W 

20 

0:15 
0.8 

6:25 
5.3 

12:58 
-0.3 

19:10 
4.9 

? 

B 

20 

1:46 
0.2 

7:51 
5.7 

14:16 
-0.6 

20:28 
5.6 

8  '20 

1 

0:38 
0.4 

6:40 
5.4 

13:08 
-0.3 

19:17 
6.6  ! 

• 

Th 

21 

1:10 
0.7 

7:12 
6.6 

13:46 
-0.5 

20:00 
6.2 

is 

21 

2:37 
0.0 

8:40 
5.9 

15:04 
-0.7 

21:13 

5.8 

p 

• 

S 

21 

138 
0.0 

7:33 
5.7 

13:51 
—0.5 

20:02 

5.8 

F 

22 

2:00 
0.5 

8K)7 
6.7 

14:36 
-0.6 

20:48 
5.4 

E    M   22 

3:28 
-0.1 

9:28 

5.H 

16:53 
-0.6 

21:59 
5.8 

E 

M 

22 

2:18 
-0.3 

830 

5.8 

14:38 
-0.6 

20:47  1 
6.0 

p 

S    23 

2:51 
0.4 

8:55 
5.7 

16:25 
-0.6 

21:35 
5.5 

Tu  23 

1 

4:18 
-0.1 

10:15 

6.7 

16:40 
-0.3 

22:45 
5.8 

Tu 

23 

8:06 
—0.4 

9:08 
5.8 

16:25. 
—0.4 

21:82 
6.0 

S    24 

3:45 
0.4 

9:45 
5.7 

16:15 
—0.5 

22:23 
5.5 

VV 

24 

5:12 
0.0 

11:04 
6.4 

17:31 
0.1 

23:32 
5.6 

W|24 

3:55 
-0.4 

9:55 
5.7 

16:18 
—0.1 

22:15 
5.8 

M   25 

4:40 
0.4 

10:34 
5.5 

17:06 
—0.3 

23:12 
5.5 

Th 

25 

6:08 
0.2 

11:55 
6.0 

18:27 
0.5 

Th 

25 

4:45 
-0.3 

10:43 
6.4 

17:03 
0.3 

28:02 
5.5 

£ 

Tu 

26 

5:37 
0.5 

11:24 
5.2 

17:58 
0.0 

D 

F   26 

032 
6.2 

7:09 
0.4 

12:50 
4.6 

19:28 
0.9 

F 

26 

5:40 
0.0 

11:32 
6.0 

17:58 
0.7 

23:48 
5.1 

W 

27 

0K)2 
5.3 

6:88 
0.6 

12:17 
4.9 

18:56 
0.4 

8    27 

1:15 
4,8 

8:12 
0.6 

13:56 
4.1 

20:37 
L2 

8 

27 

6:38 
0.3 

1237 
4.5 

19:08 
LI 

.    .    . 

D 

Th 

28 

0:54 
6.1 

7:40 
0.7 

13:15 
4.5 

19:51 
0.6 

S 

28 

2:16 
4.4 

9:18 
0.7 

15:17 
8.8 

21:60 
L8 

^ 

S 

28 

0:42 
4.7 

7:43 
0.5 

13:32 
4.1 

20:17 
1.3 

F 

29 

1:50 
4.8 

8:43 
0.7 

14:22 
4.2 

21:00 
0.9 

M 

29 

1:42 
4.3 

8:60 
0.7 

14:50 
3.8 

21:34 
L4 

S 

30 

2:50 
4.6 

9:46 
0.6 

15:40 
3.9 

22:05 
1.1 

Tu  30 

2:51 
4.1 

9:55 
,0.8 

16:17 
8.7 

22:42  ; 
L4 

S 

31 

3:52 
4.5 

10:47 
0.6 

17:02 
3.9 

23:10 
1.1 

W   31 

4K»      10:54      1734      23:40  ! 

4.0      0.7      3.9      La; 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
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APRIL. 

MAY. 

JUNE. 

Time  and  Height  of  Hig 
Low  Water. 

d|Day 

of- 
Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

B  JDayof- 

:«  w.  Mo. 

'h  and 

a 

w. 

W. 

Mo. 

Th 

1 

5:10 
4.1 

11:46 
0.7 

18:10 
4.1 

.     .     . 

~ 

s 

1 

5:30 
4.1 

11:48 
0.7 

17:66 
4.5 

Tu 

1 

0:12 
0.6 

«:12 
4.3 

12:17 
0.9 

18:20 
5.0 

F 

2 

0:25 
1.1 

6K)5 
4.3 

12:80 
0.6 

18:47 
4.4 

E 

s 

2 

0:-23 

o.« 

6:14 
4.3 

12:25 
0.7 

18:30 
4.7 

W 

2 

0:48 
0.3 

6:53 
4.5 

12:52 
0.9 

19«) 
6.2 

A 

S 

3 

IKM 
0.9 

6:48 
4.5 

13:08 
0.6 

19:17 
4.6 

M 

3 

0:56 
0.6 

6:32 
4.5 

13:00 
0.7 

19:08 
4.9 

0 

Th 

3 

1:28 
0.0 

7:35 
4.6 

18:28 
0.9 

19:40 
6.3 

s 

4 

1:35 
0.8 

7:26 
4.6 

13:41 
0.5 

19:46 
4.8 

Tu 

4 

1:26 
0.4 

7:28 
4.6 

13:30 
0.7 

19:37 
6.1 

F 

4 

2:08 

8:16 
4.8 

14:05 
0.9 

20:20 
5.3 

E 

0/ 

M 

5 

2:03 
0.6 

7:57 
4.7 

14:09 
0.5 

20:15 
4.9 

0 

Wl    5 

j 

2:00 
0.2 

8:02 
4.7 

1-1:00 
0.7 

20:10 
5.2 

S 

5 

2:50 
—0.1 

9:00 
4.9 

14:46 
0.9 

21:03 
.V3 

Tu 

6 

2:32 
0.5 

8:28 

4.8 

14:87 
0.6 

20:48 
5.0 

Th|    6 

2:33 
0.1 

8:38 
4.8 

14:30 
0.8 

20:45 
6.2 

s 

§ 

6 

8:37 
-0.1 

9:44 
4.9 

15:83 
1.0 

21:46 
5.1 

W 

7 

?:02 
0.4 

9:02 
4.8 

15:03 
0.7 

21:13 
6.1 

F 

7 

3:12 
0.1 

9:17 

4.8 

15:08 
0.9 

21:22 
5.2 

M 

7 

4:-23 
0.0 

10:32 
4.9 

16:28 
1.2 

22:33 
5.0 

Th 

8 

3:34 
0.3 

9:85 

4.8 

15:81 
0.8 

21:47 
6.1 

S 

8 

3:62 
0.1 

9:56 
4.8 

16:43 
1.0 

22:00 
6.0 

Tu 

8 

6:15 
0.2 

11:18 

4.8 

17:30 
1.8 

23:23 
4.7 

F 

9 

4:10 
0.4 

10:12 
4.8 

16:02 
0.9 

22:23 
5.0 

d 

§ 

9 

4:85 
0.3 

10:40 
4.7 

16:25 
1.2 

22:46 

4.8 

W 

9 

*     6:10 
0.4 

12:15 
4.7 

18:40 
1.8 

S 

10 

4:63 
O.f. 

10:53 
4.6 

16:37 
1.1 

22m 

4.8 

M    10 

5:25 
0.4 

11:30 
4.6 

17:21 
1.4 

23:32 
4.6 

C 

Th 

10 

0:18 
4.5 

7:10 
0.5 

13:18 
4.6 

19:50 
1.2 

S 

11 

5:39 
0.6 

11:40 
4.5 

17:25 
1.3 

23:48 
4.6 

Tu  11 

6:23 
0.6 

12:25 
4.5 

18:34 
1.5 

F 

11 

1:19 
4.4 

8:10 
0.6 

14:13 
4.7 

20:57 
1.0 

s,M 

12 

6:85 
0.8 

12:34 
4.3 

18:26 
1.5 

.     .     . 

C 

W   12 

0:28 
4.4 

7:-26 
0.7 

18:26 
4.4 

19:57 
1.6 

E 
P 

S 

12 

2:28 
4.3 

9K)8 
0.6 

15:13 
4.8 

21:56 

0.8 

"■ 

Tu 

13 

0:43 
4.5 

7:40 
0.9 

13:38 
4.2 

19:51 
1.6 

Th  13 

1:33 
4.8 

8:30 
0.7 

14:84 
4.3 

21:12 
1.3 

s 

13 

3:37 
4.3 

10:05 
0.6 

16:12 
4.9 

•22  51 

0.5 

W 

14 

1:48 
4.3 

8:49 
0.8 

14:50 
4.2 

21:17 
1.5 

F 

14 

2:45 
4.2 

9:33 
0.6 

15:39 
4.6 

22:15 
0.9 

M 

14 

4:44 
4.4 

IIKX) 
0.6 

17:05 
5.0 

23:43 
0.2 

Th 

15 

3:03 
4.3 

9:53 
0.6 

16K)2 
4.4 

22.-28 
1.1 

S 

15 

3:57 
4.3 

10::^ 
0.5 

16:38 
4.9 

23:10 
0.5 

Tu!  15 

1      ; 

5:46 
4.6 

11:55 
0.6 

17:58 
5.2 

F 

16 

4:17 
4.5 

10:53 
0.4 

17:a5 
4.8 

28:27 
0.6 

E 
P 

S 

16 

5:05 
4.5 

11:22 
0.3 

17:82 
5.2 

.wjie 

0:30 
0.0 

6:40 
4.6 

12:46 
0.6 

18:46 

5.4  1 

S 

17 

5:23 
4.8 

11:47 
0.1 

17:58 
5.2 

M    17 

0:00 
0.1 

6:02 

4.8 

12:12 
0.3 

18:22 
5.5 

• 

Th 

17 

1:18 
-0.2 

7:30 
4.7 

13:a'i 
0.7 

19:32  ' 
5.4 

p 

E 

* 

18 

0:18 
0.2 

6:20 
5.2 

12:37 
-0.1 

18:49 
6.5 

Tu  18 

0:47 

6:53 
5.1 

13:02 
0.2 

19:08 
5.7 

N 

F 

18 

2:05 
-0.3 

8:18 
4.8 

14.22 
0.8 

20:17 
5.4 

M 

19 

1:07 
-0.2 

7:12 
5.4 

13:25 
—0.2 

19:36 

6.8 

• 

W    19 

7:43 
5. 2 

13:48 
U.2 

19:63 
6.7 

S 

19 

2:52 
—0.3 

9:02 

4.8 

15:07 
1.0 

21:t«0 
5.2 

•  Tu 

20 

1 :55 
—0.5 

8:00 
5.6 

14:10 
-0.2 

20:18 
5.9 

Th  20 

1 

2:21 
-0.5 

8:29 

:..2 

14:34 
0.4 

20:37 
5.7 

s 

20 

3:38 
—0.2 

9:46 
4.7 

15:57 
1.1 

21:44  i 
5.0 

iw 

21 

2:12 
—0.0 

8:47 
5.6 

14:57 
-0.1 

21:03 
5.9 

f!21 

8:as 
—0..') 

9:15 
•xl 

1.5:22 
0.6 

21:22 
5.5 

:M  21 

1 

4:25 
0.0 

10::» 
4.6 

16:50 
1.3 

22:27 

4.S 

Th 

22 

3:30 
—0.5 

9:34 
5.5 

15:45 
0.2 

21:17 
5.7 

N 

S    22 

3:> 
—0.3 

10:03 
5.0 

16:l:{ 
0.  \) 

2-2:06 
5.2 

Tu  22 

5:13 
0.3 

11:15 
4.5 

17:45 
1.4 

23:10 

4.5, 

F 

1 

23 

4:19 
—0.4 

10:22 
5.2 

ir.:3.'> 
0.6 

22:32 
5.4 

S    23 

4:52 
— (».  1 

•  10:51 
4.7 

17:10 
1.2 

22:51 
4.9 

W   23 

1 

6:03 
0.5 

12:01 
4.4 

18:42 
1.5 

23:50  ' 
4.2 

s 

24 

5:12 
-0.1 

11:12 
4.9 

17:33 
1.0 

23:18 
5.0 

M    24 

5:42 
0.2 

1 1 :  12 
4.5 

is:ir> 

23:39 
4.5 

Th  24 

0.8 

12:46 
4.4 

19:36 
1.6 

N     S 

25 

6:08 
O.J 

12:04 
4.0 

lH::i8 
1.3 

Tu  25 

6:.is 
0.5 

12:3<5 
4.3 

19:24 
1.5 

A    F    25 

0:45 
4.0 

7:41 
0.9 

13:35 
4.3 

20-2?i 
1.  1 

|M 

26 

0:10 
4.6 

7:10 
O.Ti 

13:05 
4.2 

19:54 
1.5 

1) 

W   26 

031 
4.2 

7;;7 

0.7 

13::i2 
4.1 

20:30 
1.5 

E    S  i  26 

1:.37 
3.9 

8:28 
1.1 

14:23 
4.4 

21:10 

i.a 

^   Tu 

27 

1:05 
4.2 

8:15 
0.7 

14:13 
3. 1» 

21:08 
1.5 

Th  27 

1 ::',() 
4.0 

,s:i:^ 
o.s 

14::V2 

4.1 

21:28 
1.4 

1  S    27 

2:35 
3.9 

9:13 
1.2 

15:12 
4.4 

22:aj 
1.1 

i^^' 

28 

2:12 
4.0 

9:17 
U..S 

15:27 

2-J:12 
1.4 

A     F    28 

2::« 

y:2:. 

15:J5 
4.  I 

22:17 
1.3 

M   28 

3:*i 
3.9 

1.2 

16.-00 
4.5 

22:45 

0..S, 

Th 

29 

3:26 
X9 

10:15 
0.8 

l»i.28 
4.0 

1.2 

K    S    29 

3:40 

10:13 
0.9 

10:13 
1.3 

22:58 
1.1 

Tm  29 

4::W 
4.0 

10:45 
1.2 

16:50 
4.7 

23:31  ' 
O.n 

a'k 

30 

4:S3 
3.9 

ii:or» 

0.8 

17:16 
4.2 

1.0 

'  S    30 

4:^7 

•4.0 

10:.-^^ 
l.U 

ir.:s 
1.  ". 

23::i5 
0.8 

VV  30 

5;2*.> 
4.1 

11:33 
1.1 

17:40 
4.9 

M 

31 

-l.l 

1 1 :37 
0.1> 

17.40 
4.7 

. 

i 

The  tides  are  placed  in  tlio  order  oi  oe<Mirreiue.  with  their  tiinev  on  llic  fir^^t  line  and  hei^rhts  on  the  seeoiid  line  of  each  day. 
a  cfunpari.son  of  eon«eeniive  heiuhls  will  indicate  whether  it  is  hiirh  or  low  water.  The  height.-*,  in  lect  and  tenths,  are  re<'koned 
iroiii  Mean  Low  Water  Springs,  wliich  i-- approximately  the  datnni  of  sonndinif.**  on  the  .Vdininilty  chart«<  for  this  roKion,  and 
which  is  2.0  feel  below  ninan  M'a  h'vel.  To  find  the  depth  of  water,  add  the  tabular  hei^'ht  t<»  the  M>iindinjr»*  given  on  the  chart. 
nnlos  ft  minu.s  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  us  d  is  Intercolonial  Standard,  60th  meridian,  W.;0»'  is  midnight.  12><  is  noon;  all  hours  less  than  12  are  In  theforen<x>n 
'a.  m.).  all  grcjiter  nre  in  the  af  term  M>n  tp.  m.)  and  when  diminished  by  12  give  the  times  after  ikjou;  forin.»^tance.  15:47  is  3:47  p.  m. 

9,  new  moon:  J).  1st  (piar.;  Q,  f'»n  moon;  (J  ,  3d  quar.;  E,  moon  on  the  equator:  N.  .S.  moon  farthest  north  or  south  of  the 
equator;  \,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Heightof  High  and 
Low  Water. 

W.  Mo. 

1 

W. 

Mo. 

W. 

Mo. 

Th 

1 

0:15 
0.2 

6:21 
4.4 

12:18 
1.0 

18:28 
5.1 

O 

H 

1 

1:28 
—0.3 

7:37 
6.0 

13:86 
0.6 

19:43 
6.5 

p 

W 

1 

2:35 
-0.6 

8:47 
6.8 

16.00 
-0.1 

21:02 
6.8 

F 

2 

1:01 
0.0 

7:10 
4.6 

13K>4 
0.9 

19:15 
6.3 

M 

2 

2:12 
-0.6 

8:24 
5.8 

14:26 
0.5 

20:32 
5.6 

E 

Th 

2 

8:23 
—0.6 

9:32 
5.9 

16:60 
—0.2 

21:50 
6.7 

§ 

S 

3 

1:46 
—0.2 

7:57 
4.8 

13:50 
0.9 

20K)2 
6.4 

Tu 

3 

8:00 
-0.5 

9:10 
5.4 

15:18 
0.4 

21r20 
5.6 

F 

3 

4:10 
-0.6 

10:18 
6.8 

16:41 
-0.1 

22:38 
5.6 

s 

4 

2:32 
-0.8 

8:43 
6.0 

14:36 
0.8 

20:47 
6.4 

P 

W 

4 

3:48 
—0.4 

9:67 
5.6 

16:12 
0.3 

22:08 
6.5 

S 

4 

5:00 
0.0 

11:05 
6.6 

17:87 
0.1 

23:29 
6.1 

M 

5 

8:20 
-0.8 

9:30 
5.1 

16:29 
0.8 

21:35 
6.3 

E 

Th 

5 

4:87 
-0.3 

10:40 
5.5 

17:07 
0.4 

22:68 
6.3 

s 

6 

6:66 
0.4 

11:63 
6.3 

18:85 
0.3 

.    .     . 

1 

Tu 

6 

4:08 
-0.2 

10:17 
5.1 

16:26 
0.9 

22:23 
5.2 

F 

6 

6:28 
0.0 

11:S8 
6.4 

18:04 
0.5 

23:49 
6.0 

c 

M 

6 

058 
4.7 

6:56 
0.8 

12:46 
4.9 

19:40 
0.6 

!p 

W 

7 

6:00 
0.0 

11:07 
6.1 

17:25 
0.9 

22:13 
6.0 

S 

7 

6:23 
0.3 

12:23 
5.2 

19K)3 
0.6 

Tu 

7 

1:26 
4.3 

8:06 
1.1 

13:45 
4.6 

20:47 
0.6 

Th 

8 

5:63 
0.2 

11:58 
5.1 

18:28 
0.9 

.     .     . 

a 

s 

8 

0:44 
4.7 

7:20 
0.6 

13:17 
6.0 

20:07 
0.6 

N 

W 

8 

2:42 
4.0 

9:20 
1.3 

14:52 
4.3 

21:53 
0.6 

E 

f;  9 

0:06 

4.7 

6i49 
0.4 

12:51 
5.0 

19:32 
0.9 

M 

9 

1:45 
4.3 

8:23 
0.9 

14:15 
4.7 

21:10 
0.6 

Th 

9 

4:09 
3.8 

10:32 
L2 

16:03 
4.2 

22:65 
0.6 

C 

s  lio 

1:04 
4.5 

7:47 
0.6 

13:47 
4.9 

20:33 
0.9 

Tu 

10 

2:58 
4.0 

9:30 
1.1 

15:17 
4.6 

22:13 
0.6 

F 

10 

5:26 
4.0 

11:35 
1.1 

17:09 
4.3 

23:49 
0.5 

S    11 

2:08 
4.3 

8:46 
0.7 

14:45 

4.8 

21:45 
0.7 

W 

11 

4:19 
3.9 

10:37 
1.1 

16:20 
4.5 

28:12 
0.5 

S 

11 

6:22 
4.2 

12:28 
1.0 

18K)7 
4.6 

.    .    . 

M   12 

3:17 
4.1 

9:45 
0.9 

15:42 
4.8 

22:32 
0.5 

N 

Th 

12 

6:85 
4.0 

11:40 
1.1 

17-22 
4.6 

S 

12 

0:38 
0.4 

7:04 
4.4 

13:18 
0.9 

18:55 
4.7 

Tu  13 

4:29 
4.1 

10:46 
0.9 

16:40 

4.8 

23:26 
0.4 

F 

13 

0:06 
0.3 

6:34 
4.1 

12:36 
1.0 

18:17 
4.8 

M 

13 

1:20 
0.3 

7:37 
4.5 

13:52 
0.8 

19:36 
4.8 

W  14 

5:37 
4.2 

11:45 
0.9 

17:36 
4.9 

S 

14 

0:55 
0.2 

7:20 
4.3 

13:26 
1.0 

19:07 

4.8 

• 

Tu 

14 

1:58 
0.3 

8:07 
4.7 

14:22 
0.8 

20:10 

4.8 

i  |Th;i5 

0:18 
0.2 

6:36 
4.3 

12:38 
0.9 

18:30 
5.0 

• 

s 

15 

1:38 
0.1 

8:00 
4.5 

14:10 
0.9 

19:50 
4.9 

W   15 

2:30 
0.4 

8:34 
4.8 

14:50 
0.7 

20:42 

4.8 

N 

F    16 

1:07 
0.0 

7:27 
4.4 

13:30 
0.9 

19:17 
5.1 

M 

16 

2:20 
0.1 

8:33 
4.6 

14:46 
1.0 

20:28 
4.9 

E 
A 

Th 

16 

3:00 
0.6 

9:02 
4.9 

15:20 
0.7 

21:13 
4.7 

• 

S    17 

1:52 
—0.1 

8:11 
4.5 

14:18 
l.O 

20:02 
5.1 

Tu 

17 

2:58 
0.2 

9:06 
4.7 

15:20 
1.0 

21:03 

4.8 

F 

17 

3:28 
0.6 

9:30 
4.9 

15:52 
0.7 

21:45 
4.7  ; 

S    18 

2:.37 
-0.1 

8:52 
4.6 

15:00 
1.1 

20:45 
5.0 

,w 

18 

3:34 
0.3 

9:37 
4.7 

15:62 
1.0 

21:37 
4.7 

i'^ 

18 

.8:53 
0.8 

10:00 
4.9 

16:20 
0.7 

22:20  1 
4.6 

1       M   19 

3:20 
0.0 

9:30 
4.6 

15:42 
1.2 

21:24 
4.9 

A 
E 

Th 

19 

4:07 
0.5 

10:08 

4.8 

10:26 
1.0 

22:13 
4.6 

S 

19 

4:17 
1.0 

IQ'M 
4.8 

16:58 
0.7 

22:56 
4.5 

Tu  20 

4:02 
0.2 

10:06 
4.6 

16:24 
1.2 

22:03 
4.7 

F 

20 

4:36 
0.7 

10:41 

4.8 

17:00 
1.0 

22:49 
4.5 

M 

20 

4:47 
1.1 

11:11 
4.7 

17:43 
0.8 

23:38 
4.4 

^    W  21 

4:42 
0.4 

10:43 
4.6 

17:07 
1.3 

22:42 
4.5 

s  '21 

5:07 
0.9 

11:15 
4.7 

17:39 
1.1 

23:27 
4.4 

ITu  21 

5:25 
1.3 

11:55 
4.6 

18:36 
0.9 

Th  22 

5:21 
O.G 

11:21 
4.6 

17:50 
1.3 

23:20 
4.4 

» 

22 

5:37 
1.1 

11:53 
4.7 

18:26 
1.1 

^    W  22 

1 

0:30 
4.2 

6:17 
L5 

12:45 
4.4 

19:38 
1.0 

:a    F    23 

6:02 
0.9 

12:00 
4.6 

18:35 
1.3 

:i^'M 

23 

0:08 
4.2 

6:14 
1.3 

1J:3'J 
4.(; 

19:38 
1.1 

«|Th;23 

1:30 
4.1 

7:27 
1.7 

13:45 
4.4 

20:44 
0.9 

'      1  S  '  24 

0:03 
4.2 

6:40 
1.1 

12:42 
4.5 

19:2:i 
1.:J 

Tu  24 

0:59 
4.1 

7:00 
1.5 

13:23 
4.5 

20:20 
1.0 

F    24 

1 

2:39 
4.1 

8:53 
1.6 

14:55 
4.4 

21:50 
0.7 

D  '  S    25 

0:49 
4.1 

7:2-2 

i.;i 

13:27 
4.5 

20:13 
1.3 

w'20 

1 

1:.58 
4.0 

8:01 
1.6 

14:23 
4.4 

21:19 
0.9 

!  S  !  25 

8:53 
4.2 

10:10 
1.3 

16:07 
4.6 

22:48 
0.4 

M   26 

1:40 
4.0 

8:07 
1.4 

14:15 
4.5 

21:06 
1.0 

Th!26 

3-07 
4.0 

9:15 
1.5 

15:27 
4.5 

22:19 
0.6 

S    26 

5:00 
4.5 

11:15 
0.9 

17:14 
4.9 

23:43 
0.1 

Tu  27 

2:10 
3.9 

1.4 

l.''):08 
4.5 

22:00 
0.8 

s    F'27 

j 

4:19 
4.1 

10:27 
1.3 

16:33 
4.7 

23:15 
0.3 

;  M '  27 

:       1 

5:57 
6.0 

12:10 
0.4 

18:13 
5.2 

W   28 

3:45 
8.9 

9:53 
1.4 

16:07 
4.7 

22:53 
0.5 

i  S  '  28 

5:25 
4.4 

11:33 
1.0 

17:35 
5.0 

1  Tu  28 

1       i 

0:35- 
-0.2 

6:48 
5.4 

13:00 
0.0 

19:a5 
5. 5 

'      Th  29 

4..W 
4.1 

10:56 
1.2 

17:01 
4.9 

23:45 
0.2 

i  S 

29 

0:09 
0.0 

6:22 

4.8 

12:30 
0.6 

18:33 
6.3 

irW   29 
K 

Th  30 

1:22 
-0.4 

7:35 

5.8 

13:50 
—0.3 

19:.''.5 

5. 8 

s    F    30 

5:51 
4.3 

11:51 
1.0 

17:59 
5.1 

|m 

30 

1:00 
—0.3 

7:14 
5.2 

13:20 
0.3 

19:2.3 
5.6 

2:10 
-0.5 

8:20 
6.0 

14:38 
-0.5 

20:42  i 
6.8 

S    31 

0:31'. 
-0.1 

6:46 
4.3 

12:45 

0.8 

18:5:i 
5.3 

0  Tu'  31 

1:47 
—0.5 

.H:02 
5.6 

14:10 
0.0 

20:15 

5..H 

, 

The  tici 
a  compari*^ 
from  Meai 
which  is  2. 
nil  loss  a  m 

The  tin 
(a.m.).  all 

,  oquator;  A 

OH  are  placed  in  the  order  of  occurrence,  \vi 
on  of  consecutive  heights  will  imlicale  who 
1  Low  Water  Springs,  which  is  approximat 
6  feet  below  mean  s<'a  level.    To  find  lhed«. 
Inus  (— )  sign  is  before  the  height,  in  which 
oe  used  is  Intercolonial  Standard.  t',Oth  Merid 
greater  are  in  the  afternoon  (p.  ni. )  and  whe 
r  moi^n:  }),  1st  quar.;  C  f'dl  moon;  (£,  3d  < 
,  P,  nnx)n  in  apogee  or  perigee. 

tn  their  times  on  the  first  line  and  heights  t 
her  it  is  high  or  low  water.    The  heights,  in 
ely  the  datum  of  soundings  r>n  the  Admim 
pth  <»f  water,  add  the  tabular  height  to  the 
case  stibiract  it. 

ian.  W.;  0^"  is  midnight.  12*'isn(xm;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
juar.;  E,  m(X)n  on  the  equator;  N,  S,  motm 

>n  the  second  line  of  eacli  day; 
feet  and  tenths,  are  reckoned 
Ity  Charts  f«»r  this  regimi.  and 
sounding-  given  on  the  chart,  1 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

60 


HALIFAX  (Navy- Yard),  NOVA  SCOTIA,  1909. 


OCTOBER. 


Day of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


F 

S 

M 

N  Tu 

(C  W 

Th 

F 

;  8 


si  10 

M  11 

Tu  12 

E  W;13 

A  I 

•  Th  14 

!     I      ' 
F    15 

S 

M 
Tu 

s  IW 
Th 
D  F 
S 
S 
M 
Tu 

W 

I 

piTh 
O 
F 


2:57 
-0.4 

3:44 
—0.2 

4:34 
0.2 

6:28 
0.6 

om 

4.8 

1:03 
4.3 

2:18 
4.0 

3:42 

3.8 

4:55 
4.0 

5:48 
4.2 

0:12 
0.6 

0:52 
0.5 

1:28 
0.5 

1:58 
0.6 

2:25 
0.7 


4:55 
1.4 

0:09 
4.4 

1:08 
4.2 

2:17 
4.2 


9:06 
6.0 

9:50 
5.9 

10:36 
5.7 

11:25 
5.3 

6:32 
1.0 

7:46 
1.3 

9:04 
1.4 

10:18 
1.3 

11:18 
1.2 

12:08 
1.0 

6:90 
4.4 

7K)3 
4.6 

7:33 

4.8 

8.-01 
4.9 

8:28 
5.0 


2:50 
0.8 

8:58 
6.0 

3:14 
0.9 

9:30 
6.0 

3:40 
1.0 

10:03 
4.9 

4:13 
1.2 

10:40 
4.8 

11:24 
4.6 

6:52 
1.5 

7:12 

1.7 

8:41 
1.6 


15:27 
—0.5 

16:17 
—0.4 

17:10 
—0.2 

18:07 
0.1 

12:15 
4.9 

13:13 
4.5 

14:22 
4.2 

15:38 
4.0 

16:50 
4.1 

17:48 
4.3 

12:50 
0.8 

13:23 
0.7 

13:53 
0.6 

14:21 
0.5 

14:50 
0.4 

16:20 
0.4 

15:M 
0.4 

16:32 
0.5 

17:15 
0.6 

18:07 
0.8 

12:15 
4.4 

13:15 
4.3 

14:27 
4.3 


21:30 

5.8 

22:18 
5.5 

23:08 
5.2 


19:10 
0.4 

20:18 
0.6 

21:25 
0.7 

22:28 
0.7 

23:23 
0.6 


18:37 
4.4 

19:14 
4.6 

19:48 
4.6 

20:18 
4.7 

20:49 
4.7 

21:20 
4.7 

21:57 
4.7 

22:35 
4.6 

23:19 
4.5 


19:08 
0.9 

20:16 
0.9 

21:22 
0.7 


3:28 
4.3 

9:56 
1.2 

15:42 
4.4 

22:22 
0.5 

4:32 
4.7 

10:58 
0.8 

16:52 
4.7 

23:16 
0.3 

5:30 
6.1 

ll:.^ 
0.3 

17:52 
5.0 

0:07 
0.0 

6:20 
6.5 

12:40 
—0.1 

18:45 
5.4 

0:57 
—0.1 

7:08 
6.8 

13:28 
—0.6 

19:36 
5.6 

1:44 
—0.2 

7:64 
6.0 

14:16 
-0.7 

20:24 
6.7 

2:31 
—0.1 

8:38 
6.0 

15:04 
-0.7 

21:11 
5.6 

3:18 
0.1 

9:24 
6.9 

15:.')4 
-0.6 

21:59 
6.4 

Day of— 


?■: 

v>. 

MO. 

|m 

1 

N  Tu 

1 

2 

w 

3 

C 

Th 

4 

F 

6 

S 

6 

S 

7 

M 

8 

A 

E 

Tu 
W 

9 
10 

Th 

11 

• 

F 

12 

S 

13 

» 

14 

M 

15 

S 

Tu 

16 

W 

17 

Th 

18 

F 

19 

IJ 

S 

20 

S 

21 

:\i 

22 

E 

Tu 

23 

w 

24 

P 

Th 

25 

F 

26 

o 

S 

27 

s 

28 

N 

M 

29 

Tu 

30 

NOVEMBER. 

^h  and 

Time  and  Height  of  Hii 
Low  VVater. 

8 

4:09 
0.4 

10:10 
5.6 

16:47 
—0.3 

22:49 
5.1 

6:a5 
0.8 

10:57 
5.2 

17:42 
0.0 

23:42 
4.7 

6:10 
1.2 

11:48 

4.8 

18:43 
0.3 

0:42 
4.4 

7:26 

1.4 

12:44 
4.4 

19:48 
0.5 

d 

1:48 
4.1 

8:43 

1.4 

13:49 
4.1 

20:53 
0.7 

3:02 
4.0 

9:61 
1.3 

16K)3 
3.9 

21:52 
0.7 

E 

4:06 
4.0 

10:47 
1.2 

16:16 
3.9 

22:45 
0.7 

A 

4:59 
4.2 

11:85 
1.0 

17:17 
4.0 

'23:33 
0.7 

6:41 
4.4 

12:12 
0.8 

18:08 
4.2 

0:12 
0.7 

6:18 
4.6 

12:46 
0.6 

18:43 
4.4 

0:52 
0.8 

6:52 

4.8 

13:18 
0.4 

19:18 
4.5 

1:23 
0.8 

7:23 
5.0 

13:48 
0.3 

19:52 
4.6 

• 

1:60 
0.9 

7:56 
5.1 

14:22 
0.2 

20:25 
4.6 

2:18 
1.0 

8.-29 
6.1 

14:57 
0.1 

21 KX) 
4.7 

S 

2:47 
1.0 

9:05 
5.1 

16:34 
0.1 

21:40 
4.7 

3:18 
1.1 

9:41 
5.0 

16:13 
0.3 

22:21 
4.2 

8:58 
1.2 

10:21 

4.8 

16:58 
0.4 

28:a5 
4.6 

4:48 
1.4 

11:06 
4.6 

17:50 
0.6 

23:58 
4.5 

6:64 
1.6 

11:68 
4.5 

18:48 
0.7 

}) 

0:56 
4.4 

7:12 
1.6 

12:57 
4.3 

19:M 
0.8 

E 

1:57 
4.6 

8:30 
L4 

14:05 
4.2 

20:56 
0.7 

8K)2 
4.6 

9:40 
1.1 

15:17 
4.3 

21:53 
0.6 

4K)3 
4.8 

10:37 
0.7 

16:28 
4.5 

22:50 
0.5 

P 

5:00 
6.1 

11:80 
0.2 

17:30 
4.8 

23:42 
0.3 

6:52 
6.4 

12:20 
-0.1 

18:26 
6.0 

0:36 
0.2 

6:43 
6.3 

13:10 
—0.4 

19:18 
5.2 

c 

1:23 
0.2 

7:30 

6.8 

13:57 
-0.6 

20:07 
5.3 

N 

2:10 
0.3 

8:16 
6.8 

14:45 
-0.6 

20:.'>5 
5.2 

3:00 
0.5 

9:00 
6.7 

15:34 
—0.6 

21:43 
5.1 

3:50 
0.7 

9:47 
5.6 

16:25 
-0.3 

22:32 
5.0 

Day of— 
W.IMo. 


DECEMBER. 


Time  and  Height  »>f  High  and 
Low  Wat^T. 


w 

1 

Th 

2 

F 

3 

8 

4 

S 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

s 

12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

S 

18 

s 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

4:47 
1.0 

10:33 
5.1 

17:17 
0.0 

23:22 
4.7 

5:48 
1.2 

11:21 
4.8 

1S:13 
0.3 

0:15 
4.5 

6:r»7 
1.4 

12:13 
4.4 

19:13 
0.5 

1:10 
4.3 

8:04 
1.4 

13K)9 
4.1 

20:10 
0.7 

2:09 
4.2 

9:07 
1.3 

14:13 
3.9 

21:05 
0.8 

3:a5 
4.2 

10:04 
1.2 

15:20 
3.8 

21:58 
0.9 

3:67 
4.3 

10:47 
1.1 

16:23 
3.8 

22:44 

LO 

4:48 
4.4 

11:27 
0.9 

17:18 
3.9 

23:26 
1.1 

6:27 
4.6 

12:04 
0.7 

18K)3 
4.1 

0:10 
1.0 

6K)7 

4.8 

12:40 
0.4 

18:45 
4.2 

0:45 
1.1 

6:46 
5.0 

18:18 
0.2 

19:25 
4.4 

1:20 
1.1 

7:25 
5.1 

18:66 
0.0 

20K)4 
4.5 

1:66 
1.0 

8:05 
5.2 

14:85 
—0.1 

20:4.5 
4.7 

2:30 
1.0 

8:45 
6.2 

15:17 
-0.1 

21r26 

4.8 

3:10 
1.1 

9:26 
5.1 

16:00 
0.0 

22:10 
4.9 

8:59 
LI 

10:10 
6.0 

16:47 
0.2 

22:.55 

4.S 

4:54 
1.2 

10:56 
4.8 

17:37 
0.3 

23:4.S 

4.8 

6:57 
1.3 

11:47 
4.6 

18:32 
0.5 

0:38 
4.8 

7:06 
1.3 

12:43 
4.4 

19:28 
0.7 

1:35 
4.7 

8:14 
1.2 

13:45 
4.3 

20:28 
0.8 

2:34 

4.8 

9:17 
0.9 

14:54 
4.2 

2lr27 

0.8 

3:33 
4.8 

10:16 
0.6 

16:05 
4.8 

22:25 
0.8 

4:30 
4.9 

11:10 
0.3 

17:12 
4.4 

23:23 
0.7 

6:27 
5.1 

12:04 
0.0 

18:14 
4.5 

0:18 
0.7 

6:20 
6.3 

12:54 
-0.2 

19:08  ; 
4.7 

1:12 
0.6 

7:10 
5.5 

13:46 
—0.4 

19:57 
4.9 

2:02 
0.7 

7:57 
6.5 

14:32 
-0.6 

20:45  ' 

4.9  1 

2:60 
0.8 

8:43 
6.4 

15:19 
-0.4 

21:29  ' 
4.9 

3:38 
0.9 

9:28 
6.3 

16:06 
—0.2 

22:13 
4.9 

4:30 
1.0 

10:12 
6.1 

16:53 
0.0 

22:58 

4.8 

6:23 
1.1 

10:67 
4.8 

17:42 
0.3 

28:42 

4.7 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  con.secutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heiKhts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard.  60th  Meridian,  W.;0i>  Is  midnight.  12i>  is  noon;  all  hours  less  than  12 are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.).  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

%,  new  moon;  }),  1st  quar.;  0>  '"11  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


ST.  JOHN,  NKW  BRUNSWICK,  1909. 
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JANUARY. 

FEBRUARY. 

MARCH. 

!l 

S 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

c   Dayof- 
g    VV.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

1 

N 

Day of— 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

F 

1 

0:54 
1.7 

7:06 
22.3 

13:28 
1.5 

19:40 
2L7 

Mj     1 

2:35 
2.8 

8:44 
21.8 

15:10 
1.7 

21:24 

20.8 

M 

1 

1:08 
3.5 

7:20 
21.0 

13:46 
2.6 

20:03 

20.0     ; 

S 

2 

156 
1.9 

8:06 
22.5 

14:29 
LI 

20:20 
2L7 

N 

Tu    2 

3:34 
2.7 

9:40 
22.0 

16.05 
1.4 

22:18 
20.9 

Tu 

2 

2:15 
3.6 

8:24 
21.0 

14:48 
2.6 

21:05 
20.1  i 

s 

3 

2:54 
1.8 

9KM 

22.8 

15:26 
0.8 

21:40 
2L8 

W     3 

1 

4:27 
2.5 

10:32 
22.1 

16:,\5 
1.1 

23:09' 
21.1 

W 

3 

3:17 
•3.4 

9:22 
21.1 

16:45 
2.1 

22:00 
20.5 

M     4 

8:50 
1.7 

9:56 
23.0 

16:20 
0.4 

22:34 
21.8 

Th 

4 

5:14 
2.4 

11:18 
22.2 

17:40 
1.0 

23:52 
21.2 

Th 

4 

4:10 
3.0 

10:15 
2L4 

16:35 
L8 

22:48 
20.9 

Tu'    5 

1 

4:40 
1.7 

10:47 
23.0 

17:10 
0.2 

23:22 
21.8 

o 

F 

5 

6:00 
2.3 

12:04 
22.0 

18:20 
1.2 

F 

5 

4:58 
2.6 

11:00 
21.6 

17:20 
L6 

23:'29 
2L1 

N 

G 

W'    6 

5:28 
1.7 

11:35 
22.9 

17:57 
0.3 

S 

6 

0:30 
21.2 

6:36 
2.5 

12:40 
21.7 

18.58 
1.5 

-' 

8 

6 

5:86 
2.4 

11:45 
2L7 

17:56 
L6 

Th    7 

1 

0:08 
21.7 

6:14 
2.0 

12:18 
22:6 

18:40 
0.6 

s 

7 

l:a5 
21.1 

7:12 
2.8 

13:16 
21.4 

19:32 
1.8 

A 

$$ 

7 

0:05 
21.3 

6:12 
2.4 

12:17 
2L6 

18:30 
1.7 

If    8 

0:50 
21.4 

6:56 
2.4 

13:00 
22.1 

19:20 
LO 

A 

M 

8 

1:40 
21.0 

7:45 
3.0 

13:50 
21.0 

20:05 
2.2 

Mj    8 

1 

0:38 
21.4 

6:44 
2.4 

12:48 
21.4 

19:00 
1.9 

S      9 

1:30 
21.1 

7:35 
2.8 

13:40 
2L5 

19:58 
1.7 

E 

Tu 

9 

2:14 
21.0 

8:20 
3.1 

14:25 
20.8 

20:40 
2.6 

E 

Tu    9 

1:06 
21.5 

7:16 
2.4 

13:20 
21.4 

19:30 
2.1 

S    10 

2:10 
20.8 

8:14 
3.3 

14:20 
20.8 

20:38 
2.2 

W 

10 

2:50 
2L0 

9:00 
3.1 

15:05 
20.6 

21:20 
2.9 

W   10 

1:38 
21.6 

7:48 
2.4 

13:52 
21.4 

20:06 
2.4 

,  A  i  M  !  11 

2:48 
20.5 

8:54 
3.6 

15:00 
20.3 

21:18 

2.8 

Th 

11 

3:30 
20.9 

9:40 
3.2 

15:46 
20.4 

22:00 
3.3 

Th;ii 

1 

2:14 
2L6 

8:25 
2.4 

14:28 
21. 2 

20:40 
2.7 

Til  12 

3:30 
20.3 

9:38 
3.8 

15:42 
19.9 

22:00 
3.3 

F 

12 

4:10 
20.6 

10:28 
3.3 

16:34 
20  2 

22:47 
8.7 

F 

12 

2:50 
2L3 

9:02 
2.5 

15:12 
21.0 

21:23 
3.1 

K   W  13 

4:12 
20.2 

10:24 
4.0 

16:27 
19.7 

22:45 
3.7 

c 

S 

13 

5:00 
20.4 

11:18 
3.6 

17:26 
20.0 

23:40 
4.0 

s 

13 

3:32 
21.0 

9:50 
2.7 

15:56 
20.6 

22:10 
3.5 

(L 

Th 

14 

6:00 
20.1 

11:12 
4.0 

17:16 
19.5 

23:32 
3.9 

s 

14 
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19.7 

F 

8 

0:50 
2.7 

7:10 
20.0 
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8:33 
20.5 
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20.4 
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8:36 
20.5 

14:57 
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19.9 
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1:68 
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8:13 
20.2 
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20:35 
20.7 
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8:15 
2.8 
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15:41 
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2:57 
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9:10 
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15:35 
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10:02 
21.3 

16:20 
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20.9 
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9:59 
21.0 

16:20 
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20.5 
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3:48 
2.2 

9:58 
21.0 

16:14 
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22:18 
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10:40 
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16:58 
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23:02 
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21.5 
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2.0 
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20.8 
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21.5 

16:55 
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18:15 
1.1 
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11:60 
21.8 

18:03 
1.9 
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21.1 

6:15 
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12:18 
21.8 

18:88 
1.5 
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6:27 
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18:55 
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2.6 

16:44 
21.6 
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2.8 

17:45 
21.5 

1 

Th'  21           4:03 
1                 20.2 

10:10 
4.1 

16:32 
20.5 

22:48 
3.0 

!  Sl21 

5:43 
21.0 

11:57 
3.2 

18:07 
21.1 

Tu;21 

0:06 

1.8 

6:20 
22.0 

12:38 
1.9 

18:48 
2L7 

D 

F    22 

5:02 
20.1 

11:12 
4.2 

17:24 
20.4 

23:,^'^ 
3.0 

rsi  22 

0:31 
2.2 

6:45 
21.5 

13:02 
2.5 

19:12 
21.6 

1  W  22 

1:07 
1.8 

7:18 
22.4 

13:41 
1.3 

19:.tO 
22.1 

i 

S    23 

.    6:05 
20.2 

12:18 
4.0. 

18:30 
20.7 

E   Tu  23 

1:34 

1.8 

7:45 
22.3 

14:04 
1.5 

20:i:j 
22.4 

p!Th  23 

2:07 
1.5 

8:17 
•23.0 

14:42 
0.6 

20:.'iO 
22.0 

S    24  1         0:57 
1          2.0 

7:10 
20.9 

13:25 
3.2 

19:35 
21.5 

W   24 

2:32 
1.0 

23.3 

16:03 
0.3 

21:12 
23.4 

1  F|24 

3:a'> 
1.0 

9:18 
23.7 

15:38 
-0.2 

21:48 
22.9 

M  '  2.5  !        2:00 

8:12 
2*^.0 

14:19 
1.9 

20:38 
22.6 

P  Th  25 

3:27 
0.2 

9:36 
24.3 

15:57 
—0.8 

22:07 
21. 1 

i  8  125 

4:00 
0.6 

10:08 
24.2 

16:33 
—0.9 

22:43 
2J.2 

TuL'ej        2:59 

9:a'* 
23.2 

15:27 
0.4 

21::i5 
23.7 

1  F    26 

4:19 
—0.5 

10:'>8 
2.5.0 

16:50 
—1.7 

22:r>8 
24. 5 

(.    S    26 

4:5:< 
0.3 

11:(K) 
24.5 

17:20 
— L3 

23:3.')  : 
•23.3  ' 

Ejwl.;     J^ 

10:00 
24. 4 

16:1.S 
-4).  9 

22:27 
24.8 

ol  8  :l>7 

5:12 
—0.8 

11:18 
2.5.4 

17:39 
—2.1 

23:49 
24. 5 

N 

^I   27 

5:42 
0.3 

11:50 
•24.6 

18:13 
—1.3 

V  Th  28  :     JM 

10:52 
2.5.3 

17:10 
—2.0 

23:18 
2."i.5 

S    28 

5:58 
-0.7 

12:07 
25.5 

18:28 
-2.1 

Tu!  28 

1 

0:r> 
23.2 

6:31 
0.5 

12:39 
24.2 

19KX) 
—1.0 

F    29;      J:32 

11:39 
25.9 

17:58 
-2. 5 

x|m   29 

0::i8 
24. 2 

6:47 
-0.3 

12:55 
25. 0 

19:17 
—1.8 

W 

29 

1 :12 
22.9 

7:19 
0.9 

13:28 
23.6 

19:48 
—0.0 

1 

8    30 !       0:07 
25.(5 

6:1« 
—1.7 

12:27 
2«).  0 

IS:  15 
—2. 6 

Tu  30 

1:28 
23.6 

7:35 
0.4 

13:45 
24.2 

20:17 
—1.0 

Th!  30 

1 

1         2K)0 
22.4 

8:07 
1.5 

14:15 
2^2.8 

20::» 
0.4 

S    31          0:S7 

7:05 
—1.2 

13:14 
25.5 

19:34 
—2.2 

1  F'31 

2:47 
21.9 

8:.'vS 
2.2 

15:04 
21.9 

'21 '22 

The  tido.s  are  placerl  in  the  order  of  oeeurrenoc,  wi 

a  comparison  of  oon.«ecutive  heiKlJi*"  will  indieate  whe 

fn)m  Mean  Low  Water  Springs,  which  i.s  approximate 

.  which  i.s  11.9  feet  beU»w  mean  s»a  level.    To  find  the  di 

1  unlcsfl  a  minus  (— )  sijrn  i.s  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
ther  it  is  high  or  low  waU*r.    The  height.^,  in  feet  and  tenths  are  reckoned 
•ly  the  datum  of  wnindingv  on  the  .\dmiralty  rhart.s  for  this  region,  and 
.'p'th  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart. 
ease  subtract  it.                                                                                                        ; 

The  time  n.sed  is  Intercolonial  Standard.  6()th  merid 
(a.  m.),  all  greater  are  in  the  afterncx)n  (p.  m.)  and  whe 

ian  VV.:0»»  is  midnight,  12»>  is  noon;  all  hours  les.s  than  12  are  in  the  forenoon  j 
n  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

9.  new  moon:  ^ 
equator;  A.  P.  mcxm 

.  1st  quar.;  O,  f»ll  moon;  (I,  3d 
in  apogee  or  p)erigee. 

quar.;  E. 

moon  on  the  equator;  N,  S.  moou 

farthest 

north  or  south  of  the 
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JANUARY. 


c  |Dayof-l 


a    W.  fMo. 


Time  and  Height  of  High  and 
i^^  I  Low  Water. 


F 

1 

S 

2 

H 

3 

M 

4 

Tu 

5 

N 

O 

W 

6 

Th 

7 

F 

8 

S 

9 

H 

10 

A 

M 

11 

Tu 

12 

E 

W 

13 

CC   Th 

14 

IF 

15 

1  S 

16 

S 

17 

M 

18 

Tu 

19 

s 

W 

20 

• 

Th 

21 

.  |F 

22 

P    8 

23 

i* 

24 

M 

26 

e!tu 

26 

w 

27 

D  Th 

28 

|F 

29 

Is 

30 

S 

31 

0:01 
0.1 

1:02 
0.8 

2K)1 
0.8 

2:58 
0.3 

8:49 
0.4 

4:88 
0.5 

5:23 
0.6 

0:16 
8.3 

0-.55 
8.1 

1:81 
8.0 

8.0 

2.48 
8.0 

8:29 
8.0 

4:11 
8.1 

4:60 
8.1 

5:48 
8.2 

0:20 
1.1 

1.14 
1.0 

2K» 

0.8 

84)1 
0.5 

8:54 
0.1 

4:46 
—0.2 

5:85 
—0.5 

0:28 
9.7 

1:16 
9.8 

2K)6 
9.8 

2:58 
9.7 

8:53 
9.5 

4:50 
9.2 

6:51 
9.0 

0:39 
0.7 


6:19 
9.1 

7:17 
9.8 

8:14 
9.5 

9K)7 
9.6 

0:58 
9.7 

10:45 
9.7 

11:29 
9.5 

6:06 
0.8 

6:49 
1.0 

7:28 
1.1 

8K)9 
1.2 

8:50 
1.3 

9:85 
1.8 

10:24 
1.8 

11:16 
1.1 

12:10 
0.8 

6:40 
8.5 

7:82 

8.9 

8:25 
9.4 

9:18 
9.8 

10:09 
10.2 

10:59 
10.5 

11:49 
10.6 

6:26 
—0.7 

7:J9 
—0.8 

8:18 
—0.7 

9K)9 
-0,5 

10:10 
—0.3 

11:13 
-0.1 

12:20 
0.0 

6:55 
9.0 


12:41 
-0.1 

13:44 
-0.8 

14:41 
-0.6 

15:85 
-0.7 

16:25 
-0.8 

17:11 
—0.8 

17:56 
—0.6 

12:11 
9.3 

12:51 
8.9 

13:31 
8.6 

14:12 
8.2 

14:54 
7.9 

15:39 
7.7 

16:29 
7.7 

17:20 
7.6 

18:17 
7.6 

18K)4 
0.4 

14.-00 
-0.1 

14:53 
-0.6 

15:45 
—1.1 

16:34 
—1.5 

17:23 
—1.8 

18:11 
—1.9 

12:89 
10.5 

13:31 
10.3 

14:25 
9.9 

15:21 
9.5 

16:23 
9.0 

17:29 
8.6 

18:87 
8.2 

18:26 
0.0 


18:56 
8.6 

20:00 
8.5 

21K)1 
8.5 

21:66 
8.6 

22:48 
8.5 

28:88 
8.4 


18:a5 
-0.5 

19:14 
-0.2 

19:53 
0.0 

20:30 
0.8 

21:10 
0.6 

21:62 
0.9 

22:88 
1.1 

28:27 
1.2 


19:15 
7.7 

20:11 
8.0 

21K)6 
8.4 

22:00 

8.8 

22:50 
9.1 


9.4 


19:00 
—1.8 

19:51 
—1.6 

20:42 
—1.2 

21:36 
—0.6 

22:34 
-0.1 

28:35 
0.4 


19:48 
8.1 


FEBRUARY. 


Dayof— 


O 


W.  |Mo, 


I  Time  and  HelKht  of  High  and 
Low  water. 


M 
Tu 
W 

Th 
F 

8 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

H 


1:44 
0.8 

2:44 
0.7 

8:39 
0.7 

437 
0.6 

5:11 
0.6 

5:51 
0.7 

0:30 
8.3 

1:00 
8.3 

1:81 
6.8 

2:04 
8.3 

2:41 

8.4 

3:21 
8.4 

4:08 
8.4 

5.00 
8.4 

5:68 
8.5 

0:88 
1.2 

1:40 
0.9 

2:40 
0.4 

8:86 
-0.1. 

4:30 
-0.6 

5:20 
—1.0 

0K)6 
10.3 

0:68 
10.4 

1:41 
10.4 

2*.d0 
10.1 

3:24 
9.6 

4.-21 
9.2 

5:25 
8.9 


7:65 
9.1 

8:52 
9.3 

9:44 
9.8 

10:81 
9.3 

11:14 
9.2 

11:53 
9.0 

6.-27 
0.8 

7:00 
0.8 

7:35 
0.8 

8:11 
0.8 

8:51 
0.8 

9:38 
0.8 

10:29 
0.7 

11:25 
0.6 

12:27 
0.3 

6:58 
8.8 

7:58 
9.3 

8:55 
9.8 

9:50 
10.3 

10:41 
10.6 

11:32 
10.8 

6:10 
—1.3 

7:00 
—1.5 

7:52 
—1.4 

8:48 
—1.1 

9:46 
-0.6 

10:49 
—0.2 

11:57 
0.1 


14:27 
-0.1 

16.-22 
—0.8 

16:11 
-0.4 

16:57 
—0.4 

17:37 
-0.4 

18:13 
-0.3 

1259 


13:04 
8.5 

13:39 
8.3 

14:15 
8.2 

14:56 
8.1 

15:41 
7.9 

16:84 
7.7 

17:84 
7.6 

18:89 
7.7 

13:29 
0.0 

14:26 
-0.5 

15:22 
—1.1 

16:14 
—1.5 

17:02 
—1.9 

17:51 
—2.0 

12:23 
10.8 

13:14 
10.5 

14:06 
10.2 

15H)1 
9.6 

16:01 
8.9 

17:07 
8.3 

18:18 
7.9 


20:51 
8.1 

21:48 
8.2 

22:86 
8.3 

28:19 
8.3 

23:56 
8.8 


18:45 
—0.1 

19K)8 
0.1 

19:51 
0.3 

20:26 
0.6 

21K)4 
0.8 

21:48 
1.0 

22:38 
1.2 

23:36 
1.3 


19:42 
7.9 

20:42 

8.4 

21:89 
8.9 

22:30 
9.6 

23:19 
10.0 


18:39 
—1.9 

19.«27 
—1.6 

20:18 
—1.2 

21:10 
-0.6 

22:08 
0.1 

28:10 
0.7 


MARCH. 


Dayof— 


W.  Mo. 


M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 

Th 

F 

S 

P  s 

EM 

Tu 

W 

Th 

F 

8 

M 


Tu  30 


W 


31 


Time  and  Height  of  High  and 
Low  Water. 


0:19 
1.1 

1:26 
1.1 

2:80 
1.0 

8:24 
0.8 

4:10 
0.7 

4:51 
0.6 

5:29 
0.6 

6K)0 
0.5 

0:24 
8.6^ 

0:58 
8.6 

l.*24 

8.7 

2K)0 
8.6 

2:40 
8.6 

8:80 
8.5 

4:24 
8.5 

5:25 
8.5 

0:10 
1.2 

1:19 
0.9 

2.-21 
0.8 

8:19 
-0.4 

4:11 
—1.0 

5:01 
—1.5 

5:51 
—1.8 

0:26 
10.7 

1:18 
10.5 

2KS 
10.1 

2:57 
9.6 

8:55 
9.1 

5K)0 

8.7 

6:07 
8.5 

1.-07 
1.3 


6:81 
8.7 

7:86 
8.8 

8:85 
8.9 

9:29 
9.0 

10:15 
9.0 

10:56 
9.0 

11-.31 
8.8 

12:04 
8.7 

6:80 
0.4 

7K)1 
0.4 

7:86 
0.8 

8:16 
0.8 

9:01 
0.3 

0:54 
0.3 

10:58 
0.8 

11-.56 
0.2 

6:29 

8.7 

7:84 
9.2 

8:34 
9.7 

9:81 
10.2 

10:24 
10.6 

11:15 
10.7 

13:05 
10.8 

6:40 
—1.9 

7:81 
—1.7 

8:24 
—1.2 

9.-21 
-0.7 

10:24 
—0.2 

11:82 
0.2 

12:40 
0.3 

7:13 
8.5 


18K)5 
0.2 

14H)9 
0.2 

15:04 
0.1 

15:51 
—0.1 

16:84 
-0.2 

17:11 
-0.1 

17:48 
0.0 

18:13 
0.1 

12:85 
8.6 

18K)9 
8.5 

13:48 

8.4 

1452 
8.2 

15.09 
8.0 

16:01 
7.8 

7.7 

18:11 

7.7 

18K)1 
-0.1 

14K» 
-0.5 

14:50 
—1.0 

15:50 
—1.5 

16:40 
—1.7 

17:18 
—1.8 

18:15 
—1.7 

12:56 
10.5 

18:46 
10.0 

14:40 
9.3 

15:40 
8.6 

16:46 
8.0 

17:56 
7.8 

19:0b 
7.7 

13:40 
0.4 


1959 

7.8 

20:34 
7.9 

2158 
8.1 

22:14 
8.8 

22:52 

8.4 

28:27 
8.5 

28:56 
8.5 


18:41 
0.8 

10:12 
0.4 

19:47 
0.5 

2055 
0.7 

21:11 
0.9 

22KB 
1.2 

28K)3 
1.8 


19:18 
8.0 

20:19 
8.6 

21:15 
9.2 

22:06 
9.9 

22:54 
10.4 

23:40 
10.7 


19:02 
-1.4 

19:51 
-0.8 

20:44 
—0.2 

21:41 
0.5 

22:47 
1.0 

28:58 
1.3 


20Kfi 
7.9 


The  tidefl  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day, 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  CharU  for  this  region,  and  which 
is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart.unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) .  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

9,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  3d  qnar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

phand 

~ 

MAY. 

^hand 

20:55 

8.5 

i 

JUSE. 

g 

Day  of— 

Time  and  Height  of  HI  j 
Low  Water. 

d 

8 

>5 

Dayof— 
W.  Mo. 

Tiipeand  Height  of  Hie 
Low  Water. 

Dayof— 

Low  water. 

'hand 

1 

21r2l 
8.9 

W. 

Mo. 

1: 

Tu 

Mo. 

Th 

1 

2:09       8:11      14:86 
1.1        8.6        0.8 

20:56 

8.2 

■  81 

2:25 
0.9 

8:80      14:41 
8.2        0.6 

1 

SKM 
0.4 

9:11 
8.0 

15:09 
0.8 

F 

2 

3:01       9:05      15:21 
0.9        8.6        0.2 

21:40 

8.4 

£    S      2 

3:08 
0.6 

9:14      1520 
8.2         0.6 

21:88 

8.6 

W 

2 

8:40 
0.0 

9:61 

8.1 

15:46 
0.7 

21:6fd 
9.2 

A     S 

3 

8:46       9:60      16:01 
0.6         8.6         0.1 

22:16 
S.6 

m!  3 

3:46 
0.4 

9:63     15:55 
8.4        0.6 

22:06 

8.7 

0 

Th 

3 

4.20 
-0.8 

10:80 
8.2 

16:25 
0.7 

22:36 
9.4 

:» 

4 

4:23      10:29      16:86 
0.4         8.6         0.2 

22:49 

8.7 

Tu    4 

4:19 
0.1 

10:29      16.-29 
8.4        0.6 

22:86 
8.9 

F 

4 

5.-00 
-0.6 

11:10 
8.4 

17:04 
0.6 

28:1« 
9.5 

E   M 

1 

5 

4:56     11K)1      17:09 
0.3         8.6         0.3 

23:18 
8.8 

C  W     5 

4:50 
-0.1 

ll.-Ol      17:00 
8.4        0.5 

28:09 
9.1 

s 

s 

5 

5:41 
-0.8 

11:52 
8.5 

17:46 
0.6 

.     .     . 

|Tu 

6 

6:27      11:34      17:37 
0.1         8.6         0.3 

23:45 

8.8 

,Th:   6 

5:27 
-0.3 

11:36     17:88 
8.4        0.5 

23:44 
9.2 

s 

6 

0:00 
9.6 

6:26 
-LO 

12:39 
8.5 

18:29 
0.6 

W 

7 

5:58      12.-05      18:08 
0.0         8.6         0.3 

iF,    7 

6:04 
-^.6 

12:14      18K)6 
8.4        0.6 

M 

7 

0:46 
9.5 

7:18 
-LO 

13:27 
8.5 

19:19 
0.6 

Th 

8 

0:15       6:30      12:39 
8.8     —0.1         8.5 

18:38 
0.5 

8       8 

0:21 
9.2 

6:44      12:64 
—0.6         8.4 

18:46 
0.7 

Tu 

8 

1:85 
9.4 

8:08 
-0.9 

14:19 
8.5 

20:13 
0.7 

F 

9 

0:49       7:07      18:15 
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^  Th 

30 

5:00 
-1.7 

11:10 
10.7 

17:22 
-L8 

28:36 
10.8 

S 

31 

8:21       9:37 
—0.6        8.4 

15:31 
0.5 

21:46 

9.8 

O 

Tu  31 

4:36 
— L6 

10:50 
9.8 

16:54 
-0.9 

28:06 
10.6 

The  tW 

acompaiis 

from  Meai 

la  4.5  feet  t 

I  a  minus  (- 

The  til 

1  (a.m.).all 

•,  nem 

equator:  A 

i 

68  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
t  Low  Water,  which  is  the  datum  of  soundi 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  }),  1st  quar.;  Q.  ^"li  moon;  ^,  3d  i 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tl 
ngs  on  the  Coast  and  Geodetic 
water,  add  the  tabular  height  t 
ubtract  it. 

W.;  0i>  is  midnight,  120  ig  noon 
n  diminished  by  12  give  the  tim 
)uar.:  E,  moon  on  the  equator; 

nd 
leh 
Sui 
oil 

al 

esa 

N. 

heights  0 
eights,  ii 
•vey  Cha 
le  sound 

hours  1( 
f  ter  noon 
S,  moon 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
Ings  given  on  the  chart,  unless 

3SS  than  12  are  in  the  forenoon 
:  for  instance,  15:4718  8:47  p.m. 
farthest  north  or  south  of  the 
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PORTLAND  (Centrel  Wharf),  MAINE,  1909. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

c  Day  of— 

Q 

Time  and  Height  of  High  and 
LowWater. 

» 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Mo. 

W.  JMo. 

F 

1 

6:47 
—1.7 

11:58     18:11 
10.7     -2.0 

.    .    . 

M 

1 

1:00 
9.6 

7:00 
-0.6 

18:11      19:85 
10.3     — L5 

W 

1 

1:89 
8.8 

7:88 
0.8 

18:44 
9.7 

20:11 
-0.9 

8 

2 

0:28 
10.5 

6:84      12:45 
—1.4       10.6 

19:01 

-1.8 

N 

Tu 

2 

1:66 
9.1 

7:62 
0.1 

14:04      20:88 
9.8      -1.0 

Th 

2 

2:88 
8.4 

8:80 
0.7 

14:89 
9.1 

21.D6 
—0.4 

S 

3 

1:19 
10. 0 

7:22      13:35 
-0.9       10.3 

19:65 
—1.6 

W 

3 

2:64 
8.6 

8:61 
0.6 

16K»      21:31 
9.2     -0.4 

F 

3 

8:80 
8.2 

9-.81 
LO 

15:88 
8.6 

22:04 
0.0 

M 

4 

2:18 
9.4 

8:15      14:29 
-0.3         9.8 

20:51 
—1.0 

c 

Th 

4 

3:56 
8.1 

9:57 
1.0 

16K)6      22:86 
8.7         0.0 

c 

8 

4 

4:27 
8.0 

10:34 
L2 

16:89 
8.2 

28:01 
0.4 

N 

Tu 

5 

8:12 
8.7 

9:14      15:27 
0.4         9.3 

21:54 
—0.4 

F 

5 

6:08 
7.9 

11.-06 
L2 

17:13      23:40 
8.4         0.8 

S 

5 

556 
8.0 

11:88 
L2 

17:40 
7.9 

28:5(9 
0.6 

c 

W 

6* 

4:18 
8.2 

10:19      16:30 
0.9         8.9 

23H)3 
0.0 

S 

6 

6K)6 
8.0 

12:16 
1.2 

18.-20    .    .    . 
8.8    ..    . 

E 

M 

6 

6:19 
8.1 

12:36 
1.1 

18:40 

7.8 

•     •     - 

Th 

7 

5:29 
7.9 

11:30      17:39 
1.2         8.6 

S 

7 

0:41 
0.4 

7K)6 
8.1 

13:16      19:20 
1.0         8.2 

A 

Tu'   7 

1 

0:60 
0.8 

7:09 
8.3 

1358 
LO 

19:84 
7.9 

F 

8 

0:12 
0.2 

6:89      12:41 
7.9         1.2 

18:49 
8.6 

M 

8 

1:36 
0.4 

7:66 
8.4 

14:10      20:16 
0.7         8.8 

W     8 

1«9 

8.0 

7:56 
8.6 

14:14 
0.7 

2052 
7.9 

S 

9 

1:16 
0.2 

7:41      13:46 
8.1        0.9 

19:61 
8.6 

A 

E 

Tu 

9 

2:26 
0.4 

8:41 
8.7 

14:64      21K)1 
0.5         8.4 

Th 

9 

2.-21 
0.9 

•  8:86 
8.6 

14:65 

a5 

21K)6 
7.9 

s 

10 

2:12 
0.1 

8:38      14:41 
8.3         0.7 

20:45 

8.7 

W 

10 

8K)9 
0.5 

9:20 
8.8 

15-.d4      21:43 
0.3         8.4 

F 

10 

8.-01 
0.9 

9:11 

8.8 

16:82 
0.2 

21:4.5 

7.9 

M 

11 

8:01 
0.0 

9:20      15:29 
8.6         0.4 

21:33 

8.8 

Th 

11 

3:46 
0.5 

9:66 

8.8 

16:10      22:20 
0.1         8.3 

8 

11 

8:39 
0.9 

9:49 
9.0 

16:10 
-0.1 

22r23 
8.U 

Tu 

12 

8:46 
0.0 

10:00      16K)8 
8.8        0.2 

22:14 
8.7 

• 

F 

12 

4:18 
0.6 

10:26 
8.9 

16:41       22:63 
0.0         8.2 

• 

S12 

1 

4:16 
0.9 

1056 
9.2 

16:46 
—0.4 

28:00 
8.1 

E 
A 

VV 

13 

4:21 
0.1 

10:34      16:43 
8.9        0.1 

22:51 
8.7 

8 

13 

4:48 
0.7 

10:68 
9.0 

17:15      23:26 
—0.2         8.2 

M   13 

4:60 
0.9 

11:03 
9.4 

17:26 
-0.6 

23:37 
8.2 

• 

Th 

14 

4:65 
0.3 

11 KH      17:15 
8.8         0.1 

23:33 
«5 

S 

14 

6:19 
0.8 

11:29 
9.0 

17:60      23:59 
—0.3         8.1 

8 

Tu  14 

1 

657 
0.8 

11:48 
9.4 

18K)6 
-0.7 

1 

;  ;  ! 

F 

15 

5:24 
0.4 

11:31      17:45 
8. 8         0. 1 

23:54 
8.4 

M 

15 

5:50 
0.8 

12:04 
9.0 

18:26    .    .     . 
—0.4    .     .    . 

w:i5 

1 

0:19 
8.3 

ens 

0.7 

12.56 
9.4 

18:61  * 
-0.8 

8 

16 

5:63 
0.6 

12K)1      18:17 
8. 8         0. 1 

.     .     . 

S 

Tu 

16 

0:34 
8.1 

6.-26 
0.9 

12:43      19:09 
9.0      —0.4 

Th  16 

1:03 

8.4 

6:64 
0.7 

18:11 
9.3 

19:88 
—0.8 

S 

17 

0:25 
8.2 

6:21      12:33 
0.7        8.8 

18:61 
0.0 

W 

17 

1:19 

8.1 

7.-09 
1.0 

13:27      19:64 
8.9      —0.3 

F    17 

1:61 
8.5 

7:45 
0.7 

9.2 

20:27  1 
—0.6  ' 

M 

18 

.1:00 
8.1 

6:53      13K)9 
0.9         8.7 

19:31 
0.1 

Th 

18 

2:06 
8.0 

7:56 
1.1 

14:15      20:46 
8. 8      —0. 2 

S    18 

2:48 
8.5 

8:40 
0.7 

14:66 
9.0 

21:20  i 
—0.4  1 

Tu 

19 

1:39 
8.0 

7:31      13:50 
1.1        8.6 

20:16 
0.1 

F 

19 

3K)0 
8.0 

8:54 
1.2 

15:10      21.40 
8.6         0.0 

D    S    19 

3:38 
8.6 

9:40 
0.6 

16*3 

8.8 

22:15 
—0.2 

S 

W 

20 

2:26 
7.8 

8:17      14:37 
1.3        8.4 

21:06 
0.2 

3) 

8 

20 

3:59 
8.0 

9:59 
LI 

16:11      22:40 
8.6         0.0 

E   M  20 

4:85 

8.8 

10:44 
0.5 

16:55 
8.6 

23:16 
0.0 

Th 

21 

3:18 
7.7 

9:11      15:38 
1.4        8.3 

22:04 
0.3 

S 

21 

6:00 

8.2 

11:09 
0.9 

17:17      28:40 
8.6         0.0 

Tu'21 

6:31 
9.0 

11:48 
0.2 

18:00 
8.7 

.     .    . 

3) 

F 

22 

4:19 
7.7 

10:16      16:84 
1.4         8.3 

23:05 
0.3 

M 

22 

6.-01 
8.6 

12:11 
0.6 

1851    .    .    . 

8.7    ..    . 

W!22 

0:13 
0.1 

6:80 
9.2 

12:49 
-0.2 

19.-08 
8.7 

S 

23 

5:24 

7.8 

11:25      17:40 
1.2        8.5 

E 

Tu 

23 

0:40 
-0.1 

6:69 
9.1 

13:18      19:25 
—0.1         9.0 

p 

Th'23 

1:11 
0.0 

7:26 
9.5 

13:60 
-0.6 

20K)5 

8.8  j 

s 

24 

0:08 
0.1 

6:27      12:84 
8.2         0.8 

18:46 
8.8 

W 

24 

1:38 
—0.3 

7:52 
9.6 

14:10      20:28 
—0.7         9.4 

F 

24 

2:10 
0.0 

851 
9.9 

14:48 
— LO 

8.9  j 

M 

26 

1:09 
-0.2 

7.^      18:35 
8.8        0.1 

19:46 
9.8 

P 

Th 

25 

2:31 
-0.6 

8:44 
10.1 

15KB      21:19 
— L8         9.6 

8  J25 

3.-08 
-0.1 

9:15 
10.2 

15:41 
-L8 

22.-01  1 
9.0] 

Tu 

26 

2K)6 
-0.7 

8:20     14:31 
9.5     —0.6 

20:44 
9.7 

F 

26 

8:24 
—0.7 

9:34 
10.6 

15:56      22:11 
—1.7         9.7 

0 

s  I26 

3:56 
-0.2 

10K» 
10.4 

16:34 
— L6 

22:64 
9.0' 

E 
P 

W 

27 

2:68 
—1.0 

9:10     15:28 
10.0     —1.2 

21:36 
10.2 

o 

8 

27 

4:12 
—0.7 

10:24 
10.7 

16:46      23K)4 
-L9         9.6 

N 

M 

27 

4:48 
-0.1 

10*^ 
10.4 

1754 
-L5 

23:43 
9.0 

o 

Th 

28 

8:47 
—1.8 

9:69      16:14 
10.5     —1.8 

To.  4 

S 

28 

6K» 
-0.6 

11:12 
10.8 

17:86      23:54 
-1.9         9.4 

Tu 

28 

6:87 
0.0 

11:46 
10.3 

18:13 
— L4 

F 

29 

4:36 
-1.4 

10:46      17:03 
10.8     -2.1 

23:19 
10.3 

N 

M 

29 

6:60 
-0.4 

12.-01 
10.5 

18:26    .    .    . 
-L7    .    .    . 

W 

29 

0:82 
8.9 

6.56 
0.2 

1236 
10.0 

19.-00 
-1.1 

8 

30 

5:22 
—1.8 

11:33      17:51 
10. 8     —2. 1 

Tu 

30 

0:45 
9.1 

6:40 
0.0 

12:51       19:18 
10.2      —1.4 

Th   30 

1:20 
8.7 

7:16 
0.4 

1356 
9.6 

19:49 
-0.7 

8 

31 

0:09 
10.0 

6:10      12:21 
—1.0       10.7 

18:43 
-1.9 

1  F    31 

2K)9 
8.6 

8K)7 
0.6 

14.14 
9.1 

20:36 
—0.3 

The  tide 
a  compariw 
from  Mean 
is  4.5  feet  b 
a  minus  (— 

The  tim 
(a.  m.),all 

#,  new 
equator;  A, 

* 
a  are  placed  in  the  order  of  occurrence,  wit 
m  of  consecutive  heights  will  indicate  whet 
Low  Water,  which  is  the  datum  of  soundi 
Blow  mean  sea  level.    To  find  the  depth  of 
)  sign  is  before  the  height,  in  which  case  bu 
e  used  is  Eastern  Standard,  75th  meridian  \ 
greater  are  in  the  afternoon  (p.  m. )  and  wher 
moon;  }),  1st  quar;  O.  'uU  moon;  (C,  8d  q 
P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  o 
her  It  is  high  or  low  water.    The  heights,  ii 
ngs  on  the  CkNuit  and  Geodetic  Survey  Chai 
water,  add  the  tabular  height  to  the  soundi 
btract  it. 

v.;  0*  is  midnight,  12^  is  noon;  all  hours  le 
I  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day:  1 
1  feet  and  tenths,  are  reckoned 
•ts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ifls  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m . 
farthest  north  or  south  of  the 

BOSTON  (Navy-Yard),  MASSACHUSETTS,  1909. 
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JANUARY. 


a  iDayof— 

8 


S    W.  Mo. 


F 

S 

S 

M 

Tu 

W 

Th 

F 


S  I  9 
SjlO 
Mil 
Tu  12 


E|W:13 
(CThlH 

F  115 

s  ;i6 

SjlT 

M.18 

iTu'l9 

s  W:20 

Th  21 

;  F  |22 

Pi  S  i23 


I 


:m 

E.Tu  26 

|Wi27 


3)|Th 

F 


S  i30 
S  ;31 


Time  and  Height  of  High  and 
Low  Water. 


0:82 
0.2 

1:30 
0.3 

2:27 
0.3 

3:20 
0.3 

4:12 
0.3 

5:00 
0.4 

5:45 
0.5 

0:27 
8.8 

1:07 
8.6 

1:48 
8.6 

2:29 
8.6 

3:10 
8.5 

8:52 
8.4 

4:40 

8,4 

5:28 
8.5 

0:05 
1.3 

0:57 
1.3 

1:60 
1.1 

2:41 
0.8 

3:34 
0.4 

4:25 
0.0 

6:16 
—0.3 

0K>2 
10.0 

0:50 
10.2 

1:42 
10.4 

2:32 
10.3 

3:27 
10.2 

4:22 
10.0 

5:20 
9.9 

0:04 
0.3 

1:W 
0.6 


6:45 
9.7 

7:44 
9.9 

8:40 
10.1 

9:82 
10.8 

10:28 
10.4 

11:10 
10.4 

,11:54 
10.8 

6:27 
0.6 

7:08 
0.9 

7:60 
1.1 

8:38 
1.3 

9:18 
1.4 

10K)4 
1.6 

10:54 
1.5 

11:46 
1.8 

6:19 
8.7 

7:12 
9.0 

8:06 
9.5 

8:57 
10.0 

9:49 
10.5 

10:40 
11.0 

11:30 
11.2 

6:07 
-0.6 

6:57 
—0.8 

7:50 
-0.8 

8:44 
-0.7 

9:40 
-0.5 

10:40 
-0.2 

11:42 
-0.0 

6:20 
9.7 

7:20 
9.7 


18:10 
0.1 

14:11 
-0.1 

15K» 
-0.8 

16KK) 
-0.5 

16:49 
-0.6 

17:35 
-0.6 

18:17 
-0.5 

12:87 
10.0 

13:18 
9.7 

18:59 
9.8 

14:40 
8.9 

15:22 
8.6 

16:06 
8.3 

16:47 
8.0 

17:49 
7.9 

12:41 
1.0 

13:35 
0.6 

14:30 
0.1 

15:24 
-0.5 

16:16 
—1.0 

17:06 
—1.4 

17:56 
—1.7 

12:21 
11.3 

13:12 
11.3 

11:08 
11.0 

14:57 
10.0 

15:52 
10.0 

16:50 
9.4 

17:52 
8.9 

12:45 
0.2 

13:49 
0.3 


19:20 
8.9 

20:22 
8.8 

2131 
8.8 

22:13 

8.8 

23K)2 
8.8 

23:47 

8.8 


18:59 
-0.4 

19:39 
-0.2 

20:19 
0.1 

21:01 
0.4 

Zl:43 
0.7 

22:27 
1.0 

28:15 
1.2 


18:43 
7.9 

19:40 
8.2 

20:35 
8.6 

21:80 
8.9 

22:22 
9.3 

23:12 
9.7 


18:44 
—1.8 

19:33 
—1.7 

20:24 
—1.4 

21:15 
—1.0 

22:09 
—0.5 

28:05 
0.0 


18:56 

20:02 
8.3 


FEBRUARY. 


o 


Day  of— 


W.  Mo. 


M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 


Si  28 


Time  and  Height  of  High  and 
Low  water. 


2H)4 
0.7 

8K>2 

0.8 

8:56 
0.7 

4:48 
0.7 

5:27 
0.7 

0H)7 
8.6 

0:12 
8.7 

1:17 
8.8 

1:55 
8.8 

2:32 

8.8 

8:12 
8.8 

8:67 
8.7 

4:45 
8.7 

5:88 
8.8 

•0:17 
1.5 

1:15 
1.3 

2:14 
0.9 

3:11 
0.4 

4:06 
-0.2 

5:00 
-0.8 

5:50 
—1.2 

0:30 
10.7 

1:20 
10.9 

2:10 
10.8 

3:00 
10.6 

3:55 
10.8 

4:53 
9.9 

5:53 
9.6 


8:20 
9.7 

9:15 
9.9 

l(k06 
9.9 

10:52 
9.9 

11:35 
9.9 

6H» 
0.7 

6:45 
0.7 

7:23 
0.8 

8:01 
0.9 

8:42 
0.9 

9:25 
1.0 

10:18 
1.0 

11:05 
1.0 

12H» 
1.1 

6:84 
9.1 

7:88 
9.4 

8:30 
9.9 

9:27 
10.5 

10:21 
11.0 

11:13 
11.8 

12:04 
11.5 

6:42 
—1.4 

7:32 
—1.4 

8:25 
— L3 

9:18 
-1.0 

10:15 
—0.6 

11:15 
—0.1 

12:20 
0.3 


14:49 
0.2 

15:44 
0.1 

16:38 
-0.1 

17:17 
-0.2 

17:57 
-0.2 

12:15 
9.7 

12:68 
9.5 

13:30 
9.8 

14:08 
9.0 

14:47 
8.7 

15:30 
8.4 

16:17 
8.2 

17K» 
8.0 

ISKM 
7.9 

18:02 
0.6 

14K)1 
0.2 

14:58 
-0.4 

15:52 
-0.9 

16:45 
—1.4 

17:35 
— L7 

18:22 
—1.8 

12:55 
11.4 

13:45 
11.1 

14:87 
10.6 

15:80 
10.0 

16:27 
9.4 

17:27 
8.7 

18:32 
8.3 


21K)5 
8.3 

22:00 
8.4 

22:48 
8.5 

23:80 
8.6 


18:34 
—0.2 

19:10 
-0.1 

19:47 
0.2 

20:23 
0.4 

21K)4 
0.7 

21:45 
1.0 

22:31 
L3 

23:22 
1.4 


19K)5 
8.1 

20:05 
8.4 

21:04 
8.8 

22:00 
9.4 

22:51 
10.0 

23:41 
10.4 


19:11 
—1.8 

19:59 
—1.5 

20:.'>0 
—1.0 

21:42 
—0.5 

22:37 
0.1 

23:36 
0.6 


MARCH. 


s 

Dayof- 

Time  and  Height  of  Hig 
Low  Water. 

hand 

W. 

Mo. 

N 

M 

1 

0:40 
1.0 

6:56 
9.4 

18:24 
0.5 

19:40 
8.0 

Tu 

2 

1:42 
1.1 

7:66 
9.8 

Ut26 
0.5 

20:44 
8.0 

W 

3 

2:41 
1.1 

8:54 
9.8 

15:21 
0.4 

21:38 
8.2 

Th 

4 

3:86 
1.0 

9:45 
9.4 

16K>9 
0.3 

22:25 

8.4 

F 

6 

4:24 
0.8 

10:32 
9.6 

16:52 
0.2 

28:05 
8.6 

O 

S 

6 

5:06 
0.7 

11:13 
9.6 

17:29 
0.1 

23:40 
8.8 

A 

S 

7 

5:42 
0.6 

11:50 
9.6 

18:05 
0.1 

M 

8 

0:12 
9.0 

6:18 
0.6 

12:25 
9.4 

18:39 
0.2 

K 

Tu 

9 

0:45 
9.1 

6:54 
0.4 

18:01 
9.3 

19:13 
0.3 

W 

10 

1:20 
9.1 

7:80 
0.4 

13:87 
9.1 

19:50 
0.5 

Th 

11 

1:96 
9.2 

8:10 
0.4 

14:15 
8.8 

20:27 
0.8 

F 

12 

2:86 
9.1 

8:54 
0.5 

14:57 
8.6 

21:08 
1.1 

S 

13 

8:19 
9.0 

9:42 
0.6 

15:44 
8.3 

21:54 
1.3 

<c 

s 

14 

4:08 
8.9 

10:34 
0.7 

16:87 
8.1 

22:47 
1.5 

M 

15 

6H)4 
8.9 

11:82 
0.7 

17:36 
8.0 

28:45 
1.5 

s 

Tu 

16 

6:04 
9.1 

12:82 
0.5 

18:38 
8.2 

.    .    . 

W 

17 

0:48 
L3 

7:05 
9.4 

13:35 
0.2 

19:42 
S.5 

Th 

18 

1:51 
0.8 

8:07 
9.8 

14:34 
-0.2 

20:40 
9.0 

F 

19 

2:50 
0.2 

9H)6 
10.3 

15:28 
-0.3 

21:37 
9.6 

S 

20 

8:47 
-0.6 

10:01 
10.8 

16.-20 
—0.7 

22:28 
10.2 

p 

• 

s 

21 

4:41 
-1.1 

10:55 

n.i 

17:10 
— L5 

23:18 
10.8 

£ 

M 

22 

5:31 
■     —1.6 

11:46 
11.8 

18:00 
—1.6 

Tu 

23 

0K)8 
11.1 

6:21 

-1.8 

12:35 
11.8 

18:45 
—1.5 

W 

24 

0:55 

n.3 

7:12 
-L9 

13:24 

n.o 

19:34 
—1.8 

Th  26 

1:45 
11.1 

8:04 
—1.6 

14:20 
10.5 

20:24 
-0.8 

F 

26 

2:36 

10.8 

8:55 
—1.2 

15:07 
9.9 

21:15 
—0.2 

S 

27 

3:28 
10.3 

9:51 
-0.7 

16:03 
9.2 

22:10 
0.4 

^ 

8 

28 

4.-24 
9.8 

10:50 
-0.1 

17:02 
8.6 

23:10 
0.9 

M 

29 

6:24 
9.3 

11:51 
0.4 

18:05 
8.1 

Tu 

30 

0:13 
1.3 

6:26 
9.0 

12:55 
0.7 

19:12 
7.9 

W 

31 

1:16 
1.4 

7:28 
8:9 

13:W 
0.8 

20:14 
8.0 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  lino  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whetlier  It  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  i.s  the  datum  of  soundings  on  the  Coa.«:tand  Geodetic  Survey  Charts  for  this  region,  and  whicli  is 
4. 8  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

I  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

I         The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>»  ismldnight,  12'»  is  noon;  all  hours  less  than  12  are  in  theforenoon 

I  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  v/hen  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.m. 

]         #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  K,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 

I  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


MAY. 


JUNE. 


Day of— 

W. 

Mo. 

Th 

1 

F 

2 

S 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

s 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

s 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

s 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

Time  and  Height  of  High  and 
Low  Water. 


Day of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  water. 


Day of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water.  1 


2:16 
1.8 

8K)9 
LI 

8:55 
0.9 

4:85 
0.6 

5:12 
0.4 

5:48 
0.2 

0:11 
9.4 

0:46 
9.5 

1:24 
9.5 

2K)5 
9.4 

2:50 
9.8 

8:41 
9.2 

4:37 
9.1 

5:39 
9.1 

0:27 
1.1 

1:32 
0.6 

2:32 
0.0 

3.-28 
-0.7 

4:22 
—1.3 

5:14 
—1.7 

6:03 
—2.0 

0:32 
n.3 

1:20 
11.2 

2:10 
10.7 

3K)3 
10.2 

8:57 
9.6 

4:56 
9.1 

5:53 
8.7 

0:45 
L6 

1:42 
1.4 


8:26 
8.9 

9:17 
9.0 

10:02 
9.1 

10:44 
9.1 

11:20 
9.2 

11:55 
9.2 

6:25 
0.0 

7HB 
0.0 

7:44 
0.0 

8:28 
0.0 

9:17 
0.1 

10:10 
0.3 

11:08 
0.4 

12:09 
0.3 

6:43 
9.3 

7:45 
9.6 

8:45 
10.0 

9:40 
10.4 

10:35 
10.7 

11:25 
10.8 

12:15 
10.8 

6:53 
—1.9 

7:42 
— L6 

8:33 
—1.2 

9:27 
-0.6 

10:22 
-0.1 

11:20 
0.4 

12:19 
0.7 

6:52 
8.5 

7:49 

8.5 


14:48 
-  0.7 

15-.86 
0.6 

16:18 
0.4 

16:56 
0.3 

17:30 
0.3 

18:06 
0.4 

12:31 
9.2 

13:06 
9.1 

13:49 
9.0 

14:32 

8.8 

16:21 
8.6 

16:16 
8.4 

17:15 
8.3 

18:16 
8.4 

13K)9 
0.2 

14:09 
—0.2 

15.-03 
-0.6 

15:55 
—0.9 

16:45 
—1.2 

17:34 
—1.2 

18:21 
—1.1 

13K)2 
10.4 

18:53 
10.0 

14:45 
9.5 

15:39 
8.9 

16:37 
8.5 

17:37 
8.1 

18:36 
8.0 

13:15 
0.8 

14:06 
0.8 


21K)6 
8.2 

21:50 
8.5 

22:28 
8.8 

28K)0 
9.0 

28:36 
9.2 


18:40 
0.4 

19:15 
0.6 

19:64 
0.8 

20:36 
1.1 

21:25 
L3 

22:21 
1.5 

23:23 
L4 


19:18 
8.7 

20:18 
9.3 

21:13 
9.9 

22K>5 
10.5 

22:56 
11.0 

23:45 
11.3 


19:10 

—0.8 

20:00 
—0.4 

20:50 
0.2 

21:45 
0.7 

22:42 
L2 

23:44 
L4 


19:32 
8.0 

20:23 
8.3 


S 

M 
Tu 
\V 

Th 
F 

S 

M 

Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 
Th 
F 

S 

s 

M 


2:84 
L2 

8:18 
0.9 

4H)0 
0.6 

4:88 
0.2 

5:18 
—0.1 

5:56 
-0.4 

0:17 
9.9 

0:57 
9.9 

1:41 
9.8 

2:28 
9.6 

8:21 
9.5 

4:19 
9.3 

6:20 
9.3 

0:09 
0.8 

1:18 
0.8 

2:12 
-0.2 

3:10 
—  0.8 

4. -03 
—1.8 

4:55 
—1.6 

5:45 
—1.7 

0:10 
11.2 

1:00 
10.9 

1:48 
10.5 

2:37 
10.0 

8:29 
9.4 

4:22 
8.9 

5:17 
8.6 

0.-05 
L6 

IKX) 
L6 

1:50 
1.2 

2:87 
0.9 


8.5 

9:26 
8.6 

10:18 
8.8 

10:47 
8.9 

11:25 
9.0 

12:04 
9.1 

6:38 
—0.5 

7:21 
-0.5 

8K)7 
—0.5 

8:57 
-0.8 

9:50 
—0.1 

10:47 
0.1 

11:46 
0.1 

6:22 
9.3 

7.-25. 
9.4 

8:24 
9.7 

9:21 
10.0 

10:15 
10.1 

11:07 
10.1 

11:55 
10.0 

6:83 
—1.6 

7:22 
—1.4 

8:12 
—1.0 

9:02 
—0.5 

9:54 
—0.1 

10:45 
0.4 

11:38 
0.7 

6:11 
8.3 

7:04 

8.2 

7:64 
8.2 

8:4^ 
8.8 


14:68 
0.8 

16:36 
0.7 

16:15 
0.6 

16:53 
0.5 

1730 
0.5 

18K)7 
0.6 

13:48 
9.1 

18:26 
9.0 

14:12 
8.9 

15.-02 
8.7 

15:57 
8.6 

16:57 
8.6 

17:68 
8.8 

12:45 
0.1 

13:48 
—0.1 

14:38 
-0.3 

15:31 
—0.6 

16:21 
-0.7 

17:11 
—0.7 

17:58 
—0.6 

12:46 
9.8 

13:34 
9.5 

14-23 
9.1 

15:12 
8.7 

16:07 

8.5 

17K)1 
8.3 

17:58 
8.2 

12:80 
0.9 

13:20 
LO 

14K)6 
LO 

14:61 
0.9 


21  .-06 
8.6 

21:46 
8.9 

22:22 
9.3 

28:00 
9.5 

28:87 
9.7 


18:46 
0.7 

19:28 
0.8 

20:15 
LO 

21K)6 
1.1 

22:08 
1.2 

28:05 
1.1 


18:56 
9.2 

19:66 
9.6 

20:50 
10.2 

21:41 
10.7 

22:32 
ILO 

23:20 
11.2 


18:47 
—0.3 

19.35 
0.1 

20:27 
0.5 

21:19 
0.9 

22:12 
1.4 

23:10 
L6 


18:47 
8.3 

19:33 

8:5 

20:19 

8.8 

21:02 
9.1 


o 


Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

6 

S 

6 

M 

7 

Tu 

8 

W 

9 

Th 

10 

F 

11 

8 

12 

S 

13 

M 

14 

Tu 

15 

W 

16 

Th 

17 

F 

18 

S 

19 

S 

20 

8.-21 
0.4 

4.-04 
0.0 

4:47 
-0.8 

6:81 
-0.6 

6:16 
-0.8 

0:86 
10.8 

1:21 
10.8 

2:12 
10.1 

8K)6 
9.8 

4:02 
9.6 

6:01 
9.4 

6:02 
9.3 

0:68 
0.1 

1:53 
—0.3 

2:52 
-0.7 

3:47 
-0.9 

4:38 
—LI 

5:28 
— L2 

6:16 
— L2 

0:88 
10.7 

1:25 
10.2 

2:12 
9.8 


23 

8:00 
9.8 

24 

8:47 
8.8 

25 

4:37 

8.4 

26 

6:26 
8.1 

27 

0:14 
L4 

28 

1.-04 
L2 

29 

1:64 

2:48 
0.4 


9:27 
8.6 

10:10 
8.7 

10:58 
8.9 

11:87 
9.0 

12.-20 
9.1 

7K)1 
—0.9 

7:49 
-0.9 

6:88 
-0.7 

9:82 
-0.6 

10:27 
-0.4 

11:24 
—0.1 

12:22 
0.0 

7:04 
9.2 

8:04 
9.8 

9:02 
9.4 

9:5? 
9.4 

10:50 
9.4 

11:40 
9.3 

12:28 
9.2 

7m 

—1.0 

7:49 
—0.7 

8:35 
-0.3 

9:22 
0.1 

10:09 
0.4 

10:55 
0.7 

11:45 
LO 

6:15 
8.0 

7H)7 
8.0 

7-.58 
8.1 

8:48 
8.3 


16:38 
0.8 

16:15 
0.7 

16:56 
0.6 

17:38 
0.6 

18:20 
0.6 

18:06 
9.1 

18:65 
9.1 

14:46 
9.1 

16:40 
9.1 

16:87 
9.2 

17:86 
9.3 

18:35 
9.5 

13:17 
0.0 

14:13 
-0.1 

16:07 
-0.2 

16:00 
—0.2 

16:60 
-0.2 

17:38 
-0.1 

18:28 
0.1 

13:13 
9.0 

14.-00 
8.9 

14:46 
8.6 

15:38 
8.5 

16:21 

8.4 

17:10 
8.4 

17:68 
8.5 

12:88 
LI 

13:20 
LI 

14.-07 
LI 

14:66 
LO 


21:45 
9.5 

22:25 
9.8 

23:07 
10.1 

23:50 
10.2 


I 


19:08 
0.6 

19.56 
0.7 

20:51  I 
0.7 

21:48 
0.7 

22:48 

0.6  I 

28:52  ' 
0.4 


19:32 

9.9  I 

20:28 
10.3 

21:22 
10.6 

22:13 
10.8  i 

23:03 
10.9 

23:52 
10.8 


19:13  I 
0.4 

20:01 
0.7 

20:50 
1.0 

21:40 
1.3 

22.90 
1.4 

23:22 
1.5 


18:46 
8.6 

19:33 
8.9 

20:20 
9.2 

21 KW 
9.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  conHccutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  op  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian,  W.;  0*>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  16:47  is  8:47  p.  m. 
#,  new  moon;  "}),  1st  quar.;  Oi  'ull  moon;  ^,  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  fa^hest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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— 

JULY. 

AUGUST. 

SEPTEMBER.                          || 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

8:81 
0.0 

9:87 
8.5 

15:41 
0.8 

21:64 
10.0 

o 

8 

1 

4:42 
—1.0 

10:49 
9.8 

16:52 
0.0 

28KW 
10.9 

P 

W 

1 

5:56 
— L6 

12:08      18:14 
10.6     — L8 

.    .    . 

F 

2 

4:19 
-0.5 

10:26 
8.8 

16:27 
0.6 

22:40 
10.4 

M 

2 

5:81 
—1.8 

11:38 
9.7 

17:42 
-0.4 

28:58 
ILl 

E 

Th 

2 

0:27 
1L8 

6:48     12:51 
— L6       10.8 

19:06 
— L5 

§ 

8 

3 

6:07 
-0.9 

11:12 
9.1 

17:12 
0.4 

23:27 
10.6 

p 

Tu 

3 

6:19 
— L6 

12:26 
10.1 

18:82 
-0.6 

:  :  : 

F 

3 

'    1:18 
ILl 

7:81     13:40 
— L4       10.8 

19:66 
— L4 

8 

.4 

5:58 
—1.1 

12:00 
9.3 

18:00 
0.2 

W 

4 

0:47 
ILl 

7:08 
—1.5 

13:15 
10.2 

19:23 
-0.8 

S 

4 

2K» 
10.7 

8:21      14:82 
-LO       10.7 

20:50 
--L1 

M 

5 

0:15 
10.7 

6:41 
-1.3 

12:47 
9.5 

18:49 
0.1 

E 

Th 

5 

1:87 
10.9 

7:57 
—1.3 

14:06 
10.3 

20:16 
-0.7 

8 

5 

3:02 
10.2 

9:13      15:26 
-0.5       10.4 

21:47 
-0.8 

Tu 

6 

1.-06 
10.7 

7:30 
—1.2 

13:36 
9.6 
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27 

■3:26 
-0.8 

9:37 
10.5 

15:53 
—1.3 

22:06 
10.7 

O 

S    27 

4:48 
-0.8 

10:55 
11.4 

17:19 
—1.9 

23:30 
10.2 

N 

Ml  27 

5:15 
—0.3 

11:28 
11.2 

17:54 
—1.5 

O 

Th 

28 

4:17 
-1.1 

10:28 
11.1 

16:45 
-1.8 

22:57 
10.8 

H 

28 

6:82 
-0.8 

11:45 
11.5 

18:08 
— L9 

.     .    . 

Tu  28 

OKM 
9.5 

6.-04 
-0.3 

12:17 
ILO 

18:41  1 

-1.4! 

F 

29 

5:06 
—1.3 

11:17 
11.4 

17:35 
—2.1 

23:47 
10.8 

N 

M;29 

0:19 
10.1 

6:21 
—0.6 

12:34 

n.3 

18:58 
— L7 

W!29 

0:52 
9.5 

6:52 
—0.1 

13K)4 
10.7 

1958, 
-1.1  ' 

S 

30 

5:53 
—1.2 

12:06 
11.6 

18:25 
-2.1 

Tu  30 

1:08 
9.8 

7:10 
—0.3 

13:23 
11.0 

19:48 
—1.4 

Th'30 

1 

1:39 
9.3 

7:40 
0.2 

13:52 
10.3 

20:14, 

-0.8  1 

s 

31 

0:37 
10.6 

6:42 
—1.0 

12:54 
11.4 

19:11 
—1.9 

' 

F   31 

2:25 
9.1 

8:30 
0.5 

14:40 
9.7 

21:02  ' 
—0.3  1 

1 

Thetid 
a  compari» 
from  Mean 
is  4.8  feet  b 
a  minus  (- 

The  tin 
(a.m.),  all 

equator;  A 

es  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundi 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh< 
'  moon;  }).  1st  quar.;  O,  ^ull  moon;  (C,  3d  < 
,  P,  moon  m  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  8ur\'ey  Cha 
water,  add  the  tabular  height  to  the  soundi 
Libtract  It. 

W.;  O**  is  midnight,  12>»  is  noon;  all  hours  le 
m  diminished  by  12  give  the  times  after  noor 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

?8s  than  12  are  in  the  forenoon 
i;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

.  i 
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' 

JANUABY. 

FEBRUARY. 

MARCH.                             1 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

» 

Dayof— 

Time  and  Hei^tof  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W.  JMo. 

F 

1 

3:06 
S.8 

9:05     15:42 
0.8        8.2 

21K)6 
0.8 

M 

1 

4:88 
8.8 

10:51      17:16 
0.5        8.1 

22:40 
0.4 

N 

M 

1 

8:28 
8.5 

9:31 
0.7 

UlOi 
8.0 

21:30 
0.7 

S 

2 

4:02 
8.9 

10:10     16:38 
0.8        8.2 

22KW 
0.2 

N 

Tu 

2 

5:80 
8.9 

11:41      18K)5 
0.4        8.2 

28:84 
0.8 

Tu 

2 

4:21 
8.5 

10:37 
0.6 

17:00 
3.1 

22:84 
0.6 

s 

3 

4:55 
4.1 

11:06     17:28 
0.2        8.3 

22:54 
0.1 

W 

3 

6:19 
8.9 

12:24      18:50 
0.3        8.8 

.    .    . 

W 

3 

5:14 
3.6 

11:21 
0.6 

17:46 
3.2 

2836 
0.4 

M 

4 

5:44 
4.1 

11:55     1850 
0.1      ,3.4 

28:44 
0.1 

Th 

4 

0:21 
0.8 

7:04      13.-01 
8.9.      0.2 

19:81 
3.4 

Th 

4 

6K)1 
3.7 

12:00 
0.8 

18:29 
3.4 

.    .    . 

Tu 

5 

6:82 
4.2 

12:40      19K» 
0.1         8.4 

.    .    . 

o 

F 

5 

1:03 
0.2 

7:46     13:86 
8.9        0.1 

20:11 
3.5 

F 

5 

0.-09 
0.8 

6:48 
8.7 

12:34 
0.2 

19:07 
3.5 

N 

o 

W 

6 

0:84 
0.1 

7:18     13:22 
4.1         0.0 

19:50 
3.4 

8 

6 

1.48 
0.2 

8:26      14:11 
3.8        0.0 

20:51 
3.4 

o 

8 

6 

0:48 
0.2 

7:22 
8.7 

18:06 
0.1 

19:48 
3.6 

Th 

7 

1.-20 
0.2 

8:04     14:00 
4.0        0.0 

20:86 
3.4 

S 

7 

2:20 
0.2 

9:05      14.45 
8.6        0.0 

21:31 
3.4 

A 

S 

7 

1:21 
0.1 

8H)0 
3.7 

13:39 
0.0 

20:20 
8.6 

F 

8 

2:00 
0.2 

8:46      14:38 
3.9        0.1 

21:20 
3.3 

A 

M 

8 

2:50 
0.2 

9:42      15:19 
8.4        0.0 

22:08 
3.3 

M 

8 

1:M 
0.1 

8:86 
8.6 

14:10 
—0.1 

20:52 
3.6 

8 

9 

2:44 
0.2 

9:82      15:16 
8.7        0.1 

22K)5 
3.2 

E 

Tu 

9 

8:80 
0.8 

10:20     15:58 
3.2        0.1 

22:46 
8.2 

E 

Tu 

9 

2:27 
0.0 

9:11 
8.4 

14:41 
-0.1 

21:28 
3.5 

S 

10 

8:24 
0.4 

10:14     15:54 
3.4        0.2 

22:50 
8.1 

W 

10 

4:09 
0.3 

11:01      16:28 
3.0        0.2 

28:28 
8.2 

W 

10 

8:01 
0.0 

9:46 
8.2 

15:14 
0.0 

22:04 
3.5 

|a 

M 

11 

4K)4 
0.5 

10:58     16:32 
8.2        0.2 

28:85 
8.1 

Th 

11 

4:51 
0.8 

11:41      17:06 
2.8        0.8 

.    .    . 

Th 

1? 

3:40 
0.0 

10:24 
3.0 

15:49 
0.1 

22:45 
3.4  i 

1  ;tu 

12 

4:45 
0.6 

11:42      17:12 
8.0        0.8 

.    .    . 

F   12 

0:14 
8.1 

6:41      12JK2 
0.4        2.7 

17:49 
0.4 

F 

12 

4:28 
0.1 

11K)7 
2.8 

16:26 
0.8 

28«2 
3.3 

E    W 

13 

0:20 
8.0 

5:30     12:30 
0.6        2.8 

17:54 
0.4 

a 

8 

13 

1«7 
8.1 

6:88     18:34 
0.4        2.6 

18:39 
0.5 

S 

13 

6:12 
0.2 

11:69 
2.7 

17:10 
0.4 

.    .    . 

(CjTh 

14 

1:06 
8.0 

6:22     13:24 
0.7        2.7 

18:38 
0.5 

8 

14 

2:05 
8.2 

7:41      14:48 
0.4        2.7 

19:40 
0.5 

c 

8 

14 

0:27 
8.2 

6:09 
0.8 

13:03 
2.6 

18:03 
0.5 

If 

15 

1:56 
3.1 

7:20      14:20 
0.6        2.7 

19:28 
0.6 

M   15 

8:02 
8.4 

8:50      15:45 
0.8        2.8 

20:47 
0.4 

M 

15 

1.-29 
8.2 

7:11 
0.4 

14:14 
2.7 

19:11 
0.6 

8 

16 

2:45 
8.2 

8:20     15:18 
0.5        2.8 

20:22 
0.5 

s 

Tu  16 

4K)1 
3.6 

9:58     16:40 
0.2        3.0 

21:56 
0.2 

8 

Tu 

16 

2:84 
3.8 

8.-21 
0.8 

15:22 
2.8 

20:28 
0.5 

S 

17 

8:36 
3.5 

9:21      16:12 
0.4        2.9 

21:19 
0.3 

W  17 

4:56 
3.9 

10:51     17:31 
0.0        3.4 

22:56 
0.0 

W 

17 

3:38 
3.6 

9:30 
0.2 

16:18 
3.2 

21:40 
0.3 

M 

18 

4:28 
3.7 

10:19      17:04 
0.2        3.1 

22:17 
0.2 

Th:i8 

5:50 
4.2 

11:46      1831 
-0.8        3.7 

23:52 
-0.3 

Th 

18 

4:36 
3.8 

10:29 
0.0 

17:10 
3.5 

22:44 
-0.1 

Tu 

19 

5:19 
4.0 

11:14      17:53 
—0.1        3.3 

23:12 
-0.1 

Fil9 

6:40 
4.3 

12:85      19K)8' 
-0.5         4.0 

.    .    . 

F 

19 

5:81 
4.1 

11:22 
-0.8 

17:67 
8.9 

23:40 
-0.5 

■  8 

W 

20 

6:08 
4.2 

12:06      18:41 
-0.8        3.5 

:  :  : 

f   S    20 

0:47 
-0.5 

7:30      18:22 
4.4     —0.7 

19:52 
4.2 

8 

20 

6:21 
4.2 

12:10 
-0.5 

18:43 
4.2 

• 

Th 

21 

0:05 
-0.2 

6:57      12:56 
4.4      -0.6 

19:30 
3.7 

s;2i 

1:88 
—0.7 

8:19      14:08 
4.4     -0.7 

20:40 
4.3 

P 

• 

S 

21 

0:31 
-0.7 

7:10 
4.3 

12:56 
-0.7 

19:28 
4.5 

F 

22 

0:56 
-0.4 

7:45     13:43 
4-4     -0.6 

20:17 
8.8 

E 

m;22 

2:29 
-0.7 

9:07      14:52 
4.8     -0.7 

21:28 
4.3 

E 

M 

22 

1:21 
-0.8 

8:00 
4.3 

13:40 
-0.8 

20:14 
4.6 

P 

S 

23 

1:49 
-0.5 

8:85     14:31 
4.4     -0.6 

21:05 
3.9 

Tu  23 

8:16 
-0.6 

9:58      15:38 
4.0     -0.5 

22:18 
4.2 

Tu'23 

2:10 
—0.8 

8:47 
4.2 

14:25 
-0.7 

21:01 
4.5 

s 

24 

2:42 
-0.5 

9:26     15:19 
4.2     —0.6 

21:54 
3.9 

W  24 

4:08 
-0.4 

10:51      16:24 
3.7     —0.3 

28:10 
4.0 

W 

24 

2:56 
-0.7 

9:86 
4.0 

15:08 
—0.5 

21:50 
4.4  ; 

|M!25 

3:84 
-0.4 

10:19      16:06 
4.0     —0.4 

22:86 
3.9 

Th  25 

5:01 
—0.1 

11:46      17:11 
3.4         0.0 

.     .    . 

Th 

25 

3:46 
-0.6 

10:26 
3.6 

15:53 
-0.2 

22:48  j 
4.1  1 

E  Tu 

26 

4:28 
—0.3 

11:13      16:54 
3.8     —0.8 

23:40 
3.8 

D 

F    26 

0.-08 
3.8 

5:58      12:48 
0.2         3.1 

18K)4 
0.3 

F 

26 

4:38 
-0.1 

11:21 
3.3 

16:41 
0.1 

23:40 
8.8 

|W 

27 

5:24 
—0.1 

12:11      17:-15 
3.5     -0.1 

.    .     . 

8    27 

1:10 
8.6 

7:02      13:53 
0.5         2.9 

19:08 
0.6 

8 

27 

5:31 
0.2 

12:23 
8.0 

17:86 
0.4 

});Th 

28 

0:87 
8.8 

6:25      13:15 
0.12        3.2 

18:37 
0.2 

S    28 

2:15 
3.5 

8:15     15:00 
0.7         2.9 

20:16 
0.7 

g 

8 

28 

0:43 
3.5 

6:35 
0.5 

13:31 
2.9 

18:40  i 
0.7  1 

1  F 

29 

1:38 
3.7 

7:30      14:15 
0.4         3.1 

19:86 
0.4 

, 

M 

29 

1:50 
8.3 

7:44 
0.7 

14:39 

2.8 

19:56 
0.8  , 

1 

8    30 

2:39 
3.7 

8:40*     15:20 
0.5         3.0 

20:89 
0.5 

Tu 

30 

2:59 
3.3 

8:59 
0.7 

15:44 
2.9 

21:18 
0.8 

S 

|31 

etid 
parls 
^eai 
eetb 

3:40 
3.7 

9:51      16:20 
0.5        3.0 

21:41 
0.5 

1 

■ 

W  31 

4:00 
3.3 

10:01 
0.7 

16:36 
3.1 

22:23 
0.7 

! 

Th 

■  acorn 

'  from 

i.s  1.7  f 

a  min 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water,  which  is  the  datum  of  sound 
lelow  mean  soa  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 

th  their  times  on  the  flrnt  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heightH  ii 
Ings  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  Houndi 
ibtract  it. 

n  the  .second  line  of  each  day: 
1  feet  and  tenths,  arc  reckoned 
irts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

The  til 

(a.m.),all 

ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  0»»  is  midnight,  W**  is  noon:  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

es.s  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

#,  neiw 
equator;  A 

1 

'  moon:  }).  1st  quar.;  O.  'ull  moon;   (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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APRIL, 

1 

MAY. 

1 

JUNE.                                   1 

1 

Oajrof- 

Time  and  Hclphtof  High  and 
Ltm MVfltor 

^ 

Diirof— 

Time  and  HeMtht  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

w. 

Mo. 

W.  Mo. 

1 

W. 

Mo. 

Th 

1 

4:€0 
3.4 

1D:4« 

0.6 

17:21 
3.3 

28:11 
0.5 

S 

1 

5HM 
3.3 

10:36 
0.4 

17:36      23:15 
3.5         0.6 

Tu 

1 

6:48 
3.2 

11  H» 
0.2 

18:00 
3.9 

23:49 
0.1 

F 

2 

ft;  37 
3.5 

11:^4 

18:01 
8.5 

23: 4S 
0.4 

E 

s 

2 

5:44 
3.3 

11:13 
0.2 

18:01       23:49 
3.7         0.3 

W 

2 

658 
3.2 

11:44 
0.1 

18:88 
4.0 

:  :  : 

A 

B 

3 

3.5 

11:57 
0.2 

10:3« 
3.6 

.    ,    . 

M 

3 

e.23 
il,4 

11:47 
0.1 

18:36    .    .     . 
3.8    .    ,    . 

0 

Th 

3 

0-.81 
-0.1 

7K>9 
8.8 

12:23 
0.0 

19:08 
4.1 

li 

4 

0;^ 
0.2 

e.53 

3.fi 

12:29 

19:10 
3,7 

Tu 

4 

0:21 
0.1 

6:59 
3.4 

12:21       19:09 
0.0         3.9 

F 

4 

1:14 
-0.3 

7:50 
8.8 

18:04 
0.0 

20:00 
4.1 

K 
O 

M 

5 

0.1 

7:30 
3.6 

13:01 
-0.1 

1!>:43 
3.S 

0 

W 

5 

0:58 
M).l 

7:35 
3.4 

12:,W      19:45 
0.0         4.0 

S 

S 

5 

1:69 
-0.8 

8:34 
3.3 

18:49 
—0.1 

20:47 
4.0 

Tu 

6 

1.-26 
CO 

8:06 
3.5 

13:33 
-0.1 

20:16 
3.8 

Th 

6 

1:86 
-0.2 

8:13 
3.3 

18:80      20:23 
-0.1         4.0 

s 

6 

2:44 
-0.3 

9:21 
8.8 

14-37 
-0.1 

2135 
3.9 

W 

7 

2:00 
-0.1 

8:41 
3.8 

14.04 
-0.1 

20:51 
8.8 

F 

7 

2:16 
-0.3 

8:53 
3.8 

14:10      21  .-06 
-0.1         3.9 

M 

7 

8:30 
-0.3 

10:11 
8.2 

15:29 
0.0 

22129 
3.8 

Th 

8 

2:36 
—0.2 

9:18 
3.2 

14.38 
0.0 

21:80 
8.7 

S 

8 

2:58 
-0.3 

9:87 
3.2 

14.63      21:51 
0.0         3.7 

Tu 

8 

4:20 
—0.2 

11K)6 
8.2 

16:24 
0.1 

28:24 
3.6 

F 

9 

8:17 
—0.2 

9:58 
8.1 

15:15 
0.1 

22:14 
8.6 

s 

s 

9 

3:46 
-0.2 

10:27 
8.0 

15:40      22:45 
0. 1         3. 6 

W 

9 

6:12 
0.0 

12:05 
8.2 

17:28 
0.2 

1 

S 

10 

4:01 
-0.1 

10:43 
2.9 

15:58 
0.2 

23.03 
3.4 

M 

10 

4:35 
0.0 

11:21 
2.9 

16:31      23:40 
0.3         3.4 

<C 

Th 

10 

0:24 
8.4 

6H)6 
0.1 

13K)6 
8.8 

18:88 
0.3 

s 

11 

4:51 
0.1 

11:47 
2.8 

16:46 
0.3 

.    .    . 

Tu 

11 

5:80 
0.1 

12:26 
2.9 

17:36    .    .    . 
0.4    ..    . 

F 

11 

1:29 
8.8 

7tm 

0.1 

14.-08 
3.5 

19:41 
0.3 

S 

M 

12 

0K)0 
3.3 

5:47 
0.2 

12:44 
2.7 

17:44 
0.6 

C 

W 

12 

0:43 
3.3 

6:30 
0.2 

13:31      18:47 
3.0         0.4 

E 
P 

S 

12 

2:86 
3.4 

8KB 
0.1 

15:00 
3.7 

20:49  i 
0.2  ; 

(C  Tu 

13 

1:07 
3.3 

6:50 
0.3 

13:54 

2.8 

18:65 
0.6 

Th 

13 

1:50 
8.3 

7:33 
0.2 

14:33      20:00 
8.2         0.3 

s 

13 

8:83 
3.4 

9K)0 
0.1 

16:54 
8.9 

21:51 
0.1  1 

i\v 

14 

2:11 
3.3 

7:69 
0.8 

14:68 
3.0 

20:15 
0.4 

F 

14 

2:67 
8.4 

8:85 
0.1 

15:28      21:10 
8.6         0.1 

M 

14 

4:28 
8.4 

9:54 
0.0 

16:47 
4,2 

22:.%  ' 
0.0 

Th 

15 

3:18 
3.5 

9:04 
0.2 

15:56 
8.8 

21:26 
0.1 

S 

15 

8:67 
3.6 

9:31 
0.0 

16:19      22:11 
3.9      —0.1 

Tu 

15 

6:20 
8.6 

10:46 
-0.1 

17:35 
4.3 

23:41  , 
-0.1 

F 

16 

4:18 
3.7 

10:01 
0.0 

16:45 
3.8 

22:29 
-0.2 

K 
P 

s 

16 

4:50 
3.7 

10:24 
—0.2 

17:07      23K)5 
4.2      —0.3 

W|16 

6:09 
3.6 

11:38 
-0.2 

18:26 
4.4 

1  s 

1 

17 

5:12 
3.9 

10:55 
—0.8 

17:34 
4.2 

23:24 
—0.5 

M 

17 

6:40 
3.8 

11:12 
-0.3 

17:56      23:57 
4. 5      —0. 5 

• 

Th'17 

0:81 
-0.2 

6:68 
8.6 

12.'26 
—0.2 

19:11  1 
4.4 

PS 

18 

6:02 
4.1 

11:42 
—0.5 

18:18 
4.4 

Tu 

18 

6:28 
8.9 

12:00 
—0.4 

18:41    .     .    . 
4.6    ..     . 

N 

F 

18 

1:19 
-0.2 

7:46 
3.5 

13:12 
-0.1 

20:00 
4.3 

•   M 

19 

0:15 
-0.7 

6:50 
4.1 

12.'28 
—0.6 

19:08 
4.6 

• 

W 

19 

0:45 
—0.6 

7:15 
8.8 

12:46      19:30 
—0.4         4.7 

S 

19 

2:01 
—0.2 

8:35 
8.5 

14  KM 
0.0 

20:49 
4.2 

Tu 

20 

1:03 
—0.8 

7:37 
4.1 

13:11 
-0.6 

19:50 
4.7 

Th 

20 

1:31 
-0.5 

8:03 

3.8 

18:81      20:16 
-0.4         4.5 

s 

20 

2:46 
—0.1 

9:24 
3.4 

14:46 
0.1 

21:38 
3.9 

|W 

21 

1:51 
-0.7 

8:23 
4.0 

13:66 
-0.5 

20:37 
4.6 

F 

21 

2:19 
-0.4 

8:51 
3.6 

14:16      21:07 
-0.2         4.3 

M 

21 

3:29 
0.0 

10:14 
3.3 

15:35 
0.3 

22=27 
3.7 

Th 

22 

2:37 
-0.6 

9:11 
3.8 

14:40 
—0.3 

21:27 
4.4 

N 

S  |22 

3K>5 
—0.2 

9:42 
3.4 

15:08      21:58 
0.0         4.0 

Tu 

22 

4:11 
0.2 

11:06 
3.2 

16.-21 
0.6 

23:19 
3.3 

F 

23 

3:25 
—0.4 

10O3 
3.6 

15:2t) 
—0.1 

22:19 
4.1 

H  I23 

1 

3:51 
0.0 

10:88 
8.2 

15:64      22:M 
0.3         3.7 

W 

23 

4.56 
0.3 

12K)1 
3.1 

17:12 
0.7 

:  :  : 

S 

24 

4:14 
-0.1 

10:69 
3.3 

16:15 
0.2 

28:15 
8.7 

M 

24 

4:41 
0.2 

11:36 
3.0 

16:49      28:49 
0.5         3.4 

Th 

24 

0:11 
8.1 

5:42 
0.4 

12:54 
3.0 

18:05 
0.8 

N 

S 

25 

5:06 
0.2 

12:01 
3.0 

17:12 
0.5 

Tu 

25 

5:82 
0.4 

12:88 
3.0 

17:48    .    .    . 
0.8    .    .    . 

A 

1> 

F 

25 

1K» 
2.9 

6-i8 
0.6 

13:46 
3.0 

19:00 
0.9 

M 

1 

26 

0:17 
3.4 

6KJ5 
0.5 

13:08 
2.9 

18:18 
0.7 

D 

W 

26 

0:50 
3.2 

6:26 
0.6 

13:36      18:56 
2.9         0.9 

£ 

8 

26 

2:00 
2.8 

7:15 
0.6 

14:84 
3.1 

19:56 
0.9  : 

D  Tu 

27 

1:23 
3.2 

7K)6 
0.7 

14:14 
2.9 

19:84 
0.9 

Th  27 

1:.'>2 
3.0 

7:20 
0.6 

14:38      20:08 
8.0         1.0 

Si  27 

2:52 
2.8 

8:02 
0.6 

15:19 
3.2 

20:51 
0.8 

W 

28 

2:29 
3.1 

8:11 
0.7 

15:14 
8.0 

20:58 
0.9 

A 

F   28 

2:49 
8.0 

8:13 
0.6 

15:28      21:01 
8. 1         0. 9 

mI28 

8:42 
2.8 

8:61 
0.6 

16.-02 
3.4 

21:43 
0.6 

Th 

29 

3:27 
8.1 

9:10 
0.7 

16:05 
3.1 

21:53 
0.8 

£ 

8 

29 

8:40 
3.0 

9:01 
•0.6 

16:06      21:60 
3. 3         0. 8 

TU|29 

4:30 
2.9 

9:39 
0.5 

16:46 
3.6 

22:81 
0.4 

A 

F 

30 

4:19 
8.2 

9:56 
0.5 

16:48 
3.8 

22:39 
0.7 

8 
M 

30 
31 

4:25 
3.0 

6:09 
3.1 

9:44 
0.5 

10:25 
0.4 

16:45       22:30 
3.5         0.6 

17:22      23:10 
3.7         0.8 

W 

30 

5:15 
8.0 

10:26 
0.3 

17:29 
3.8 

23:20 
0.1 

The  tid 
a  comparis 
from  Mean 
is  1.7  feet  b 
a  minus  (- 

The  til 
(a.m.),  all 

eH  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 

Low  Water,  which  is  the  datum  of  soundi 
elow  mean  sea  level.    To  find  the  depth  of 

)  sign  is  before  the  height,  in  which  case  si 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whei 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
ngs  on  the  Coast  and  Geodetic 
water,  add  the  tabular  height  t 
ibtract  it. 

W.;  0>>  is  midnight.  12>>  is  noon 
a  diminished  by  12  give  the  timt 

nd  heir 

e  heigh 

Survey 

0  the  so 

.  all  hoi 
rafter  I 

htsc 
ts.ir 
r  Ch 
undJ 

Lirsl 
loon 

n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

Birta  for  this  region,  and  which 

ng»  given  on  the  chart,  unlesB 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

#,  new 
equator;  A 

moon;  }) 
,  P,  moon 

,  Ist  quar.;  O.  ^"^1  moon;  (C.  8d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the 
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JULY. 

i;hand 

~ 

~ 

AUGUST. 

Time  and  Height  of  Hi« 
Low  Water. 

fhand 

2255 
10.2 

" 

SEPTEMBER.                           1 

Time  and  Height  of  High  and 
LowWater. 

J2 

Day  of— 

Time  and  Height  of  Hi| 
Low  Water. 

O 

Dayof- 

1 

P 

Day of— 

w.Jmo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

3KH       9:16 
-0.1        8.0 

16:10 
0.8 

21:25 
9.3 

1 

4:11 
— M 

10:26 
8.8 

1651 
0.1 

W 

1 

654 
—1.8 

11:88 
10.2 

17:48 
—1.8 

23:66 
10.7 

1 

F 

2 

8:49     10.-01 
-0.5        8.2 

16:54 
0.7 

22:10 
9.6 

M 

2 

4:59 
—1.6 

11.14 
9.2 

17:11 
-0.2 

-5355 
10.3 

£ 

Th 

2 

6:11 
-L8 

12:24 
10.4 

18:31 
-1.6 

:'S;8 

3 

4:34     10:48 
-0.9        8.5 

16:89 
0.6 

22:56 
9.9 

P 

Tu 

3 

5:47 
—1.6 

9.5 

1851 
-0.5 

F 

3 

0:46 
10.6 

6:59 
—1.6 

13:16 
10.4 

19:22 
-1.4 

8 

4 

6:20     1154 
—1.2        8.7 

17:26 
0.8 

23:42 
10.0 

W 

4 

0:16 
10.4 

6:34 
—1.7 

12:49 
9.7 

18:52 
—0.7 

S 

4 

1:39 
10.2 

7:49 
—1.2 

1451 
10.1 

20:17 
— L2 

1 

M 

5 

6:08      12:21 
—1.8        8.9 

18:16 
0.2 

.    .    . 

E 

Th 

5 

1:06 
10.8 

7:23 
-1.6 

13:39 
9.8 

19:44 
—0.8 

s 

5 

2:81 
9.7 

8:40 
—0.6 

14:63 
9.8 

21:13 
-0.8 

;Tu 

6 

0:30       6:56 
10.0     —1.3 

18:10 
9.0 

19:06 
0.1 

F 

6 

157 
10.0 

8:13 
—1.2 

1459 
9.8 

20:39 
—0.7 

c 

M 

6 

3:30 
9.0 

9:36 
0.0 

16:60 
9.4 

22:15 
-0.4 

p;w 

7 

1:21       7:46 
9.9     -1.2 

14K)1 
9.1 

20K)1 
0.0 

S 

7 

2:62 
9.6 

956 
-0.7 

15:21 
9.6 

21:36 
-0.5 

Tu 

7 

4:85 

8.4 

1059 
0.6 

16:62 
9.0 

2353 
—0.1 

I     iTh 

1     1 

8 

2:14       8:37 
9.6     -1.0 

14:53 
9.2 

20:69 
0.0 

a 

s 

8 

3:50 
9.2 

10:00 
—0.8 

16:16 
9.4 

22:86 
—0.3 

N 

W 

8 

5:46 
8.0 

11:47 
1.0 

17:59 

8.8 

e'f 

9 

8:10*     9:30 
9.3     -0.7 

15:47 
9.2 

21:58 
0.0 

M 

9 

4:58 
8.6 

11:00 
0.8 

17:15 
9.2 

23:42 
-0.1 

Th 

9 

054 
0.1 

6:58 
7.9 

12:56 
1.0 

19:05 
8.8 

<L     S 

10 

4:09     10:26 
9.0     -0.8 

16:44 
9.2 

22:59 
0.0 

Tu 

10 

6:00 
8.2 

1254 
0.6 

18:19 
9.1 

•    •    • 

F 

10 

1:89 
0.1 

858 
8.0 

1451 
0.9 

2059 
8.9 

'     i  S 

11 

5:12      11:24 
8.8        0.0 

17:40 
9.2 

.    .    . 

W 

11 

0:60 
0.0 

7:10 
8.1 

1859 
0.8 

19:21 
9.2 

S 

11 

2:37 
0.0 

951 
8.2 

14:50 
0.7 

21.55 
9.1 

Ml  12 

0K«       6:14 
—0. 1        8,6 

12:24 
0.2 

1859 
9.3 

N 

Th 

12 

1:54 
—0.1 

8:16 
8.1 

14:11 
0.7 

20:21 
9.3 

S 

12 

3:28 
—0.2 

9:50 
8.6 

16:49 
0.6 

21:54  i 
9.1 

|Tu|13 

1:06       721 
-0.2        8.4 

13:24 
0.4 

19:37 
9.6 

F 

13 

2:53 
-0.2 

9:17 
8.2 

15:09 
0.6 

21:19 
9.4 

M 

13 

4:18 
-0.8 

10:31 
8.6 

16:82 
0.4 

22:37 
9.1 

'W  14 

2:08       8.-25 
-0.4         8.4 

14:21 
0.4 

20:34 
9.6 

S 

14 

8:46 
—0.4 

10:10 
8.3 

1651 
0^6 

2258 
9.5 

•< 

Tu 

14 

4:61 
-0.2 

11:08 
8.7 

17:11 
0.8 

23:16 
8.9 

Th 

15 

3:04       9:26 
—0.6         8.4 

15:18 
0.4 

21:29 
9.8 

• 

s 

15 

4:36 
-0.6 

10:55 
8.5 

16:60 
0.6 

22:56 
9.4 

W 

15 

6:27 
-0.1 

11:41 

8.7 

17:45 
0.8 

23:61 
8.7 

N    F 

16 

3:67      10:20 
—0.7         8.6 

16:10 
0.4 

22:19 
9.8 

M 

16 

6:16 
-0.4 

11:36 
8.6 

17:33 
0.5 

23:86 
9.2 

E 
A 

Th 

16 

5:69 
0.1 

12:10 

8.7 

18:17 
0.8 

.    .     . 

•    S  |17 

4:48      11:10 
-0.8        8.6 

17:00 
0.5 

23:07 
9.7 

Tu 

17 

6:66 
-0.3 

12:18 
8.5 

18:11 
0.6 

.    .    . 

F 

17 

0:24 
8.6 

6:29 
0.4 

12:39 
8.6 

18:49 
0.4, 

1  8  ,18 

5:34      11:65 
-0.7         8.4 

17:47 
0.6 

2353 
9.6 

W 

18 

0:16 
9.0 

6:81 
-0.1 

12:46 
8.4 

18:49 
0.6 

s 

18 

0:56 
8.4 

7:00 
0.6 

18:10 
8.6 

19.-23. 

0.4  1 

M 

19 

6:17     12:39 
-0.6         8.3 

18:31 
0.7 

A 

E 

Th 

19 

0:54 
8.6 

7:05 
0.1 

13:19 
8.4 

19:24 
0.7 

!S 

19 

1:30 
8.1 

7:81 
0.7 

18:44 
8.6 

20:00  1 

0.5  1 

Tu20 

0:38       6:59 
9.2     —0.4 

13:19 
8.8 

19:16 
0.8 

F 

20 

1:30 

8.4 

7:39 
0.4 

13:53 

8.4 

20:00 
0.8 

M 

20 

2:08 
8.0 

8:07 
1.0 

14:24 
8.4 

20:45 
0.5  , 

Wi21 

1:20       7:39 
8.8     —0.1 

18:68 
8.2 

19:69 
0.9 

S 

21 

2:09 
8.2 

8:16 
0.7 

14:29 
8.8 

20:40 
0.8 

Tu 

21 

2:51 
7.7 

8:60 
1.2 

15:09 
8.3 

21:34  ' 
0.6 

iTh 

1 

22 

2K)3       8:20 
8.6        0.2 

14:37 
8.1 

20:41 
1.1 

s 

22 

2:46 
7.9 

8:63 
1.0 

15:07 

8.2 

21:24 
0.9 

D 

W 

22 

8:48 

7.6 

9:40 
1.4 

1651 
8.2 

22:80 
0.5 

A    F 

23 

2:46       9:00 
8.1        0.6 

15:17 
8.1 

21:26 
1.2 

^ 

M 

23 

3:29 
7.7 

9:32 
1.2 

16:61 
8.2 

22:11 
0.9 

s 

Th 

23 

4:41 
7.5 

10:40 
1.5 

1751 
8.8 

23:31 
0.4 

:  S 

24 

3:80       9:40 
7.8        0.9 

15:59 
8.1 

22:11 
1.2 

Tu 

24 

4:19 
7.5 

10:21 
1.4 

16:41 
8.2 

23.56 
0.7 

F 

1 

24 

5:47 
7.6 

11:45 
1.4 

1856 
8.6 

.    .    . 

i 

26 

4:16      10:26 
7.7        1.1 

16:43 

8.1 

23.-01 
1.2 

w 

25 

6:15 
7.4 

11:14 
1.6 

17:88 
8.8 

S 

25 

0:35 
0.2 

1851 
7.9 

12:52 
1.1 

19:09 
8.9 

!      M 

26 

5:06     11:11 
7.6        1.2 

1751 
8.2 

23:52 
1.0 

|Th|26 

0:06 
0.6 

6:16 
7.6 

12:16 
1.4 

.  18:35 
8.6 

'  s 

26 

1:85 
-0.3 

7:52 
8.6 

1854 
0.6 

20.59 

9.4! 

Tu 

27 

6:69     12:01 
7.4        1.3 

18:20 
8.3 

s 

F 

27 

1K» 
0.2 

7:19 
7.7 

13:16 
1.1 

19:33 
9.0 

M 

27 

2:81 
-0.8 

8:46 
9.1 

1451 
-0.2 

21:03 
9.9 

W 

1 

28 

0:45       6:66 
0.7        7.6 

12:64 
1.8 

19:11 
8.6 

S 

28 

2:01 
—0.2 

8:17 
8.1 

14:16 
0.7 

20:30 
9.4 

Tu 

28 

8:22 
—1.8 

9:37 
9.8 

16:44 
-0.9 

21:56 
10.8 

1     'Th 

29 

1:39       7:50 
0.8        7.7 

13:47 
1.1 

20.-06 
9.0 

s 

29 

2:56 
-0.7 

9:12 

8.7 

16:11 
0.1 

2154 
10.0 

9 

W 

29 

4:11 
—1.6 

1055 
10.3 

16:84 
—1.6 

22:46 
10. 6  1 

s    F 

30 

2:31       8:46 
-0.1        8.0 

14:39 
0.8 

20:56 
9.4 

M 

30 

3:48 
-1.8 

1052 
9.8 

1653 
-0.4 

22:i6 
10.4 

"^Th 

30 

5.50 
—1.7 

11:10 
10.7 

17:22 
-1.8 

28:86 
10.8 

1       ^ 

1 

31 

8:21       9:37 
-0.6        8.4 

16:31 
0.6 

21:46 
9.8 

O 

Tul31 

1 

4:36 
-1.6 

10:50 
9.8 

16:64 
-0.9 

28:06 
10.6 

Th 

a  com 

from  ] 

ia4.5f 

,  a  mini 

Th 
(a.m.) 

eqiiaU 

etid 

ieai 
eett 
18  (- 
etix 
.all 
ncM 
>r;  A 

lea  are  placed  in  the  ord( 
on  of  conaecutive  height 
I  Low  Water,  which  is  tl 
«low  mean  sea  level.    T 
-)  sign  is  before  the  heig 
ne  used  Is  Eastern  Stand 
greater  are  in  the  aftemi 
rmoon;  }),  1st  quar.;  O 
,  P,  moon  in  apogee  or  p 

»r  of  occun 
s  will  indi 
ae  datum  c 
0  find  the 
ht,  in  whi 
ard,  75th  r 
Don  (p.m.) 
full  moon 
»erigee. 

■enc4 
cjate 
f  so 
dept 
ch  ci 
rieri< 
and 

5,  wi 
whe 
iindi 
hof 
Else  £ 
lian 
whe 
3d 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tl 
ngs  on  the  Coast  and  Geodetic 
water,  add  the  tabular  height  t 
ubtract  it. 

W.;  O**  is  midnight,  12»  is  noon 
n  diminished  by  12  give  the  tim 
[{uar.:  E,  moon  on  the  equator; 

nd  heights  c 
le  heignts,  ii 
Survey  Cha 
o  the  MOund 

all  hours  1 

es  afternoon 

N,  S,  moon 

»n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
Lngs  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon 
:  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                             ] 

» 

D»ror- 

Time  att^  Hokbt  of  Elgt^and 
IjowWaUt. 

3 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

"    7 

W. 

Mo. 

W.  JMo. 

~ 

F 

1 

2:00 
—0.7 

8:36 
4.6 

14:33 
—0.8 

21K» 
4.0 

M 

1 

3:02 
—0.2 

9:54 
4.8 

15:52 
-0.2 

22:83 
8.4 

w 

1 

8:87 
0.1 

10:80 
8.9 

16:24 
0.0 

23:10 
3.2 

S 

2 

2:42 
-0.6 

9:26 
4.6 

15:22 
—0.6 

21:68 
8.7 

N 

Tu 

2 

8:68 
0.0 

10:51 
4.0 

16:46 
0.1 

28:84 
8.2 

Th 

2 

4:32 
0.3 

11:27 
8.6 

17:18 
0.2 

• 

3 

3:28 
-0.8 

10:16 
4.3 

16:12 
-0.3 

22:54 
8.4 

W 

3 

4:80 
0.8 

11:60 
8.6 

17:42 
0.3 

F 

3 

0:12 
8.1 

6:80 
0.6 

12:27 
8.3 

18:07  i 
0.4 

jM 

4 

4:15 
0.0 

11:15 
4.0 

17:06 
0.0 

23:64 
8.2 

c 

Th 

4 

0:89 
8.0 

6:65 
0.6 

12:56 
8.4 

18:44 
0.5 

(L 

8 

4 

1:12 
8.1 

6:85 
0.8 

13.-29 
8.1 

19O0 
0.5 

N  Tu    5 

6:08 
0.3 

12:13 
3.7 

18:07 
0.3 

.    .    . 

F 

5 

1:45 
8.0 

7K)7 
0.8 

14:08 
8.2 

19:48 
0.6 

S 

5 

2:10 
8.1 

7:48 
0.9 

14:27 
3.0 

19-36 
0.6 

C  Wl   6 

1 

1:00 
3.0 

6:18 
0.5 

13:21 
3.6 

19:13 
0.6 

S 

6 

2:48 
8.0 

8:28 
0.8 

16.-06 
8.2 

20:49 
0.6 

E 

M 

6 

302 
3.2 

8:47 
0.9 

15:20 
3.0 

20:42  ! 
0.6 

1  ;Thi  7 

2:10 
2.9 

7:27 
0.7 

14:80 
3.4 

20:28 
0.7 

S 

7 

8:44 
3.2 

9:40 

0.8 

16K)0 
8.2 

21:40 
0.5 

A 

Tu 

7 

3:50 
8.8 

9:40 
0.8 

16:10 
3.0 

21:29 

0.5 

If    8 

1 

8:17 
8.0 

8:50 
0.7 

1«:86 
8.4 

21:36 
0.6 

M 

8 

4:80 
8.4 

10:80 
0.7 

16:48 
8.2 

22:21 
0.4 

W!   8 

1 

4:32 
8.4 

10:22 
0.7 

16:58 
8.0 

22:10 
0,5 

1  S     9 

4:13 
3.1 

10:05 
0.6 

16:30 
3.4 

22:28 
0.5 

A 
E 

Tu    9 

5:11 
3.5 

11:08 
0.6 

17:28 
8.3 

23:00 
0.3 

Th    9 

6:10 
3.6 

1100 
0.5 

17-.35 
3.0 

22:50  ' 
0.4 

jsjio 

5:02 
3.3 

11:00 
0.5 

17:20 
3.5 

23:07 
0.3 

wiio 

6:47 
8.7 

11:40 
0.4 

18K» 
8.3 

23.32 
0.2 

F    10 

5:47 
8.7 

11:88 
0.8 

18:15 
3.1 

23:28 
0.3 

iMlll 

5:43 
3.5 

11:40 
0.4 

18:00 
3.6 

28:42 
0.2 

Th  11 

1 

6:28 
8.8 

12:12 
0.2 

18:46 
3.3 

8    11 

1 

6:26 
8.9 

12:16 
0.1 

18:56 
3.1 

•     •     • 

'Tu'i2 

6:20 
3.7 

12:12 
0.2 

18:40 
3.5 

•    •    • 

• 

F,12 

0:06 
0.1 

6:56 
8.9 

12:46 
0.0 

19:22 
8.3 

• 

S|l2 

0K)7 
0.2 

7K)4 
4.0 

12:57 
-0.1 

19:S5 
3.2  , 

e;w!i3 

0:15 
0.1 

6:55 
8.8 

12:46 
0.1 

19:15 
8.6 

S    13 

0:88 
0.1 

7:32 
3.9 

13:21 
—0.1 

19:58 
8.2 

M|13 

0:47 
0.1 

7:44 
4.0 

13:40 
—0.2 

20:17 
3.2 

,»Th|14 

0:48 
0.0 

7:80 
3.9 

13:15 
0.0 

19:61 
3.4 

S!l4 

i 

1:13 
0.1 

8:08 
8.9 

14K)0 
—0.2 

20:40 
8.2 

8 

Tu  14 

1:80 
0.0 

8:28 
4.0 

14:23 
-0.3 

21:02  ' 
3.2 

1     ,  F  1 15 

1:19 
0.0 

8:08 
3.8 

13:48 
0.0 

20:27 
3.3 

M'l5 

1:60 
0.1 

9:47 
3.8 

14:40 
-0.2 

21:21 
3.1 

wil5 

2:16 
0.0 

9:15 
8.9 

15:07 
—0.3 

21:.50 
3.2 

1     ■  S  1 16 

1 

1:48 
0.0 

8:37 
3.8 

14:23 
-0.1 

21:05 
3.2 

S 

Tu  16 

1 

2:32 
0.1 

,    9:32 
3.7 

15:25 
—0.1 

22:07 
3.0 

Th  16 

3.-06 
0.0 

10:03 
8.8 

15:55 
-0.2 

22:40 
3.2 

1     'S'l7 

1 

2:20 
0.1 

9:05 
3.6 

16:00 
—0.1 

21:42 
8.0 

W  17 

8:17 
0.2 

10:19 
8.6 

16:12 
0.0 

23:00 
2.9 

F  [17 

3:68 
0.1 

10:56 
8.6 

16:45 
—0.1 

23.  »4 
3.2 

i       M   18 

2:56 
0.1 

9:56 
3.5 

15:48 
0.0 

22:26 
2.9 

Th  18 

4K)7 
0.8 

11:14 
3.4 

17K)3 
0.1 

23:58 
2.9 

8  il8 

4:65 
•0.1 

11:52 
8.4 

17:37 
0.0 

:  :  :| 

1      Tu  19 

3:36 
0.2 

10:42 
3.4 

16:28 
0.1 

23:16 
2.7 

F1I9 

5:05 
0.4 

12:14 
3.3 

18O0 
0.2 

D 

S  |19 

0:30 
3.3 

5:67 
0.2 

12:53 
3.8 

18:32  ' 
0.1  , 

S   Wl20 

4:22 
0.4 

11:35 
3.2 

17:21 
0.2 

D 

8    20 

1:00 
2.9 

6:12 
0.4 

13:18 
3.3 

19:00 
0.2 

E 

M   20 

1:28 
3.4 

704 
0.2 

13:57 
3.3 

19:28 
0.1 

Th  21 

0:17 
2.7 

5:17 
0.5 

12:35 
3.2 

18:20 
0.3 

S   21 

2:01 
3.1 

7:25 
0.4 

14:28 
8.3 

20.00 
0.1 

Tu,21 

2:27 
8.6 

8:12 
0.2 

1501 
3.3 

2054  ' 
0.1 

^i  F    22 

1 

1:24 
2.7 

6:23 
0.6" 

13:42 
8.2 

19.-25 
0.3 

M  22 

2:68 
3.4 

8:33 
0.2 

15:27 
8.4 

20:58 
0.0 

W   22 

3:23 
3.8 

9:17 
0.1 

15:58 
3.3 

21:20 
0.1 

S  '23 

1      1 

2:31 
2.9 

7:11 
0.5 

14:48 
3.3 

20:80 
0.2 

E 

Tu  23 

1 

3:52 
3.8 

9:38 
0.0 

16:22 
8.5 

21:51 
—0.1 

P 

Thl23 

4:17 
4.1 

10:18 
0.0 

16:52 
3.4 

22:16 
—0.1 

S,24 

3:29 
3.2 

8:55 
0.3 

15:50 
3.5 

21:30 
0.0 

W   24 

4:40 
4.1 

10:35 
-0.2 

17:13 
3.7 

22:42 
—0.2 

F;24 

609 
4.8 

11:18 
-0.1 

17:44 
3.5 

•23:10 

—0.2 

m'25 

4:20 
3.6 

10:00 
0.0 

16:47 
8.8 

22:25 
—0.2 

P  Th  25 

5:28 
4.4 

11:30 
—0.4 

18:02 
3.8 

23:82 

—0.4 

8  125 

6:00 
4.4 

12:05 
—0.2 

18:33 
3.6 

Tu  26 

6:07 
4.0 

10:57 
-0.8 

17:37 
3.9 

23:13 
-0.4 

j  F    26 

6:17 
4.6 

12:20 
-0.5 

18:51 
3.8 

0 

8    26 

0.02 
-0.2 

6:49 
4.6 

12:.55 
-0.3 

19:23 
3.6 

^,W  27 

5:53 
4.3 

11:50 
—0.6 

18:25 
4.0 

C    S  127 

0:22 
-0.5 

7:a5 
4.7 

13:08 
-0.6 

19:38 
3.8 

N 

M,27 

0:51 
-0.2 

7:39 
4.6 

13:41 
-0.3 

20:12 
3.6 

O  Th'  28 

0:01 
-0.5 

6:39 
4.6 

12:38 
-0.7 

19:12 
4.1 

1  S'28 

1           ; 

1:07 
-0.4 

7:53 
4.6 

13:57 
—0.5 

20:27 
3.7 

Tu  28 

1:40 
-0.1 

8:27 
4.3 

14:27 
-0.2 

2101 
3.5 

F,29 

0:46 
-0.6 

7:29 
4.7 

13:27 
-0.8 

19:58 
4.0 

N   m'29 

1:55 
—0.3 

8:44 
4.6 

14:45 
—0.4 

21:20 
3.5 

\V  29 

2:29 
0.0 

9:18 
4.1 

15:12 
—0.1 

21:52  ; 
3.5 

1  S  |30 

1 

1:80 
-0.6 

8:12 
4.7 

14:14 
—0.7 

20:47 
3.8 

Tu  30 

2:44 
-0.1 

9:36 
4.2 

15:38 
—0.2 

22:13 
3.4 

Th  30 

3:20 
0.1 

10O7 
3.8 

15:57 
0.0 

22:43 
3.4 

is   31 

1 

2:15 
—0.5 

9:03 
4.5 

15:02 
—0.5 

21:38 
3.6 

F   31 

4:09 
0.3 

11:00 
8.6 

16:40 
0.1 

23:38 
3.3 

Thetid 
ft  comparis. 
from  Mear 
is  1.7  feet  b 
a  minus  (- 

The  tir 
(ft.  m.).all 

esare  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
1  Ix>w  Water,  which  is  the  datum  of  soundl 
«low  mean  sea  level.    To  find  the  depth  of 
)  sign  is  before  the  height,  in  which  case  s\ 
DC  used  is  Eastern  Standard,  75th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whc 

th  their  times  on  the  firHt  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  ir 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound 
ibtract  it. 

W.;  O"*  Is  midnight,  r2h  is  no<in:  all  hours  k 
»n  diminished  by  12  give  the  times  after  noon 

n  the  second  line  of  each  day;  1 
1  feet  and  tenths,  are  reckoned  , 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless  1 

»ss  than  12  are  in  the  forenoon 
;  for  instance,  15:47  Is  3:47  p  m.  , 

#.  ne\^ 

rmoon;  J 

.  iMt  q 

lar.:  O, 

full  moon:  (T,  3d  < 

juar.;  E, 

motm  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  1 

j  equator;  A 

,  P,  moon 

in  apxjgee  or  perigee. 

! 
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1 — 

JANl 
Time  an 

'ARY. 

~ 

FEBRUARY. 

tofHiR 
ater. 

MARCH. 

It  of  High  and 
ater. 

a 

Day of— 

d  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Heiffh 
LowW 

hand 

^ 

Dayof- 

Time  and  Heigh 
LowW 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

F       1 

4:46 
2.7 

11:36 
0.0 

17:29 
2.0 

23-.85 
-0.1 

M 

1 

0:14 
0.1 

6:20 
2.7 

18:16 

ao 

19r21 
L9 

N 

_ 
M      1 

6Htf     12.-00 
2.5        0.1 

18:13      23:50 
1.9         0.1 

S      2 

5:46 
2.8 

12:85 
-0.1 

18:81 
2.0 

:  :  : 

N 

Tu 

2 

1K)7 
0.0 

7:12 
2,7 

14:01 
0.0 

20:12 
2.0 

TU;       2 

6.-04      12:55 
2.5        0.1 

19K)9    .    .    . 
1.9    ..    . 

S^ 

3 

(hSl 
-0.1 

6:86 
2.9 

18:28 
-0.1 

19:29 
2.0 

W;    3 

1 

1:57 
0.0 

8.-00 
2.7 

14:47 
—0.1 

20:65 
2.0 

W 

3 

0:66       ^:69 
0.1         2.6 

13:41      19:55 
0.0         2.0 

! 

M 

4 

1:21 
-0.1 

7:26 
2.9 

14:19 
—0.2 

20:19 
2.0 

Th 

4 

2:46 
0.0 

8:46 
2.7 

15:28 
-0.2 

21:34 
2.1 

Th 

4 

1:46       7:46 
0.1        2.5 

14:22      20:31 
—0. 1         2. 1 

Tu 

6 

2:10 
0.0 

8:14 
2.9 

16K» 
-^.2 

21H)7 
2.0 

O 

F 

5 

8:31 
0.1 

9:29 
2.6 

16:06 
-0.2 

22:08 
2.1 

F 

6 

2:90       8:28 
0.0        2.5 

16:00      21:04 
-0.1         2.2 

N 

C 

W 

6 

3:00 
0.0 

9:00 
2.9 

15:49 
-0,2 

21:49 
2.0 

S 

6 

4:14 
0.1 

10.-06 
2.6 

16:44 
-0.1 

22:42 
2.2 

o 

S 

6 

8:11       9:06 
0.0        2.5 

16:86      21:34 
—0.1         2.3 

Th 

7 

8:48 
0.1 

9:44 

2.8 

16:31 
-0.2 

22:84 
2.0 

s 

7 

4:66 
0.2 

10:41 
2.4 

17:21 
0.0 

23:14 
2.2 

A 

s 

7 

8:60       9:40 
0.0.       2.4 

16:10      22:01 
—0.1          2.4 

1 

F 

8 

4:85 
0.1 

10:29 
2.7 

17:14 
-0.2 

28:14 
2.1 

A 

M 

8 

5:89 
0.2 

11:20 
2.3 

17:58 
0.1 

28:50 
2.8 

M 

8 

4:29      10:15 
0.1         2.4 

16:44      2234 
0.0         2.5 

S 

9 

5:21 
0.2 

11:10 
2.5 

17:66 
—0.1 

28:66 
2.1 

R 

Tu 

9 

6:22 
0.3 

11:54 
2.2 

18:85 
0.2 

E 

Tu 

9 

5.-06      10:45 
0.1         2.3 

17:16      28K)6 
0.1         2.5 

S 

10 

6:10 
0,8 

11:51 
2.3 

18:40 
0.0 

W 

10 

0:28 
2.4 

7:09 
0.4 

12:29 

2.1 

19:12 
0.3 

W  10 

5:46     11:17 
0.2         2.2 

17:47      23:41 
0.2         2.5 

A 

M 

11 

0:86 
2.1 

7:00 
0.4 

12:84 
2.2 

19:22 
0.1 

Th 

11 

1:11 
2.3 

7:59 
0.4 

13:09 
2.0 

19:53 
0.4 

Thill 

1 

6:29      11:50 
0.2         2.1 

18:21    .    .    . 
0.4    ..    . 

Tu  12 

1:18 
2.1 

7:61 
0.5 

18:15 
2.0 

20:05 
0.2 

F 

12 

1:66 
2.3 

8:64 
0.4 

13:64 
1.8 

20:41 
0.5 

F 

12 

0:24       7:18 
2.5         0.2 

1230      18:58 
2.0         0.6 

E 

W   13 

2:02 
2.2 

8:45 
0.5 

14:01 
1.9 

20:51 
0.3 

C 

S 

13 

2:48 
2.4 

9:54 
0.4 

14:51 
1.7 

21:36 
0.5 

8 

13 

1:18       8:14 
2.4         0.3 

18:20      19:49 
L9         0.6 

CC 

Th  14 

! 

2:50 
2.3 

9:88 
0.5 

14:53 
1.8 

21:36 
0.3 

s 

14 

8:46 
2.4 

10:60 
0.3 

16:04 
1.7 

22:85 
0.4 

C 

S 

14 

2:09       9:16 
2.4         0.3 

14:21      20:57 
1.8         0.6 

'       F  ;  15 

8:86 
2.3 

10:81 
0.4 

16:51 
L7 

22:24 
.    0.4 

M 

15 

4:48 
2.5 

11:46 
0.2 

17:17 
L8 

23:84 
0.3 

M 

15 

8:10      10:19 
2.4         0.2 

15:87      22K)9 
1.8         0.6 

S  Il6 

i 
1 

4:26 
2.4 

11:24 
0.3 

16:49 
L7 

23:11 
0.4 

8 

Tu 

16 

6:40 
2.6 

12:39 
0.1 

18:19 
1.9 

S 

Tu 

16 

4:15     11:17 
2.^5         0.1 

16-.51       23:15 
L9         0.8 

S    17 

5:16 
2.5 

12:16 
0.2 

17:46 
1.8 

W 

17 

0:32 
0.1 

6:35 

2.8 

13:27 
-0.2 

19:10 
2.1 

W 

17 

6:16     12:10 
2.6        0.0 

17:56    .    .     . 
2.1    ..    . 

Mi  18 

0H)1 
0.3 

6:07 
2.7 

13K» 
0.0 

18:41 
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NEW  LONDON  (Oustom-House  Wharf),  CONNECTICUT,  1909. 
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19-28 
2.1 

M 

25 

0:00 
-0.1 

6:56 
2.5 

12:25 
-0.1 

18:22 
2.6 

P 

Th  25 

1:06 
-0.3 

7:08 
8.0 

13:50 
-0.6 

19:44 
2.4 

S  ,25 

1:32 
-0.2 

7:40 
3.1 

14.-24 
—0.8 

20:20' 
2.2 

Tu 

26 

0:46 
-0.2 

6:44 
2.7 

13:16 
-0.3 

19:14 
2.6 

F    26 

1:52 
-0.8 

7:58 
3.2 

14:40 
—0.5 

20:82 
2.4 

O,  8    26 

1 

2:24 
—0.2 

8:28 
3.1 

15:12 
—0.4 

21:12 

2.2  i 

E    W 

27 

1:82 
—0,3 

7:30 
2.9 

14:05 
—0.5 

20:06 
2.6 

O 

S 

27 

2:40 
-0.3 

8:46 
3.3 

16:28 
-0.5 

21:24 
2.8 

N 

M   27 

3:14 
—0.2 

9:20 
3.1 

16.-00 
-0.4 

22:00 
2.2 

0 

Th 

28 

2:20 
-0.4 

8:18 
3.1 

14:66 
-0.6 

20:52 
2.6 

s 

28 

3:30 
-M).2 

9:37 
3.2 

16:20 
-0.5 

22:14 
2.3 

Tu28 

4:05 
—0.1 

10:08 
3.0 

16:52 
-0.4 

22:54 
2.2 

F 

29 

3K>4 
-0.4 

9:06 
3.2 

16:45 
-0.7 

21:40 
2.6 

N 

M  29 

4:20 
-0.1 

10:26 
8.1 

17:10 
—0.4 

28:08 
2.2 

W  29 

4:58 
0.0 

IIKX) 
2.8 

17:40 
-0.8 

28:45 
2.2 

.  S 

30 

8:50 
-0.8 

9:66 
8.2 

16:36 
-0.6 

22:80 
2.4 

Tu30 

6:15 
0.0 

11:18 
2.9 

18:04 
-0.4 

.    .    . 

Th  30 

6:50 
0.1 

11:50 
2.6 

18:28 
—0.2 

.     .     . 

s 

31 

4:88 
—0.2 

10:45 
3.1 

17:28 
—0.5 

23:22 
2.3 

F    31 

0:36 
2.2 

6:46 
0.2 

12:40 
2.4 

19:17 
—0.1 

TheUd 
a  compariw 
from  Mean 
18 1.2  feet  b 
a  minus  (— 

es  are  placed  in  the  order  of  occurrence,  wit 
on  of  consecutive  heights  will  indicate  whei 
Low  Water,  which  is  the  datum  of  sound 
elow  mean  sea  level.    To  And  the  depth  of 
-)  sign  is  before  the  height,  in  which  case 

h  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  | 
her  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  - 
Ings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
subtract  it 

The  tli 
noon  (a.  m 
3:47  p.  m. 

ae  used  is  Eastern  Standard,  75th  meridiax 
.) ,  all  greater  are  in  the  afternoon  (p.  m.)  a 

1  W.;  0»  is  midniffht,  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
md  when  diminisned  by  12  give  the  times  after  noon;  for  instance,  15:47  is 

•,  new 
equator;  A 

moon;  }) 
P,  moon 

,  l8t  quar.;  Q,  full  moon;  Cf  3d  q 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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JANUARY. 

rhand 

FEBRtTARY. 

MARCH. 

s 

Dayof- 

Time  and  Height  of  Hi« 
Low  Water. 

a   nnyof— 

%   — ,— 
H     W  'Ma 

1 1 

Ttmeand  Hi^lght  nf  HLkH  and 
Low  Water. 

s 

Day of— 

Time  and  Height  of  His 
LowAVater. 

'hand 

20H)0 
6.4 

W. 

Mo. 

W. 

Mo. 

F 

1 

0:25 
0.3 

6*.86      13:80 
7.5     -0.2 

19:15 
6.7 

M 

1 

2.-20 
0.6 

8:18 

7.4 

15K» 
-0.4 

21:12 
6.7 

N 

M 

1 

1:06 
0.8 

6:55 
6.9 

13:58 
0.0 

S 

2 

1:85 
0.8 

7:40      14«0 
7.7     -^.5 

20:26 
6.8 

N 

Tu 

2 

3:24 
0.3 

9:12 
7.5 

16K)0 
—0.6 

22K>4 
6.9 

Tu 

2 

2:15 
0.6 

8K)6 
7.1 

14:50 
—0.2 

21 KW 
6.7 

s 

3 

2:88 
0.2 

8:86      15.-25 
7.8     —0.7 

21:27 
7.0 

W 

3 

4.*06 
0.8 

10:00 
.7.6 

16:42 
—0.7 

22:46 
6.9 

W 

3 

3:12 
0.4 

9:00 
7.2 

16:88 
-0.4 

21:46 
6.9 

M 

4 

3:84 
0.1 

9:82      16:15 
7.9     -0.9 

22:15 
7.0 

Th 

4 

4:66 
0.1 

10:50 
7.7 

17:22 
—0.7 

28:20 
7.0 

Th 

4 

4:00 
0.2 

9:45 
7.3 

1650 
-0.6 

22:28 
7.0 

Tu 

5 

4.-20 
0.1 

10:15     17H)0 
8.0     —1.0 

28:00 
7.1 

O 

F 

ii 

5:82 
0.1 

11:20 
7.6 

17-.67 
-0.5 

23:50 
7.1 

F 

5 

4:37 
0.1 

10:22 
7.4 

16:58 
-0.4 

22:62 
7.1 

N 

o 

W 

6 

5:06 
0.1 

10:55      17:43 
7.9     -0.9 

23:38 
7.0 

8 

t^ 

6K)6 
0.2 

11:56 
7.6 

18:25 
-0.3 

.    .    . 

O 

S 

6 

6:18 
—0.1 

10:56 
7.4 

1754 
-0.3 

23:15 
7.3 

Th 

7 

5:48 
0.2 

11:40      18:20 
7.8     -0.7 

S 

4 

0:20 
7.2 

6:85 
0.2 

12:30 
7.4 

18:53 
-0.2 

A 

s 

7 

5:40 
-0.1 

11:27 
7.4 

17:51 
-0.3 

23:45 
7.5 

i 

F 

8 

0:20 
7.0 

6:26      12:17 
0.3        7.6 

18:55 
-0.5 

A 

M 

?^ 

0:54 
7.3 

0.2 

13:07 
7.2 

19-Z3 
-0.1 

M 

8 

6K)2 
-0.1 

12:00 

7.4 

18:13 
-0.2 

.    .    . 

S 

9 

0:50 
7.0 

7:04      12:68 
0.4        7.4 

19:80 
—0.2 

E 

Tu 

s 

1:80 
7.3 

7:44 
0.3 

18:42 
7.0 

19:57 
0.1 

E 

Tu 

9 

0:18 
7.7 

6:36 
-0.2 

12:84 
7.8 

18:46 
-0.1 

s 

10 

1.-27 
7.0 

7:40     13:88 
0.6        7.1 

20K)6 
0.1 

W 

10 

2H)8 
7.8 

8:23 
0.3 

14:21 
6.9 

20:34 
0.3 

W 

10 

0:52 
7.7 

7:10 
—0.2 

13:10 
7.2 

19:18 
0.0 

A   M 

1 

11 

2:05 
6.9 

8:20      14:20 
0.7         6.8 

20:40 
0.3 

Th 

IJ 

2:48 
7.3 

9K)6 
0.4 

15:08 
6.7 

21:13 
0.5 

Th 

11 

1:31 

7.8 

7:48 
-0.2 

13:48 
7.1 

19:53 
0.1 

;Tu 

1     1 

12 

2:46 
6.9 

9K»      14:58 
0.8         6.6 

21:18 
0.5 

F 

1- 

3:88 
7.8 

9:56 
0.4 

15:50 
6.6 

21:69 
0.7 

F 

12 

2:11 
7.7 

8:32 
0.0 

14:30 
7.0 

20:37 
0.3 

E    \V 

13 

3:30 
6.9 

9:50      15:42 
0.8         6.4 

22  KX) 
0.7 

c 

S 

i:^ 

450 
7.3 

10:48 
0.4 

16:42 
6.5 

22:52 
0.8 

S 

13 

2:57 
7.5 

9:20 
0.1 

15:17 
6.8 

21:24 
0.5, 

(tjTh 

14 

4:16 
6.9 

10:40      16-.30 
0.8         6.8 

22:46 
0.8 

s 

14 

5:17 
7.2  . 

11:45 
0.4 

17:42 
6.4 

28:62 
0.8 

c 

s 

14 

3:46 
7.4 

10:14 
0.2 

16:12 
6.6 

2252  1 
0.7  1 

■    ;F 

15 

5:03 
7.1 

11:32      17:22 
0.6         6.2 

23:35 
0.8 

M 

15 

6:14 
7.8 

12:47 
0.1 

18:43 
6.5 

:  :  : 

M 

15 

4:43 
7.2 

11:13 
0.3 

17:13 
6.5 

23:26, 
0.8 

i    i« 

16 

5:58 
7.2 

12:28      18:20 
0.4         6.4 

.    .     . 

s 

Tu'  Ki 

1 

0:55 
0.6 

7:13 
7.5 

13:47 
-0.2 

19:46 
6.9 

8 

Tu 

16 

6:46 
7.2 

12:17 
0.2 

18:19 
6.6 

:  :  : 

S 

17 

0:80 
0.8 

6:50      13:24 
7.4         0.1 

19:15 
6.6 

W 

17 

1:58 
0.3 

8:12 

7.8 

14:46 
-0.5 

20:47 
7.3 

W 

17 

0:84 
0.6 

6:48 
7.8 

1351 
0.0 

19:26 
7.0 

M 

18 

1:25 
0.5 

7:44      14:18 
7.7     -0.3 

20:14 
6.9 

Th 

is 

2:58 
-0.1 

9:08 
8.1 

15:40 
-0.9 

21:42 
7.8 

Th 

18 

1:43 
0.3 

7:52 
7.6 

14:23 
-0.4 

20:27 
7.6 

'Tu 

19 

2:20 
0.3 

8:38      15:10 
8.0     —0.7 

21:07 
7.3 

F 

IV 

3:56 
—0.6 

10:02 
8.6 

16:30 
-1.3 

22:33 
8.2 

F 

19 

2:47 
-0.2 

8:52 
8,0 

15:18 
-0.8 

21:21 
8.0 

8    W 

20 

3:15 
—0.1 

9:30      16:00 
8.3     —1.0 

22:00 
7.7 

f 

S 

20 

4:48 
-LO 

10:56 
8.7 

17:17 
-L5 

23:24 

8.5 

S 

20 

3:43 
—0.8 

9:46 
8.4 

16:10 
-1.2 

22:14 

8.5 

•  Th 

1     1 

21 

4:10 
-0.4 

10:22      16:50 
8.6     -1.3 

22:50 
8.0 

s 

21 

5:38 
— L2 

11:46 
8.8 

18:07 
-1.6 

P 

• 

s 

21 

4:37 
—1.2 

10:38 
8.6 

16:56 
— L4 

23.-03 

8.8 

1 

22 

5:00 
-0.7 

11:10      17:40 
8.7     -1.4 

23:42 

8.2 

E 

M 

2. 

0:12 

8.7 

6:29 
— L3 

12:55 
8.6 

18:54 
— L4 

E 

M 

22 

6:37 
-L6 

11:28 
8.7 

17:43 
— L4 

23:52 
9.0 

!*• 

S 

23 

5:54 
—0.8 

12:02      18:26 
8.7     — L4 

Tu 

2:: 

1:02 
8.7 

7:22 
—1.1 

13:25 
8.3 

19:42 
—LI 

Tu  23 

6:13 
— L6 

12:17 
8.5 

18:30 
-1.3 

:  :  : 

! 

S 

24 

0:32 
8.3 

6:45      12:54 
-0.8         8.5 

19:16 
—1.3 

W 

24 

1:52 

8.5 

8:15 
—0.9 

14.17 
7.8 

20:32 
—0.6 

W   24 

0:38 
8.9 

7:02 
—1.4 

13.-06 
8.2 

19:18 
-0.9, 

' 

M 

25 

1-23 
8.3 

7:40      WM 
-0.7         8.2 

20:a'> 
—1.0 

Th 

2:^ 

2:48 
8.2 

9:13 
-0.5 

15:10 
7.3 

21:28 
-0.1 

Th25 

1:27 

8.6 

7:55 
— LO 

13:56 

7.8 

20:07  ' 
-0.4 

,E   Tu 

1 

26 

2:15 
8.2 

8:33      14:36 
—0.5         7.8 

20:56 
—0.6 

D 

F 

2*. 

3:37 

7.8 

10:16 
—0.1 

16:10 
6.8 

22:31 
0.5 

F 

26 

2:17 

8.2 

8:53 
-0.6 

14:.W 
7.2 

21K)3l 
0.1  i 

j       W 

27 

3:10 
8.0 

9:35      15:32 
-0.2         7.3 

21:54 
-0.2 

S 

27 

4:87 
7.3 

11:28 
0.2 

17:17 
6.3 

23:45 

0.8 

S    27 

3:10 
7.7 

9:55 
-0.1 

15:47 
6.6 

22:08  ! 

D  Th 

28 

4:02 
7.7 

10:44      16:32 
0.0         6.9 

22:55 
0.3 

H 

28 

5:44 
7.0 

12:45 
0.2 

18:45 
6.2 

I 

S    28 

4:10 
7.1 

11:02 
0.3 

16:58 
6.2 

23:30 
1.0 

F 

1 

29 

»5:05 
7.5 

11:55     17:40 
0.1        6.5 

.    .    . 

1 

• 

M  1  29 

6:17 
6.7 

12:20 
0.3 

1855 
6.1 

1     s 

30 

0:05 
0.5 

6:12      13:10 
7.3        0.0 

19:00 
6.3 

1 

Tu'30 

0:52 
0.9 

6:30 
6.6 

13:27 
0.2 

19:35 
6.3 

s 

31 

1:20 
0.6 

7:17      14:14 
7.3     -0.2 

20:15 
6.5 

W  31 

1:57 
0.7 

7:45 
6.8 

14:25 
0.0 

20:32 
6.6 

>  a 

1  fr 

m 

(a 
eq 

Th 

COIDJ 

am  B 
1  fee 
In  us 
Th 
.m.) 

uaU 

etk 
[>arU 
feao 
tbel 
(-) 
etix 
,all 
,  ne 
)r;  A 

les  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  soundii 
ow  mean  sea  level.    To  find  the  depth  of  wi 

»ign  is  before  the  height,  in  which  case  sut 
ne  used  is  Eastern  Standard,  76th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
wmoon;  }),  Ist  quar.;  Q.  full  moon;  (t,  3d 
,  V,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights 
ther  it  is  high  or  low  water.    The  heights,  ii 
igs  on  the  Coast  and  Geodetic  Sur\'ey  Chart 
iter,  add  the  tabular  height  to  the  souudinj 
►tract  it. 

W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

quar.;  £,  moon  on  the  equator;  N,  S,  moon 

on  the  second  line  of  each  day;  ' 
1  feet  and  tenths,  are  reckoned  1 
s  for  this  region,  and  which  is 
fs  given  on  the  chart,  unless  a 

ss  than  12  are  in  the  forenoon 
;  for  Instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

1 

31 98.1— 08- 
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r""" 

APRIL. 

MAY. 

S 

JUNE. 

Time  and  Height  of  Hi| 
Low  Water. 

fband 

21:18' 
7.8 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

W. 

Mo. 

W. 

S 

Mo. 

W. 
Tu 

Mo. 

Th 

1 

2:48 
0.4 

8:86 
6.9 

15:12 
—0.1 

21:12 
6.8 

1 

8K)0 
0.3 

8:40 
6.6 

16K)7 
0.8 

20:66 
7.0 

1 

8:20 
0.0 

9K>5 
6.7 

16:10 
0.4 

F 

2 

3:86 
0.1 

9:20 
7.0 

16:52 
-0.2 

21:48 
7.0 

E 

s 

2 

8:86 
0.1 

9:18 
6.7 

15:84 
0.3 

21:24 
7.4 

w 

2 

8:68 
-0.4 

9:46 
7.0 

15:29 
0.1 

22  K» 
8.1 

A 

S 

3 

4:10 
0.0 

9:66 
7.1 

16:24 
-0.2 

22:10 
7.2 

M 

3 

4:02 
— O.l 

9:46 
6.9 

15:68 
0.2 

21:67 
7.8 

O  Th 

3 

4:80 

-0.7 

10:26 
7.8 

16:29 
-0.1 

22:42 
8,3 

s 

4 

4:40 
-0.1 

10:26 
7.2 

16:45 
—0.1 

22:86 
7.6 

Tu 

4 

4:29 
-0.4 

10:21 
7.2 

16:26 
0.0 

22:81 
8.0 

F 

4 

6:06 
-1.0 

11:08 
7.6 

17:12 
—0.2 

23:24 

8.4 

E 

o 

M 

5 

6:04 
-0.2 

10:65 
7.8 

17:07 
-0.1 

23:07 
7.8 

o 

W 

5 

4:62 
-0.6 

10:56 
7.8 

17K)0 
—0.1 

28:10 
8.2 

s|  S 

5 

6:62 
—Li 

11:52 
7.6 

17:67 
—0.3 

.     .     .  . 

Tu 

6 

5:81 
—0,4 

11:28 
7.4 

17:36 
-0.2 

28:43 
8.0 

Th 

6 

5:85 
-0.8 

11:88 
7.4 

17:87 
-0.2 

28:60 
8.8 

'  S 

6 

0:10 
8.4 

6:88 
—1.0 

12:89 
7.6 

18:43 
—0.2 

VV 

7 

6:08 
-0.6 

12K)2 
7.4 

18:08 
-0.2 

F 

7 

6:18 
-0.9 

12:18 
7.6 

18:17 
-0.2 

JM 

7 

0:65 
8.2 

7:23 
-0.9 

13:80 
7.6 

19.  W 
0.0 

Th 

8 

0:18 

8.1 

6:40 
-0.6 

12:89 

7.4 

18:48 
—0.1 

S 

8 

0:31 
8.8 

6:66 
-0.8 

12:67 
7.6 

19:00 
-0.1 

iTu 

8 

1:48 
8.0 

8:18 
-0.7 

14:22 
7.5 

20:32 
0.1 

F 

9 

0:57 
8.1 

7:20 
-0.6 

18:20 
7.3 

19:22 
0.0 

S 

s 

9 

1:15 
8.1 

7:42 
—0.7 

18:43 

7.4 
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1                                 JULY. 

AUGUST. 

SEPTEMBER. 

7 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 



Th 

1 

0:38 
0.2 

6:54 
8.6 

12:12 
0.4 

18:26 
4.8 

o 

S 

1 

1:37 
-0.4 

7:20 
4.1 

13:34 
-0.1 

19:40 
6.1 

P 

\V 

1 

2:44 
-0.9 

8:41 
5.0 

15:00 
-0.6 

1 

21K)1  1 

5.3  1 

1 

F 

2 

1:14 
0.0 

6:47 
8.8 

18:00 
0.2 

19:11 
4.9 

M 

2 

2:24 
-0.6 

8:11 
4.4 

14:26 
-0.2 

20:30 
5.2 

E 

Th 

2 

3:30 
-0.9 

9:30 
5.1 

15:53 
-0.6 

21:50 
5.1 

lo 

S|   3 

2:00 
-0.8 

7:88 
4.0 

18:45 
'  0.1 

19:67 
5.1 

p 

Tu    3 

3:08 
-0.8 

9.-00 
4.6 

15:17 
-0.3 

21:18 
5.2 

F 

3 

4:17 
—0.7 

10:20 
5.1 

16:46 
-0.5 

22:40 
4.9 

1 

S 

4 

2:46 
-0.4 

8:22 
4.2 

14:84 
0.1 

20:48 
5.2 

W     4 

3:56 
-0.8 

9-.50 

4.7 

16K» 
-0.4 

22:08 
5.1 

S 

4 

-o.« 

11:10 
6.0 

17:42 
-0.3 

23:32 
4.5 

1 

M 

5 

8:80 
-0.6 

9:12 
4.8 

15:23 
0.0 

21:30 
5.1 

E 

Th    5 

4:43 
-0.7 

10:40 
4.8 

17:02 
-0.2 

22:58 
4.9 

s 

5 

6:59 
-0.2 

12:06 
4.8 

18:41 
-0.1 

.    .    . 

Tu 

6 

4:17 
-0.6 

10.-02 
4.4 

16:16 
0.1 

22.-20 
5.0 

F     6 

1 

5:31 
-0.6 

11:84 
4.7 

17:57 
-0.1 

23:48 
4.6 

C 

M 

6 

0:81 
4.1 

6:56 
0.0 

13.'05 
4.6 

19:45 
0.1 

p 

W 

7 

5:06 
-0.6 

10:65 
4.4 

17ai 
0.1 

23K)9 

4.8 

S 

7 

6:22 
-0.4 

12:27 
4.7 

18:59 
0.1 

:  :  : 

Tu 

7 

1:89 
8.8 

7:68 
0.3 

urn 

4.4 

20:53 
0.2 

i  "^^ 

8 

6:53 
-0.4 

11:55 
4.4 

18:11 
0.2 

.    .     . 

c 

H 

8 

0:44 
4.3 

7:16 
-0.1 

13:26 
4.6 

20:02 
0.2 

N 

W 

8 

2:66 
3.6 

9.K)5 
0.4 

15:15 
4.3 

22KX) 
0.2 

E 

F,   9 

0:02 
4.6 

6:45 
-0.8 

12:48 
4.4 

19:15 
0.3 

M     9 

1:46 
4.0 

8:16 
0.1 

14.-28 
4.5 

21:10 
0.2 

Th 

9 

4:09 
3.6 

10:10 
0.3 

16:20 
4.3 

23:00 
0.1 

C 

S 

10 

0-.69 
4.8 

7:40 
-0.1 

13:49 
4.4 

20:22 
0.3 

Tu  10 

2:59 
3.7 

9:17 
0.2 

15-.32 
4.5 

22:17 
0.2 

F 

10 

5:05 
3.7 

11:10 
0.2 

17:18 
4.4 

23:55 
0.0 

S 

11 

4.1 

8:39 
0.0 

14:52 
4.6 

21:28 
0.2 

W   11 

4:15 
3.6 

10:22 
0.2 

16:36 
4.6 

23:19 
0.1 

S 

11 

6:08 
3.8 

12:04 
0.1 

18:10 
4.5 

.    .    . 

M 

12 

8:12 
3.9 

9:40 
0.0 

16-^ 
4.6 

22:33 
0.1 

N 

Th  12 

5:23 
3.7 

11^2 
0.1 

17:83 
4.6 

.    .    . 

s 

12 

0:42 
-0.1 

6:53 
4.0 

12:62 
0.0 

18:56 
4.5 

1 

Tu  13 

1 

4:22 
8.8 

10:88 
0.0 

16:63 
4.7 

23:34 
-0.1 

F 

13 

0:16 
-0.1 

6:28 
8.8 

12:17 
0.0 

18:26 
4.7 

M 

13 

1:24 
-0.2 

7:80 
4.1 

13:85 
0.0 

19:85 
4,5 

1 

W 

14 

6:80 
8.8 

11:36 
-0.1 

17:48 
4.9 

.    .    . 

S    14 

1:05 
-0.2 

7:13 
3.9 

13.-09 
-0.1 

19:15 
4.8 

• 

Tu 

14 

2m 

-0.2 

8:02 
4,2 

14:15 
0.0 

20:11 
4.5 

Th 

^ 

0:80 
-0.8 

6:32 
8.9 

12:31 
-0.1 

18:41 
5.0 

• 

H 

15 

1:50 
-0.4 

7:58 
4.0 

13:66 
-0.1 

19:58 
4.8 

W 

15 

2:36 
—0.2 

8:82 
4.2 

14:50 
0.1 

20:43 

4.4 

N    F  '  16 

1     1 

1:20 
-0.4 

7:25 
4.0 

13:22 
-0.2 

19:30 
6.0 

M 

16 

2:82 
-0.4 

8:38 
4.1 

14:88 
0.0 

20:38 
4.7 

E 
A 

Th 

16 

3.-07 
0.0 

9:00 
4.8 

15:26 
0.2 

21:11 
4.2 

• 

S 

17 

2:10 
-0.5 

8:15 
4.1 

14:12 
-0.2 

20:16 
6.0 

Tu 

17 

3:11 
-0.8 

9:11 
4.1 

15:20 
0.1 

21:16 
4.6 

F 

17 

3:36 
0.1 

9:27 
4.4 

15:59 
0.2 

21:35 
4.1 

H 

18 

2:66 
-0.6 

9K)0 
4.1 

14:59 
-0.1 

21:00 
4.9 

W 

18 

3:48 
-0.2 

9:44 
4.1 

16:58 
0.2 

21:50 
4.4 

S 

18 

4.-00 
0.3 

9:57 
4.4 

16:34 
0.8 

22.-05 
4.0 

MI  19 

3:89 
-0.6 

9:42 
4.1 

15:45 
0.1 

21:42 
4.7 

A 
E 

Th 

19 

4:22 
-0.1 

10:12 
4.1 

16:35 
0.4 

22:18 
4.2 

s 

19 

4:28 
0.4 

10:33 
4.5 

1711 
0.4 

22:41 
4.0 

Tu20 

4.-20 
-0.4 

10:28 
4.0 

16:28 
0.2 

22.-22 
4.5 

F 

20 

4:53 
0.1 

10:43 
4.2 

17:12 
0.5 

22:48 
4.1 

M 

20 

6.-00 
0.5 

11:14 
4.6 

17:54 
0.6 

23:21 
8.8 

1 

Wj21 

5:00 
-0.2 

IIKK) 
4.0 

17:10 
0.6 

22:59 
4.3 

S 

21 

5:21 
0.3 

11:16 
4.2 

17:51 
0.6 

23:18 
3.9 

Tu 

21 

5:40 
0.6 

12:01 
4.4 

18:46 
0.6 

.    .    . 

Th  22 

5:40 
0.0 

11:36 
8.9 

17:53 
0.6 

23:81 
4.1 

S    22 

6:52 
0.5 

11:56 
4.2 

18:32 
0.7 

23:56 
8.8 

3) 

W 

22 

0:12 
3.7 

6:30 
0.7 

12:65 
4.8 

19:50 
0.6 

A 

E 

F   23 

•     6:16 
0.2 

12H)8 
3.9 

18:36 
0.8 

^ 

M 

23 

6:25 
0.6 

12:40 
4.2 

19:23 
0.8 

:  :  : 

s 

Th 

23 

1:10 
8.7 

7:36 
0.8 

18:57 
4.8 

20:57 
0.5 

1 

S 

24 

0:08 
8.9 

6:51 
0.4 

12:47 
8.9 

19:22 
0.9 

Tu 

24 

0:40 
8.7 

7:10 
0.7 

13:31 
4.2 

20:28 
0.8 

F 

24 

2:20 
8.7 

8:52 
0.7 

15:06 
4.3 

22KK) 
0.3 

t 

H 

25 

0:38 
8.7 

7:28 
0.6 

18:80 
4.0 

20:15 
0.9 

W 

25 

1:36 
8.6 

8.-06 
0.8 

14:31 
4.S 

21:29 
0.7 

S 

25 

3:86 
3.8 

10:06 
0.6 

16:12 
4.6 

23:00 
0.0 

M 

26 

1:22 
8.5 

8:08 
0.7 

14:20 
4.1 

21:12 
0.9 

Th 

26 

2:38 
3.5 

9:12 
0.7 

15:85 
4.8 

22:31 
0.5 

s 

26 

4:47 
4.1 

11:12 
0.1 

17:18 
4.7 

23:52 
-0.8 

Tu 

27 

2:13 
8.6 

8:65 
0.7 

15:16 
4.2 

22:12 
0.7 

S 

F 

27 

3:52 
3.6 

10:22 
0.6 

16«7 
4.5 

23:28 
0.2 

M 

27 

5:48 
4.5 

12:10 
-0.2 

18:10 
6.0 

.    .    . 

W 

28 

8:18 
8.4 

9:50 
0.7 

16:11 
4.4 

23:12 
0.5 

S 

28 

6:08 
3.8 

11.-28 
0.3 

17:36 
4.7 

.    .    . 

9 

E 

Tu 

28 

0:41 
-0.6 

6:40 

4.8 

13K)2 
-0.6 

19K)2 
5.1 

• 

Th 

29 

4:19 
8.6 

10:49 
0.6 

17K)7 
4.6 

28:69 
0.2 

s 

29 

0:21 
-0.2 

6K)6 
4.1 

12:27 
0.0 

18:32 
6.0 

W 

29 

1:28 
-0.8 

7:30 
5.2 

13:54 
-0.8 

19:58 
5.2 

s 

F 

30 

5.-24 
8.6 

11:47 
0.4 

18KK) 
4.8 

.    .    . 

m;30 

1:10 

.  -a5 

7:01 
4.4 

18:20 
-0.8 

19:24 
6.2 

Th 

30 

2:15 
-0.9 

8:17 
6.8 

14:44 
-0.9 

20:41 
5.2 

S 

31 

0:48 
-0.1 

6:24 
8.9 

12:42 
0.1 

18:52 
5.0 

O 

Tu 

31 

1:57 
-0.7 

7:58 
4.8 

14:10 
-0.6 

20:14 
5.8 

'        The  tides  are  placed  in  the  order  of  occurrence,  wj 

1  a  comparison  of  consecutive  heights  will  Indicate  whet 

from  Mean  Low  Water,  which  is  the  datum  of  sound 

is  2.2  feet  helow  mean  sea  level.    To  find  the  depth  of 

a  minus  (— )  sign  Is  before  the  height,  in  which  case  sv 

The  time  used  is  Eastern  Standard.  75th  Meridian 

(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  whe 

#,  new  moon;  }),  Ist  quar.:  O.  ^^11  moon;  C  3d  q 

equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ings  on  the  Coast  and  Geodetic  Survey  Chi 
water,  add  the  tabular  height  to  the  sound! 
btract  it. 

W.;  0^  is  midnight,  121"  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
ogs  given  on  the  chart,  unless 

BBS  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 

t; 


v. 
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—      — 

OCTOBER. 

~   "    ~~ 

NOVEMBER. 

"  " 

DECE 
Time  an 

MBER. 

1 

1 

Dnyof^ 

Time  JU»a  Hdtfht  of  High  and 

n 

l)ayof- 

Time  and  Helf  ht  of  High  and 
Low  Water. 

a  Dayof- 

d  Height  of  Hi^h  and 
Low  Water.                  i 

w. 

Mo, 

VV. 
M 

Mo. 

1 

;w 

Mo. 

F 

1 

3-02 

3:06 
6.4 

15:14 
-0.8 

21:30 
5.0 

4:18 
-0.2 

10:22 
6.1 

17.-06 
-0.6 

23:04 
4.1 

1 

4:52 
0.2 

10:52 
4.7 

17:40 
-0.3 

1 
23:60 
3.8 

S 

2 

SifiO 
-0.7 

9:65 
5.S 

16^ 
-0.7 

22^ 

4.7 

N 

Tu 

2 

5:15 
0.1 

11:18 
4.8 

18K)4 
-0.3 

.    .    . 

Th 

2 

6:68 
0.4 

11:62 
4.4 

18:87 
-0.1 

.    .     . 

s 

3 

4:40 
-0.4 

10:46 
5.1 

1738 
-0.6 

23:19 
4.3 

W 

3 

0:U 
8.9 

6:18 
0.4 

12:17 
4.4 

19K)6 
-0.1 

F 

1 

3 

0:62 
8.7 

6:69 
0.6 

12:60 
4.1 

19:34 
0.1 

M 

4 

6:35 

11:42 
4.S 

18:22 
-<l.2 

;  '  * 

c 

Til 

4 

lao 

8.7 

7:26 
0.6 

13:24 
4.2 

20:08 
0.1 

C 

S 

4 

1-.56 
8.7 

8:08 
0.7 

18:60 
8.9 

20:30 
0.2 

N 

Tu 

5 

0^21 
4.0 

6:37 
0.2 

12:41 

4.5 

19:2« 
0.0 

F 

5 

2:80 
8.7 

8:88 
0.6 

14:82 
4.0 

21:09 
0.1 

s 

5 

2:50 
8.7 

9:06 
0.7 

14:68 
3.7 

21:20  : 
0.2  1 

c 

W 

0 

3.7 

7:43 
0.4 

13:4S 
4.S 

20:  S5 
0.1 

S 

6 

8:32 
3.7 

9:87 
0.5 

16:88 
4.0 

22:02 
0.1 

E 

M 

6 

8:41 
8.8 

10H)1 
0.6 

16:47 
8.7 

22:08  • 
0.3  1 

Th 

7 

a;48 

S^2 
0.5 

14:66 
4.2 

21:38 
0.2 

»l 

7 

4:26 
3.8 

10:82 
0.4 

16:28 
4.0 

22:50 
0.1 

A 

Tu 

7 

4:24 
4.0 

10:50 
0.6 

16:36 
8.6 

22:50 
0.8, 

F 

8 

4tO0 
S.7 

9:58 
0.4 

16.-02 
4,2 

22:1*6 
0.1 

M 

8 

5:06 
4.0 

11.-22 
0.8 

17:17 
4.0 

23:23 
0.1 

w 

8 

6K)0 
4.1 

11:88 
0.4 

17:15 
8.6 

23A'> 
0.3 

B 

9 

4Ji7 
3.S 

10:55 
0.S 

16:57 
4.2 

23:2H 
O.U 

A 
1-^ 

Tu 

9 

5:48 
4.2 

12:05 
0.2 

17:56 
3.9 

:  :  ; 

Th 

9 

6:86 
4.3 

12:11 
0.8 

17:52 
3.6 

.     .     . 

S 

10 

5:43 
3.  A 

U:4fl 
0.2 

17:46 
4.2 

;    ■    ^ 

W 

10 

0:09 
0.1 

6:16 
4.3 

12:42 
0.2 

18:81 
3.9 

F 

10 

0:00 
0.3 

6:06 
4.6 

12:46 
0.2 

18--20 
3.6 

M 

11 

0:10 
0.0 

•SI 
4.1 

12:31 
0,1 

18-30 
4.2 

Th 

11 

0.41 
0.1 

6:43 
4.4 

13:16 
0.1 

19HX) 
3.9 

8 

11 

0:81 
0.3 

6:40 
4.7 

13:28 
0.0 

18:60 
3.7 

Ttt 

12 

0:49 
-0.1 

6:56 
1.2 

13:10 
0.1 

19:05-> 
4.2 

• 

F 

12 

1:11 
0.2 

7:12 
4.6 

18:50 
0.0 

19:25 
3.9 

•    H 

12 

1:02 
0.3 

7:12 
4.8 

14.-01 
-0.1 

19:25  , 
8.9  1 

E 
A 

W 

13 

1-23 
-0.1 

7:24 
4.S 

18:46 
0.1 

19:S8 
4.;il 

S 

13 

138 
0.3 

7:40 
4.7 

14:26 
0.0 

19:52 
4.0 

M 

13 

1:38 
0.3 

7:49 
4.9 

14:40 
-0.1 

20:05  1 
4.0 

• 

Th 

14 

l:fia 
0.0 

7:50 
4.4 

14:1B 

0.1 

20:05 
4.1 

H 

14 

2:02 
0.3 

8:18 
4.8 

16:00 
0.0 

20:25 
4.0 

s  Tu 

14 

2:12 
0.3 

8:28 
6.0 

16:20 
-0.2 

20:48 
4.0 

F 

15 

2:^ 
0.1 

8:17 
4.5 

I4:e5 
0.1 

20  life 
4.1 

M 

15 

2:32 
0.4 

8:49 

4.8 

16:38 
0.0 

21:05 
4.0 

1^ 

15 

2:55 
0.3 

9:12 
4.9 

16:06 
-0.2 

21:37  ; 
4-1 

S 

16 

2;4ti 
0.3 

8'17 
4.0 

15:26 
0.1 

20:C^j 
4.0 

s 

Tn 

16 

3:11 
0.5 

9:80 
4.8 

16:21 
0.1 

21:50 
4.0 

Th 

16 

3:46 
0.4 

9:68 
4.8 

16:62 
-0.1 

22:29 
4.1 

S 

17 

3:11 
0,4 

9:20 
4.7 

16:02 
0.2 

2l:B0 
4.0 

W 

17 

8:55 
0.5 

10:16 
4.7 

17:10 
0.1 

22:40 
3.9 

F 

17 

4:42 
0.6 

10:49 
4.6 

17:44 
-0.1 

23:28  ! 
4.1  , 

M 

IS 

3i2 
0.5 

9;67 
4.6 

16:42 
0.2 

22:11 
11.  y 

Th 

18 

4:48 
0.7 

11:06 
4.6 

18K)6 
0.2 

23:40 
3.9 

S 

18 

6:46 
0.6 

11:44 
4.4 

18:40 
0.0 

.     .     .  ' 

Tu 

19 

4rJ0 

10:40 
4.6 

17:28 
0.3 

22:58 

3.y 

F 

19 

6:52 
0.7 

12KK2 
4.4 

19:05 
0.2 

.    .    . 

1>   s 

19 

0:38 
4.1 

7.-00 
0.6 

12:46 
4.3 

19:38 

0.1  1 

B 

W 

20 

&H15 
0.7 

11:80 
4.3 

18;22 
0.4 

2a^i 
a.  8 

X' 

s 

20 

0:47 
3.9 

7:10 
0.7 

18K)7 
4.2 

aoK)5 

0.2 

E    M 

20 

1:40 
4.2 

8:U 
0.6 

13-.52 
4.1 

20:38 
0.O 

Th 

21 

e:03 
0.8 

12:26 
4.8 

19^ 
0,4 

.  .  . 

H 

21 

2KK) 
4.0 

8:30 
0.6 

14:16 
4.2 

21:04 
0.1 

Tu 

21 

2:46 
4.4 

9:20 
0.8 

15:00 
4.1 

21:35 
-0.1 

J 

F 

22 

0:57 
X7 

7:18 

as 

13:30 
4.2 

30:32 
0.3 

M 

22 

8:09 
4.2 

9:40 
0.3 

16:27 
4.8 

22:02 
-0.2 

W 

22 

8:48 

4.7 

10:28 
0.0 

16:16 
4.1 

2231 
—0.3 

B 

23 

2:10 

its 

S:42 
0.7 

U:40 
4.2 

21. Xi 
0.1 

K 

Tu 

23 

4:10 
4.6 

10:40 
0.0 

16:30 
4.4 

22:56 
-0.4 

P  Th 

23 

4:45 
5.0 

UflO 
—0.8 

17:10 
4.2 

23:26 
—0.4 

U 

24 

8:27 
4.0 

9:65 
0.4 

15:50 
4.4 

22:311 

— y.  I 

^\ 

24 

6K)6 
6.0 

11:36 
-0.4 

17:26 
4.6 

23:47 
—0.6 

'  F 

1 

24 

5:37 
5.2 

12:14 
-0.6 

18K» 
4.3 

:  :  ; 

M 

25 

4:31 
4.4 

0.0 

16:62 
4.6 

2a:'22 
—0.4 

F 

Th 

25 

5:56 
6.8 

12:27 
-0.7 

18:20 
4.6 

.    .    . 

S 

25 

0:17 
—0.6 

6:28 
6.4 

13KI6 
-0.7 

19:00 
4.4 

Ta 

26 

4.S 

11:53 
-0.4 

17:4S 
4.8 

.     .     . 

F 

26 

0:36 
-0.7 

6:46 
6.5 

13.-20 
-0.9 

19:13 

4.7 

O 

H 

26 

1:08 
-0.5 

7:11 
6.6 

13:56 
-0.8 

19:M  , 
4.4 

E 
P 

W 

27 

0:12 
-0.7 

6:17 
5.2 

12:46 
-0.7 

1S:40 
5.0 

O 

s 

27 

1:25 
-0.7 

7:83 
6.6 

14:09 
-0.9 

20:04 
4.6 

N 

M 

27 

1:59 
-0.4 

8K)6 
6.4 

14:45 
-0.8 

20:45 
4.3 

0 

Th 

28 

1:00 

-o,a 

7:06 
li.4 

13:35 
-0.9 

19:30 
5.0 

s 

28 

2:12 
-0.6 

8:20 
6.5 

16K)0 
-0.9 

20:66 
4.5 

Tu 

1 

28 

2:48 
-0.3 

8:63 
6.2 

16:34 
-0.7 

21:37  , 
4.2 

F 

29 

L47 
^-0.8 

7:54 
5.6 

14:25 
-LO 

^:20 
4.^ 

N 

M 

29 

3:04 
-0.4 

9:10 
6.3 

15:52 
—0.8 

21:50 
4.3 

W 

29 

3:40 
-0.1 

9:40 
6.0 

1628 
-0.6 

22:26 

8 

30 

2:36 
-0.7 

8:42 
5.6 

15rl6 
^-0.9 

21:11 
4.7 

T.i 

30 

3:67 
—0.1 

lOKX) 
6.0 

16:46 
-0.6 

22:48 
4.0 

Th 

30 

4:30 
0.2 

10:30 
4.7 

17:12 
-0.4 

23:18 
3.9 

» 

81 

355 
-0.5 

9:32 
5.4 

16:10 

-u.s 

23:0.^ 
4.4 

F 

31 

6:26 
0.4 

11:17 
4.4 

18K» 
-0.1 

•    •    *  , 

ThQtk 
A  ef>mparif 
from  Mear 

The  lit 

ei^uator;  A 

lea  are  placed  Id  tl^c  order  of  occurrente,  wi 
oti  of  conaecutive  heights  will  indlcatt^  whe 

Low  Wrtttr,  whlph  inthfl  dutuui  of  *»0Lmdir 
ow  uieaii  aea  level.    To  it  ad  the  fl«pth  of  wj 

siffn  Is  be  fort)  the  height,  hi  wliifli  ciL^e  sul 
p<3  iifled  3s  Efistern  i?t4indanl,  7Sth  Meridian, 
jq-eaiurBr^in  the  afiemwrdp.  m.  }aiid  whei 
r  muout  3),  1st  guar.:  Qt  full  moon;  C-  3d  (j 
,  P,  moou  Ic  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  i 
Lgs  on  the  Coast  and  Geodetic  Survey  Chart 
iter,  add  the  tabular  height  to  the  soundini 
)tract  it. 

West;  0»  Is  midnight,  12»  is  noon;  all  hours  1 
1  diminished  by  12  give  the  times  after  noon; 
luar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day;  j 
a  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is  , 
^  given  on  the  chart,  unless  a  ; 

for  instance,  16:47  is  8:47  p.  va. 
Earthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

i^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

8:08 
4.8 

9:34     16:40      21:14 
0.3        4.2        0.0 

M 

1 

438 
4.8 

11:18 
0.3 

17:25 
4.0 

23:17 
0.8 

N 

M 

1 

3:16 
4.4 

9:51 
0.5 

16:10 
8.7 

22:01 
0.6 

S 

2 

4:05 
4.9 

10:85     16:40      22:40 
0.2        4.2         0.0 

N 

Tu 

2 

5:82 
4.9 

12K)6 
0.2 

18:19 
4.0 

.    .    . 

Tu 

2 

4:17 
4.6 

10:52 
0.4 

17:10 
3.8 

23:00 
0.5 

H 

3 

5:00 
5.1 

11:80     17:88      28.82 
0.0        4.2         0.0 

W 

3 

0:06 
0.2 

6:20 
6.0 

12:62 
0.0 

19K)5 
4.1 

W 

3 

5:12 
4.6 

11:44 
0.3 

18.00 
4.0 

23:53 
0.4 

IM'   4 

1      1 

6:50 
6.2 

12:22     18:32    .    .    . 
-0.1        4.2    ..    . 

Th 

4 

0:66 
0.2 

7:06 
6.0 

18:84 
-0.1 

19:47 
4.2 

Th 

4 

6:00 
4.7 

12:28 
0.1 

18:43 
4.1 

.    .    . 

lT« 

5 

0:22 
0.0 

6:88      18:10      19:20 
5.8     —0.2         4.2 

O 

F 

5 

1:88 
0.2 

7:46 
5.0 

14:12 
-0.1 

20:26 
4.2 

F 

5 

0:87 
0.3 

6:44 
4.8 

13.-06 
0.0 

19:20 
4.3 

§iW 

6 

1:10 
0.0 

7:22     13:55      20:05 
5.8     —0.2         4.2 

s 

6 

2:18 
0.8 

8:26 
4.9 

14:47 
-0.1 

20:59 
4.2 

O 

S 

6 

1:19 
0.8 

7:24 
4.7 

13:42 
0.0 

19:58 
4.4 

Th 

7 

1:65 
0.1 

8:05     14:35      20:48 
5.2     -0.2         4.2 

1  s 

7 

2:52 
0.6 

9K)0 
4.7 

15:20 
0.0 

21:80 
4.2 

A 

s 

7 

1:54 
0.2 

7:59 
4.7 

14:13 
0.0 

20:23 
4.5 

F 

8 

2:38 
0.8 

8:48     15:16,    21:28 
5.0     -0.1         4.1 

A 

M 

8 

8:25 
0.5 

9:84 
4.6 

16:52 
0.1 

22:00 
4.2 

M 

8 

2:25 
0.8 

8:32 
4.6 

14:44 
0.1 

20:52 
4.5 

S 

9 

8:18 
0.6 

938      15:54      22:06 
4.8        0.0         4.0 

E 

Tu 

9 

8:69 
0.6 

10:18 
4.2 

16:22 
0.8 

22:34 
4.3 

£ 

Tu 

9 

2:58 
0.3 

9K)4 
4.4 

15:12 
0.2 

21:22 
4.6 

s 

10 

8:54 
0.7 

10:06     16:80      22:42 
4.6        0.1         4.0 

W 

10 

4:84 
0.6 

10:38 
4.1 

16:58 
0.5 

23:12 
4.8 

W 

10 

3:31 
0.3 

9:84 
4.3 

15:40 
0.3 

21:55 
4.5 

A 

M 

11 

4-.80 
0.9 

10:44      17K)8      28:20 
4.8        0.8         8,9 

Th 

11 

5:16 
0.7 

11:15 
8.9 

17:27 
0.6 

28:56 
4.2 

Th 

11 

4:06 
0.4 

10:15 
4.1 

16:10 
0.4 

22:32 
4.6 

Tu 

12 

6:12 
1.0 

11:20     17:43    .    .    . 
4.0*       0.5    ..    . 

F 

12 

6:05 
0.8 

11:58 
8.8 

18:10 
0.7 

.    .    . 

F 

12 

4:47 
0.4 

10:40 
4.0 

16:44 
0.5 

23:17 
4.4 

.  E 

W 

13 

0:00 
4.0 

5:58     11:68      18:22 
1.0        3.8         0.6 

CT 

S 

13 

0:46 
4.2 

7:02 
0.8 

12:50 
8.6 

19:02 
0.8 

S 

13 

535 
0.5 

11«5 
3.8 

17:28 
0.7 

.    .    . 

C 

Th 

14 

0:46 
4.0 

6:50      12:46      19:07 
1.0        3.7         0.7 

s 

14 

1:45 
4.3 

8K)7 
0.7 

18:58 
3.6 

20:05 
0.8 

(L 

s 

14 

0.-09 
4.3 

6:32 
0.6 

12:21 
8.7 

18:26 
0.8 

F 

15 

1:35 
4.1 

7:46      13:38      19:55 
0.9        3.6         0.7 

M 

15 

2:48 
4.4 

9:16 
0.6 

15:13 
8.7 

21:17 
0.6 

M 

15 

1:12 
4.8 

7:37 
0.6 

13:35 
3.6 

19:37 
0.9 

i 

S 

16 

2:80 
4.2 

8:60      14:40      20:51 
0.8        3.6         0.6 

s  |Tu 

1 

16 

3:52 
4.6 

10.-20 
0.8 

16:24 
3.9 

22:25 
0.4 

s 

Tu 

16 

2:18 
4.8 

8:47 
0.6 

14:54 
8.7 

20:57 
0.7 

1 

s 

17 

3:25 
4.5 

9:50     15:46      21:50 
0.6        3.7         0.5 

w 

17 

4:51 
4.9 

11:18 
0.0 

17:26 
4.2 

28:26 
0.0 

W 

17 

3:27 
4.5 

9:53 
0.3 

16:06 
4.0 

22:09 
0.4 

i  i>i 

18 

4:23 

4.8 

10:48     16:47      22:47 
0.8        8.9         0.3 

Th 

18 

6:48 
6.8 

12:18 
-0.4 

18.-22 
4.6 

:  :  : 

Th 

18 

4:29 

4.8 

10:54 
-0.1 

17:08 
4.4 

23:12 
0.0 

Tu 

19 

5:15 
5.1 

11:42      17:46      28:48 
0.0        4.1         0.1 

F 

19 

0:24 
-0.8 

6:40 
5.5 

13:08 
-0.7 

19:18 
5.0 

F 

19 

5:27 
5.1 

11:48 
-0.6 

18H)1 
4.9 

s 

WI20 

6:08 
5.8 

12:35     18:40    .    .    . 
-0.3        4.4    ..    . 

? 

S 

20 

1:17 
-0.6 

730 
6.7 

13:52 
—1.0 

20:02 
5.3 

S 

20 

0K)9 
—0.4 

6:20 
6.4 

12:88 
-0.8 

18:50 
5.8 

!• 

Th'21 

0:38 
-0.1 

6:69     18:26      19:52 
5.5     —0.6         4,6 

H 

21 

2:08 
-0.7 

8:20 
6.7 

14:38 
—1.1 

20:50 
5.4 

p 

• 

s 

21 

1K)1 
-0.7 

7:12 
6.5 

13:26 
— LO 

19:88 
6.6 

1  ^ 

22 

1:80 
-0.3 

7:48      14:18      20:22 
6.7     -0.8         4.8 

E 

M 

22 

2:58 
-0.7 

9:08 
6.6 

15:26 
—1.0 

21:38 
5.5 

E 

M 

22 

1:51 
-0.9 

8:00 
6.6 

14:12 
— LO 

20:26 
5.7 

p  S 

23 

2:22 
—0.8 

8:87     15:01      21:11 
5.6     -0.9         5.0 

Tu 

23 

8:48 
-0.6 

9:68 
6.4 

16:12 
-0.8 

22:27 
5.4 

Tu 

23 

2:40 
-0.9 

8:48 
5.5 

14:57 
—0.9 

21:11 
5.7 

\» 

24 

3:18 
-0.8 

9:28      15:50      22:02 
5.5     -0.9         5.0 

W 

24 

4:40 
-0.4 

10:49 
5.0 

17:00 
-0.5. 

23:18 
6.2 

W 

24 

3:28 
—0.8 

9:87 
6.8 

15:46 
-0.7 

21:58 
6.5 

iM 

25 

4.a'> 
—0.2 

10:18     1638      22:54 
5.3     —0.7         5.0 

iTh 

25 

6:33 
—0.2 

U:43 
4.6 

17:51 
—0.1 

•    •    • 

Th 

25 

4:17 
-0.6 

10:27 
4.9 

16:32 
-0.3 

22:50 
5.2 

E 

Tu 

26 

5:00 
-0.1 

11:10     17:27      28:47 
5.0     —0.6         6.0 

}) 

F 

26 

0:12 
4.9 

6:32 
0.1 

12:42 
4.2 

18:48 
0.2 

F 

26 

5:10 
-0.8 

11:20 
4.5 

17:28 
0.1 

23:42 
4.9 

W 

27 

6:57 
0.1 

12K)5      18:20    .    .    . 
4.7        0.2    ..    . 

S 

27 

1:10 
4.7 

7:85 
0.4 

13:50 
3.9 

19:60 
0.5 

S 

27 

6:06 
0.1 

12:20 
4.1 

18:20 
0.6 

.    .     . 

1> 

Th 

28 

0:42 

4.8 

6:48      13:05      19:16 
0.2         4.3         0.0 

H 

28 

2:12 
4.6 

8:43 
0.6 

15:02 
8.8 

20:57 
0.6 

^ 

s 

28 

0:40 
4.6 

7K)8 
0.4 

18:28 
8.8 

19:25 
0.7 

F 

29 

1:40 

4.8 

8K)2     14:12      20:16 
0.4         4.1         0.2 

M 

29 

1:48 
4,3 

8:15 
0.6 

14:40 
3.7 

20:35 
0.8 

1 
1 

S 

30 

2:42 
4.7 

9K)9      1520      21:18 
0.4         4.0         0.3 

Tu 

30 

2:47 
4.2 

9:20 
0.6 

15:47 
3.7 

21:41 
0.8 

1 

s 

31 

8:40 
4.7 

10:14      16:20      22:18 
0.4        3.9         0.3 

W 

31 

3:50 
4.2 

10:20 
0.5 

16:43 
3.8 

22:40 
0.7 

Thetid 
acomparifi 
from  Mean 
is  2.8  feet  h 
a  minus  (- 

The  til 
(a.m.),ali 

#,  noM 
equator;  A 

leg  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  sound 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  In  which  case  si 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whei 
r  moon;  ]),  1st  quar.;  O.  fuU  mooc;  C,  3d  ^ 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  in 
Ings  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

W:  0»  is  midnight,  12»  is  noon;  all  hours  h 
a  diminished  by  12  give  the  times  after  noon 
[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

iss  than  12  are  in  the  forenoon 
;  for  instance,  15:47  l.s  8:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

fh  and 

22:48 
2.6 

KOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

DECEMBER. 

Timeand  Height  of  Hij 
Low  Water. 

1  i>«yof- 

Time  kud  Height  alHli 

1^ 

Dwyol— 

S 

Day of— 

ghand 

W.JMo. 

W. 

Mo. 

F     1 

4:17      10:17 
-0,4        a,  I 

16:f>4 
-0.fl 

M 

1 

5:30 
-4).l 

11:40 
3.Q 

18:24 
-0.4 

•    •    • 

W 

1 

2.1 

6:10 
0.1 

12:18 
2.7 

16:56 
—0.3 

B     2 

5.D4      11:0S 
-0.3         *ll 

17:48 
-O.ft 

23:40 
2,4 

S 

Tu 

2 

0:20 
2.2 

6:30 
0.1 

12:86 

18 

19:22 
—0.2 

Th 

2 

1KK» 
11 

7ao 

0.2 

18:10 
16 

19.50 

— 4).l 

9     5 

BiB5      12^30 
— O.a         3.0 

18:41 

-o.a 

■     ■     - 

W 

3 

1:25 
2.0 

7:32 
0.2 

13:36 
16 

20:22 
—0.1 

F 

3 

2.-05 
11 

8:14 
0.8 

14:10 
13 

aD:46 

0.0 

M     4 

I 

(h36        d:50 
2.2         0,0 

12:56 
2.S 

19:44 
-41.2 

(L 

Th 

4 

•2M 
2,0 

8:40 
0.3 

14:40 
14 

21:24 
0.0 

c 

S 

4 

8K)6 
11 

930 
0.4 

15:15 
11 

21.40 
0.1 

n;tu   5 

1:40        7'5^ 
2. 1         0. 1 

13:6ft 
2.6 

20:4H 
0.0 

^^ 

6 

3:45 
2.0 
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1  if^ 
;  a  1 

Ijari^: 

111  MfHi] 

iihiiis  \  — 

iiii^r<^L,ii^.^iiuii>  f  licii^lit-^  uih  linlLfiiic  will' 

Lrj%v  \V?iitr,  \vli5rh  ij^  tlii-  ibitum  of  t;onri't 

lOoft-  mean  ^rji  Itu-fL    Tn  Oii^l  thi'  flM[»1fi  r^f 

iiK'i  Oil  rhi-  lioi  liTii'  (lUfl  ^H'i)^:^|I^  f 
Mjili  Iff  lou'  vviitrr.    Th*'  Orikjhl^,  ir 
u-  C  ikri>t  Hinl  (^nuli  til'  .Survcv  VUi 
\  x\n:  hilminr  In  i^,'^lt  hi  tln^  suundi 

'  of  tnch  day:  ' 
Hro  rtH^ltoned  | 
1.  Hnri  la  hich 
chart,  utiles*  ,' 

1         Tilt'  Mil 
{n.m.  K  nil 

icn^i^l  i^  Kii>trr!i  Siniiilunt,  7r,th  menilUiii  W\;  O'- i^  niidiitfflit.  12^'  i*  nrwui:  mII  lioiirn  les«  than  l^nj^iu  the  forenoon 
^»rniTt*rnre  in  lhi»  BltiTTioon  i  |j.  m.i  unci  vvrii'iirlTmiTdhht^l  |j.rlLlKi^t^  Hut] s  tiflLrntMiii^  fiir  iiiMatU't!,  LV47is  3:17  p.m.  i 

eq 

U.AU) 

1\  Ill^.h.i|i 

,  1st  fjimr,;  Q,  ftjll  m 
ill  apoK^c  or  ptrigi?L% 

I.KII 

;  C  ■5'1 ' 

liiur.:  E. 

lUKiPii  on  tlu'  (* 

[iiatiir: 

N, 

<.  m 

ITOII 

hiTthest  north  or  south  of  the 

tU 
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JANUARY. 

FEBRUARY, 

MARCH. 

"""1 

i 

Day of— 

Time  and  Height  of  Hlfth  and 
LowWater, 

Durof— 

\V.  'Mo. 

Time  and  Height  of  Tli«rh  and 

Dftywf— 

Time  and  Height  *ir  High  and 
Low  WatLT. 

F 

Mo. 

W. 

Mo. 

1 

3:40 
4.5 

10:16 
0.1 

16:06 
4.0 

22:22 
-0.2 

M 

1 

6:12 
4.7 

lldS2 
-0.1 

18K» 
3.8 

28:62 
0.0 

N 

M 

1 

8:54 
4.2 

10:38 

o.a 

16:54 
3:6 

22:45 
0.3 

S 

2 

4:85 
4.8 

11:12 
-0.1 

17K» 
4.0 

28:16 
-0.2 

N 

Tu 

2 

6:04 

4.8 

12:42 
—0.3 

18:50 
3.9 

.    .    . 

Tu 

2 

4:56 
4.3 

11:35 
0.1 

17:51 
3.7 

28:42 
0.2 

1$ 

3 

5:27 
4.9 

12:04 
-0.8 

18:06 
4.1 

.    .    . 

W 

3 

0:42 
—0.1 

6:50 
4.8 

13:27 
-0.4 

19:34 
3.9 

W 

3 

5:48 
4.4 

12:24 
—0.1 

18:39 
3.9 

M 

4 

0:06 
-0.3 

6:15 
6.1 

12:54 
-0.4 

18:56 
4.1 

Th 

4 

1:27 
—0.1 

7:82 

4.8 

14:12 
-0.4 

20:12 
4.0 

Th 

4 

0:30 
0.1 

6.-36 
4.5 

13:07 
-0.2 

19:18 
4.0 

Tu 

5 

0:65 
-0.2 

7:01 
5.1 

13:40 
-0.5 

19:43 
4.1 

O 

F 

5 

2:09 
0.0 

8:10 
4.8 

14:45 
-0.4 

20:45 
4.0 

F 

5 

1:12 
0.0 

7:15 
4.6 

13:45 
—0.2 

19:48 
4.1 

N 

o 

W 

6 

1:40 
-0.2 

7:46 
6.1 

14:26 
-0.6 

20:27 
4.0 

S 

6 

2:47 
0.1 

8:44 
4.7 

15:20 
-0.3 

2114 
4.0 

O 

S 

6 

1:51 
0.0 

7:50 
4.6 

14:18 
—0.2 

20:16 
4.2 

Th 

7 

2:25 
0.0 

8:27 
6.0 

15:09 
—0.4 

21.-07 
3.9 

H 

7 

8:24 
0.2 

9:17 
4.6 

15:55 
-0.1 

21:42 
4.0 

A 

H 

7 

2.-26 
0.0 

821 
4.5 

14:47 
-0.2 

20:40 
4.3 

F 

8 

8:06 
0.2 

9:07 
4.8 

15:50 
-0.3 

21:46 
3.9 

A 

M     8 

3:57 
0.4 

9:46 
4.4 

16:26 
0.0 

22:09 
4.1 

M 

8 

3:58 
0.1 

8:48 
4.5 

15:15 
-0.1 

21:08 
4.4 

8 

9 

8*.50 
0.4 

9:43 
4.5 

16:80 
-0.1 

22:20 
3.8 

E 

Tu 

9 

4:80 
0.6 

10:16 
4.8 

16:66 
0.2 

22:42 
4.2 

eItu 

9 

3:27 
0.1 

9:11 
4.4 

15:41 
0.0 

21:30 
4.5 

$i    10 

4:80 
0.6 

10:20 
4.8 

17:10 
0.1 

22:58 
3.7 

W 

10 

5:07 
0.6 

10:47 
4.1 

17:22 
0.4 

28:20 
4.2 

W 

10 

8:59 
0.2 

9:40 
4.4 

16K» 
0.2 

22:04 
4.6 

A 

M 

11 

6:10 
0.8 

10:66 
4.1 

17:49 
0.3 

23:85 
3.7 

Th 

11 

5:60 
0.7 

11:25 
4.0 

18:00 
0.6 

.    .    . 

Th 

11 

4:82 
0.3 

10:12 
4.2 

16:32 
0.2 

22:42 
4.6 

Tn 

12 

5:56 
0.9 

11:S2 
8.9 

18:26 
0.5 

:  :  : 

F    12 

0:06 
4.2 

6:40 
0.8 

12:10 
3.8 

18:40 
0.6 

F 

12 

5:10 
0.3 

10:60 
4.1 

17:08 
0.4 

23:27 
4.5 

E 

W 

13 

0:17 
8.7 

6:47 
1.0 

12:12 
3.8 

19:09 
0.6 

c 

S 

13 

0:59 
4.2 

7:48 
0.8 

13K)2 
8.7 

19:80 
0.7 

R 

13 

6:00 
0.5 

11:84 
3.9 

17:53 
0.6 

•    • 

(C 

Th 

14 

1:02 
3.8 

7:44 
1.0 

18K)0 
8.6 

19:52 
0.7 

S|l4 

2.*00 
4.2 

8:55 
0.7 

14:06 
8.6 

20:44 
0.7 

<L 

S 

14 

0:19 
4.4 

6:59 
0.6 

12:29 
3.8 

18:50 
0.7 

F 

15 

1:56 
4.0 

8:46 
0.9 

13:68 
8.5 

20:40 
0.6 

M 

15 

3:07 
4.3 

10:04 
0.5 

15.-20 
3.6 

2J:56 
0.6 

M 

15 

1:19 
4.3 

8:17 
0.7 

13 -.84 
3.6 

20:05 
0.8 

S 

16 

2:52 
4.1 

9:44 
0.7 

14:61 
3.6 

21:33 
0.6 

s 

Tu 

16 

4:13 
4.5 

11:05 
0.2 

16:39 
8.7 

28:02 
0.3 

H   Tu  16 

2:28 
4.2 

9:32 
0.5 

14:54 
3.6 

21:32 
0.7 

i 

s 

17 

3:48 
4.4 

10:89 
0.6 

16:55 
3.6 

22:28 
0.4 

W 

17 

5:14 
4.7 

11:59 
-0.2 

17:48 
4.0 

.    .    . 

W 

17 

3:42 
4.3 

10:88 
0.2 

16:22 
3.8 

22:47 
0.3 

M 

18 

4:42 
4.6 

11:32 
0.2 

16:69 
3.8 

23:19 
0.2 

Th 

18 

0:00 
0.0 

6:08 
5.0 

12:49 
-0.5 

18:40 
4.4 

Th  18 

4:51 
4.6 

11:33 
-0.2 

17:30 
4.2 

23:48 
-0.1 

Tu 

19 

5:82 
4.9 

12:20 
-0.2 

17-.64 
4.0 

F 

19 

0:56 
—0.3 

7K)1 
5.3 

13:86 

-a8 

19:30 
4.7 

F    19 

5:51 
4.9 

12:25 
-0.6 

18:24 
4.6 

s 

W 

20 

0:11 
0.0 

6:25 
6.1 

18:06 
-0.5 

18:48 
4.2 

? 

S 

20 

1:44 
-0.6 

7:49 
6.6 

14:22 
— LO 

20:19 
4.9 

S    20 

0:42 
-0.6 

6:45 
5.2 

18:12 
—0.9 

19:14 
5.0 

• 

Th 

21 

1:0X 
-0.1 

7:12 
5.3 

18:56 
-0.7 

19:40 
4.4 

s 

21 

2:86 
-0.7 

8:88 
6.6 

15:08 
—1.1 

21:a5 
5.1 

P 

• 

S 

21 

1:32 
-0.8 

7:34 
5.4 

14:00 
—1.1 

20:00 
5.3 

F 

22 

1:53 
-0.3 

8KX) 
6.4 

14:12 
-0.8 

20:30 
4.6 

E 

M 

22 

3:24 
-0.7 

9^6 
5.4 

16:66 
—1.0 

21:54 
5.1 

e'm 

22 

2:21 
—0.9 

8:22 
5.4 

14:45 
—1.1 

20:45 
5.4 

P 

S 

23 

2:46 
-0.8 

8:49 
6.4 

15:80 
—0.9 

21:20 

4.7 

Tu 

23 

4:16 
—0.6 

10:12 
5.1 

16:41 
-0.8 

22:43 
5.0 

Tu 

23 

3:10 
—1.0 

9:08 
5.8 

15:29 
-1.0 

21:32 
5.4 

S 

24 

8:85 
—0.3 

9:38 
5.2 

16:18 
-0.8 

22:12 
4.7 

W 

24 

5:09 
—0.4 

11:04 

4.8 

17-.31 
-0.4 

28:85 

4.8 

W 

24 

4:00 
—0.9 

9:56 
5.0 

16:15 
-0.7 

22:20 

5.2  1 

M 

26 

4:30 
—0.2 

10:38 
6.0 

17:08 
-0.7 

23:07 
4.6 

Th 

25 

6K)7 
-0.1 

11:68 
4.3 

18:26 
—0.1 

Th  25 

4:50 
—0.6 

10:45 
4.6 

17:05 
—0.3 

23:10 
4.9 

E 

Tu 

26 

5:28 
-0.1 

11:22 
4.7 

18:00 
-0.4 

. 

<L 

F 

26 

0:38 
4.6 

7:10 
0.1 

13:02 
8.9 

19:29 
0.2 

F    26 

5:15 
-0.3 

11:38 
4.2 

17:68 
0.1 

W 

27 

0:08 
4.6 

6:30 
0.1 

12:20 
4.4 

18:66 
-0.2 

S  J27 

1:40 
4.4 

8:22 
0.3 

14:18 
3.6 

20:35 
0.4 

8 

27 

0K)4 
4.6 

6:46 
0.0 

12:42 
8.8 

19:00 
0.4 

:d 

Th 

28 

1:06 
4.4 

7:87 
0.2 

18:22 
4.1 

19:56 
0.0 

S 

28 

2:46 
4.2 

9:82 
0.8 

15:40 
8.6 

21:42 
0.4 

§i* 

28 

1K>5 
4.3 

7:53 
0.3 

3.5 

20:11 
0.6 

F 

29 

2:10 
4.4 

8:48 
0.8 

14:38 
8.8 

20:59 
0.1 

'm 

29 

2:15 
4.1 

9:05 
0.4 

15:23 
3.4 

21:20 
0.7 

S 

30 

3:15 
4.4 

9:56 
0.2 

15:52 
8.7 

22:00 
0.1 

Tu 

30 

3:27 
4.0 

10:12 
0.4 

16:35 
3.5 

22:28 
0.5 

s 

31 

4:16 
4.5 

10:68 
0.1 

17:01 
3.7 

23:00 
0.1 

W 

1 

31 

4:32 
4.0 

11:09 
0.3 

17:30 
3.6 

23:24 
0.4 

toned 
lis  2.2 
minus 

Thetid 
acomparis 
from  Mean 
feet  below 
(-)  sign  is 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  eoundini 
mean  sea  level.    To  find  the  depth  of  water, 
before  the  height,  in  which  case  subtract  It 

th  their  times  on  the  first  line  and  heig 
ther  it  is  high  or  low  water.    The  heigh 
ra  on  the  Coast  and  Qeodetic  Survey  Cht 
add  the  tabular  height  to  the  soundings 

htac 
ts,  h 
irtsf 
give 

►n  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
or  this  region,  and  whicl 
Q  on  the  chart,  unless  a 

The  til 
(a.m.).all 

ne  used  is  Eastern  Standard,  75th  meridian, 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  Oh  is  midnight,  12>'is  noon;  all  hours  lei 
n  diminished  by  12  give  the  times  after  noon 

3s  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

#,ne^ 
equator;  A 

moon;  J 
,  P,  moon 

,  Ist  quar.;  Q.  full  moon;  C,  3d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

.■1 
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■A 


•     1 


APRIL. 

MAY. 

JUNE. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

t3  Day  of— 

1 
Time  and  Height  of  High  and 
Low  Water. 

W.  IMo. 

w.Imo. 

S 

W.  Mo. 

Th 

1 

5:28 
4.1 

11:66 
0.1 

18:12 
3.8 

1 
S;     1 

6:87 
3.8 

11:56 
0.2 

4.0 

1 
Tu    1 

0:24 
0.3 

6.-02 
8.6 

12:16 
0.8 

16:22 
4.5 

F 

2 

0:12 
0.2 

6:13 
4.2 

12:37 
0.0 

18;47 
4.0 

E 

8:  2 

0:24 
0.3 

6:16 
3.9 

12:30 
0.2 

18:84 
4.2 

W     2 

1:02 
0.1 

6:31 
8.8 

12:60 
0.3 

18:56 

4.8, 

A 

S 

3 

0:52 
0.1 

6:62 
4.3 

18:12 
—0,1 

19:15 
4.2 

M|3 

1:00 
0.2 

6:49 
4.0 

18K)1 
0.1 

19H)2 
4.7 

O  Th    3 

1      1 

1:40 
-0.1 

7:12 
8.9 

13:25 
0.2 

19:38 
4.9 

s 

4 

1:28 
0.0 

7:28 
4.3 

13:42 
-0.1 

19:40 
4.3 

Tu    4 

1 

1:32 
0.0 

7:12 
4.0 

13:31 
0.1 

19:30 
4.7 

F     4 

2:20 
-0.2 

7:61 
4.0 

14:00 
0.2 

20:12 
5.0 

E 

o 

M 

5 

2:01 
0.0 

7:58 
4.4 

14:10 
-0.1 

20:04 
4.5 

o 

w'    5 

2:06 
—0.1 

7:46 
4.1 

13:57 
0.1 

20.-00 
4.9 

s 

S  !   5 

8:00 
-0.3 

835 
4.1 

14:40 
0.2 

20:55 
5.1 

Tu 

6 

2:32 
0.0 

8:17 
4.3 

14:36 
0.0 

20:30 
4.7 

Th!    6 

2:40 
-0.2 

8:15 
4.2 

14:25 
0.1 

20:85 
6.0 

Si    6 

3:43 
—0.3 

9:17 
4.2 

15:25 
0.2 

21:40 
5.0, 

W 

7 

8:02 
0.0 

8:40 
4.8 

15:00 
0.1 

21:00 
4.8 

F]    7 

8:15 
-0.2 

8:47 
4.2 

14:58 
0.2 

21:12 
5.0 

!M|    7 

4:28 
-r4).3 

10:06 
4.2 

16:16 
0.3 

22:26 
4.9 

Th 

8 

8:33 
0.0 

9:10 
4.8 

15:26 
0.1 

21:33 
4.9 

Is,    8 

3:55 
-0.2 

9:28 
4.2 

15:35 
0.2 

21:62 
4.9 

Tu    8 

^     6:18 
-0.2 

11:00 
4.2 

17:13 
0.4 

23:17 
4-7  , 

F 

9 

4:10 
0.0 

9:46 
4.3 

16:67 
0.2 

22:14 

4.8 

8 

»\    9 

4:40 
—0.1 

10:12 
4.2 

16:20 
0.4 

22:38 
4.8 

W     9 

6:11 
—0.2 

11:58 
4.1 

18:17 
0.5 

.     .     . 

S 

10 

4:50 
0.1 

10:27 
4.2 

16:85 
0.4 

22:58 
4.7 

M  10 

5:28 
0.0 

IIKB 
4.1 

17:12 
0.5 

23:30 
4.6 

C  Th  10 

0:13 
4.6 

7:07 
-0.1 

13.-01 
4.1 

lSt29 

0.5  : 

s 

11 

5:38 
0.2 

11:16 
4.0 

17:24 
0.6 

23:48 
4.5 

Tu  11 

1 

6:24 
0.1 

12:00 
8.9 

18:17 
0.7 

Fill 

1:16 
4.8 

8K)6 
0.0 

14:10 
4.2 

20:41  - 
0.4 

S 

M 

12 

6:37 
0.4 

12:10 
8.8 

18:24 
0.7 

:  :  : 

a 

W 

12 

0:27 
4.4 

7:27 
0.2 

18:10 
3.9 

19:37 
0.7 

E 

p 

s' 

12 

2.-26 
4.1 

9:06 
0.0 

16:17 
4.4 

21:50 
0.3 

c 

Tu 

13 

0:48 
4.3 

7:46 
0.6 

13:17 
8.7 

19:43 
0.8 

Th 

13 

1:36 
4.2 

8:38 
0.2 

14:28 
3.9 

21:00 
0.6 

n 

13 

3:85 
4.1 

10HJ7 
-0.1 

16:18 
4.6 

22:52 
0.0 

W 

14 

1:66 
4.2 

9HX) 
0.4 

14:40 
8.7 

21:17 
0.7 

F 

14 

2:50 
4.2 

9:87 
0.1 

16:42 
4.2 

22:13 
•     0.8 

M 

14 

4:42 
4.1 

11K)1 
-0.2 

17:16 
4.9 

23:50  , 
-0.3 

Th 

15 

8:16 
4.2 

10:08 
0.2 

16K)4 
8.9 

22:32 
0.3 

B 

15 

4:04 
4.3 

10:36 
-0.2 

16:45 
4.6 

23:13 
0.0 

Tu.l5 

6:44 
4.2 

11:66 
-0.4 

18:07 
5.1 

.    .     . 

F 

16 

4:28 
4.4 

11:06 
-0.2 

17:10 
4.4 

23:33 
-0.1 

E 
P 

H 

16 

5:06 
4.4 

11:30 
-0.4 

17:89 
4.9 

W,16 

1 

0:44 
-0.6 

6:42 
4.3 

12:48 
-0.4 

13:56 
6.3 

S 

17 

6:31 

4.7 

11:58 
-0.5 

18:03 
4.8 

•    •    • 

M 

17 

-0.4 

6KH 
4.6 

12S2 
-0.6 

18:30 
5.3 

• 

Th'ir 

1.-36 
-0.7 

7:85 
4.3 

13:38 
-0.4 

19:45 
5.3 

p 

£ 

s 

18 

0:27 
-0.5 

6:26 
6.0 

12:47 
-0.8 

18:68 
5.2 

Tu  18 

1:01 
-0.7 

6:67 
4.7 

13:10 
-0.7 

19:18 
6.5 

N    F  1 18 

2:24 
-0.7 

8^27 
4.8 

14.-27 
—0.3 

2033  ' 
5.3 

• 

M 

19 

1:16 
-0.8 

7:16 
6.1 

18:86 
—1.0 

19:40 
6.6 

• 

W  19 

1:60 
-0.9 

7:49 
4.7 

13:56 
-0.7 

20K)4 
6.5 

S    19 

8:14 
-0.7 

9:15 
4.2 

15:16 
0.1 

21:19  1 
5.1 

Tu 

20 

2:05 
-1.0 

8K)6 
6.1 

14:20 
—1.0 

20:26 
6.6 

Th20 

2:38 
— LO 

8«8 
4.6 

14:45 
-0.6 

20:50 
5.5 

»> 

4:00 
—0.6 

10K>4 
4.1 

0.1 

22K)5 
4.9  j 

W 

21 

2:54 
—1.1 

8:62 
6.0 

15K)& 
-0.8 

21:10 
6.5 

F 

21 

3:27 
-0.9 

9:27 
4.5 

16:84 
-0.3 

21:87 
6.2 

M,21 

1 

4:47 
-0.6 

10:51 
4.0 

16:54 
0.3 

22:48  ! 
4.6 

Th 

22 

8:42 
-1.0 

9:40 
4.8 

16:62 
-0.6 

21:57 
5.3 

N 

S 

22 

4:18 
-0.7 

10:18 
4.2 

16:25 
0.0 

22:23 
4.9 

Tu22 

6:32 
-0.8 

11:37 
3.8 

17:43 
0.6 

2332  1 
4.3 

F 

23 

4:32 
-0.7 

10:28 
4.4 

16:40 
-0.2 

22:45 
6.0 

s 

23 

5:06 
-0.6 

11:10 
4.0 

17:16 
0.3 

28:12 
4.6 

W  23 

6:20 
0.0 

12:22 
8.7 

18:86 
0.7 

.    .    . 

S 

24 

5:26 
,  -0.4 

11:22 
4.1 

17:36 
0.2 

28:37 
4.6 

M 

24 

6:00 
-0.2 

3.7 

18:10 
0.6 

.    .    . 

Th  24 

0:14 
4.0 

7K» 
0.2 

18:10 
8.6 

19:28 
0.9 

N 

H 

25 

6:23 
-0.1 

12:26 
8.7 

18:85 
06 

;  :  : 

Tu 

26 

0:02 
4.2 

6:64 
0.1 

18KM 
8.5 

19:12 
0.8 

A 

F    25 

1 

0:58 
3.7 

7:60 
0.4 

18:62 
8.6 

20:24  j 

1.0  1 

M 

26 

0:35 
4.2 

7:26 
0.2 

18:86 
8.6^ 

19:44 
0.8 

!> 

W 

26 

0:59 
8.9 

7:60 
0.8 

14.-06 
8.6 

20:17 
0.9 

E 

S  ,26 

1:42 
3.6 

8-.86 
0.6 

14:87 
8.7 

21:17 
LO, 

D 

Tu 

27 

1:39 
3.9 

8:31 
0.4 

14:60 
3.4 

20:65 
0.8 

Th 

27 

2:00 
3.7 

8:46 
0.4 

16.-00 
8.6 

21:18 
0.9 

S 

27 

2.-29 
8.4 

9^8 
0.6 

16:23 
3.9 

22:10  ! 
0.9 

W 

28 

2:47 
3.8 

9:32 
0.4 

16:68 
8.6 

22:00 
0.7 

A 

F 

28 

8KX) 
3.5 

9:84 
0.6 

15:60 
8.6 

22:14 
0.8 

M 

28 

8:20 
8.8 

lOHX) 
0.7 

16:10 
4.1 

23:00 
0.7  1 

Th 

29 

8:64 
3.8 

10:28 
0.4 

16:60 
8.6 

22:65 
0.6 

E 

S 

29 

3:56 
8.5 

1021 
0.6 

16:82 
8.8 

28:08 
0.7 

Tu29 

4:15 
8.3 

10:45 
0.6 

16:66 
4.8 

28:46 
0.6 

A 

F 

30 

4:60 
8.8 

U:16 
0.8 

17:29 
8.8 

23:48 
0.5 

M 

30 
31 

4:46 
3.5 

5:25 
8.5 

11«2 
0.6 

11:40 
0.4 

17:10 
4.0 

17:46 
4.8 

23:16 
0.5 

W  30 

6K)6 
8.5 

U:29 
0.6 

17:40 
4.6 

:  :  : 

Thetid 
acomparis 
from  Mean 
feet  below 
(-)8ignls 

The  tlE 
(a.m.),all 

#,ne\i 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutiye  heights  will  indicate  whet 

Low  Water,  which  is  the  datum  of  soundini 
mean  sea  level.    To  find  the  depth  of  water, 

before  the  height,  in  which  case  subtract  il 
ae  used  is  Eastern  Standard.  75th  meridian, 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
'  moon;  }),  1st  quar.;  0«  full  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
^her  it  is  high  or  low  water.    The  heights,  in 
ia  on  the  Coast  and  Geodetic  Survev  Charts  1 
add  the  tabular  height  to  the  soundings  glT< 

W.:  Ok  is  midnight,  12*  is  noon;  all  hours  Ic 
n  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
or  this  region,  and  which  is  2.2 
m  on  the  chart,  onleas  a  minus 

«8  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

1 

SEPTEMBER. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

d 

1 

O 

Dayof- 
W.  |Mo. 

%      1 

1 

Time  and  Height  of  High  and 
Low  Water. 

"^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water, 

W.  'mo. 

W. 

Mo. 

~~ 

Th    1 

0:33 
0.2 

6:54 
8.6 

12:12 
0.4 

1855 
4.8 

1:37 
-0.4 

7:20 
4.1 

18:^ 
-0.1 

19:40 
6.1 

P 

W 

1 

2:44 
-0.9 

8:41 
5.0 

16:00 
-0.6 

21H)1 
5.8 

,        ^i   2 

1:14 
0.0 

6:47 
8.8 

18K)0 
0.2 

19:11 
4.9 

Ml    2 

2:24 
-0.6 

8:11 
4.4 

14:26 
-0.2 

20:30 
5.2 

E 

Th 

2 

3:30 
—0.9 

9:30 
6.1 

16:58 
-0.6 

21:50 
6.1 

8|    3 

2:00 
-0.8 

7:88 
4.0 

18:46 
'  0.1 

19:67 
5.1 

P 

Tu    3 

3:08 
-0.8 

9.-00 
4.6 

15:17 
-0.3 

21:18 
5.2 

F 

3 

4:17 
-0.7 

10:20 
5.1 

16:46 
-0.6 

22:40 
4.9 

S 

4 

2:46 
-0.4 

8:22 
4.2 

14:84 
0.1 

20:43 
5.2 

W     4 

3:56 
-0.8 

9-.50 
4.7 

16K» 
-0.4 

22:08 
5.1 

S 

4 

5:05 

-o.« 

11:10 
5.0 

17:42 
-0.3 

23:32 
4.6 

1 

I 

M 

5 

s:ao 

-0.6 

9:12 
4.8 

16:28 
0.0 

21:30 
6.1 

£ 

Th]   5 

4:43 
-0.7 

10:40 

4.8 

17:02 
-0.2 

22:58 
4.9 

s 

5 

5:59 
-0.2 

12:05 
4.8 

18:41 
-0.1 

.    .    . 

' 

Tu 

6 

4:17 
-0.6 

10KX2 
4.4 

16:15 
0.1 

22:20 
5.0 

F     6 

5:31 
-0.6 

11:34 
4.7 

17:57 
-0.1 

23:48 
4.6 

(C 

M 

6 

0:31 
4.1 

6:56 
0.0 

13:06 
4.6 

19:46 
0.1 

p 

W 

7 

5:06 
-0.6 

10:55 
4.4 

1701 
0.1 

23K)9 

4.8 

S  i    7 

6:22 
-0.4 

12:27 

4.7 

18:59 
0.1 

:  :  : 

Tu,    7 

1:39 
8.8 

7:58 
0.8 

14:08 
4.4 

20:53 
0.2 

Th    8 

6:58 
-0.4 

11:65 
4.4 

18:11 
0.2 

•    •    • 

c 

%      8 

0:44 
4.3 

7:16 
-0.1 

18:26 
4.6 

20:02 
0.2 

N 

W*    8 

1 

2:66 
3.6 

9.-06 
0.4 

15:15 
4.3 

22:00  ' 
0.2 

E 

F,   9 

0:02 
4.6 

6:46 
-0.8 

12:48 
4.4 

19:15 
0.3 

Mi   9 

1:46 
4.0 

8:16 
0.1 

1458 
4.5 

21:10 
0.2 

Th' 

9 

4.-09 
3.6 

10:10 
0.8 

1650 
4.3 

23:00 
0.1 

c 

S 

10 

0-.69 
4.8 

7:40 
-0.1 

13:49 
4.4 

20:22 
0.3 

Tu  10 

2:59 
3.7 

9:17 
0.2 

;5:32 
4.5 

22:17 
0.2 

F    10 

5:05 
8.7 

11:10 
0.2 

17:18 
4.4 

23:56 
0.0 

S 

11 

.      2H)4 
4.1 

8:89 
0.0 

14:52 
4.6 

21:28 
0.2 

\V|11 

4:15 
3.6 

1052 
0.2 

16:36 
4.6 

28:19 
0.1 

S    11 

6:08 
3.8 

12:04 
0.1 

18:10 
4.6 

.    .    . 

M:12 

8:12 
3.9 

9:40 
0.0 

15:58 
4.6 

22:33 
0.1 

N 

Th  12 

5:28 
3.7 

1152 
0.1 

17:83 
4.6 

:  :  : 

s 

12 

0:42 
-0.1 

6:63 
4.0 

12:62 
0.0 

18:56 
4.5 

Tu  13 

4.-22 
3.8 

10:88 
0.0 

16:63 
4.7 

23:34 
-0.1 

Ft  13 

0:16 
-0.1 

6.53 
3.8 

12:17 
0.0 

18:26 
4.7 

M 

13 

1:24 
-0.2 

7:30 
4.1 

18:36 
0.0 

19:35 
4.6 

'  W  j  14 

6:30 
8.8 

11:86 
-0.1 

17:48 
4.9 

.    .    . 

S 

14 

1:06 
-0.2 

7:18 
8.9 

13.-09 
-0.1 

19:15 
4.8 

• 

Tu!l4 

2.-01 
-0.2 

8:02 
4.2 

14:15 
0.0 

20:11 
4.5 

Th;]* 

0:80 
-0.8 

6:82 
8.9 

12:31 
-0.1 

18:41 
5.0 

• 

% 

15 

1:50 
-0.4 

7:58 
4.0 

13:66 
-0.1 

19:68 
4.8 

W 

15 

2:36 
-0.2 

8:82 
4.2 

14:50 
0.1 

20:43 
4.4 

N 

F|16 

1:20 
-0.4 

7:26 
4.0 

13:22 
-0.2 

19:30 
6.0 

M   16 

2:32 
-0.4 

8:38 
4.1 

14:88 
0.0 

20:38 
4.7 

E 
A 

Th 

16 

3:07 
0.0 

9K)0 
4.8 

1556 
0.2 

21:11 
4.2 

•    Sll7 

1 

2:10 
-0.5 

8:16 
4.1 

14:12 
-0.2 

20:16 
5.0 

Tu'l7 

1 

3:11 
-0.3 

9:11 
4.1 

16:20 
0.1 

21:16 
4.6 

F    17 

8:36 
0.1 

9:27 
4.4 

15:69 
0.2 

21:36 
4.1 

%  !l8 

2-.66 
-0.6 

9:00 
4.1 

14:59 
-0.1 

21:00 
4.9 

W!l8 

3:48 
-0.2 

9:44 
4.1 

15:58 
0.2 

21:60 
4.4 

S    18 

1 

4K)0 
0.8 

9:67 
4.4 

16:34 
0.8 

22:05 
4.0 

, 

M   19 

3:39 
-0.6 

9:42 
4.1 

15:45 
0.1 

21:42 
4.7 

A 
E 

Thil9 

1 

4:22 
-0.1 

10:12 
4.1 

16:85 
0.4 

22:18 
4.2 

% 

19 

458 
0.4 

10:88 
4.6 

17:11 
0.4 

22:41 
4.0 

Tu  20 

4-20 
-0.4 

10:28 
4.0 

16:28 
0.2 

22:22 
4.5 

Fi20 

4:53 
0.1 

10:43 
4.2 

17:12 
0.5 

22:48 
4.1 

M 

20 

6.-00 
0.6 

U:14 
4.6 

17:64 
0.6 

2351 
3.8 

W:21 

6:00 
-0.2 

UHK) 
4.0 

17:10 
0.6 

22:69 
4.3 

S 

21 

5:21 
0.3 

11:16 
4.2 

17:51 
0.6 

23:18 
8.9 

Tu 

21 

5:40 
0.6 

12.-01 
4.4 

18:46 
0.6 

1 

Th!22 

5:40 
0.0 

11:36 
8.9 

17:58 
0.6 

28:31 
4.1 

s 

22 

6:52 
0.5 

11:55 
4.2 

18:82 
0.7 

23:66 
3.8 

3) 

W 

22 

0:12 
8.7 

6:80 
0.7 

12:65 
4.8 

19:50 
0.6 

'e 

F   23 

•     6:16 
0.2 

12.-08 
3.9 

18:36 
0.8 

> 

M 

23 

6:25 
0.6 

12:40 
4.2 

19:28 
0.8 

.    .    . 

S 

Th 

23 

1:10 
8.7 

7:86 
0.8 

18:67 
4.3 

20:67 
0.5 

i 

s 

24 

0:06 
8.9 

6:51 
0.4 

12:47 
3.9 

19:22 
0.9 

Tu  24 

0:40 
8.7 

7:10 
0.7 

13:31 
4.2 

20:26 
0.8 

F 

24 

2:20 
8.7 

8:52 
0.7 

16:06 
4.3 

22:00 
0.3 

'}) 

S 

25 

0:38 
8.7 

7i» 
0.6 

18:30 
4.0 

20:15 
0.9 

W 

25 

1:35 
8.6 

8:06 
0.8 

14:31 
4.3 

21:29 
0.7 

S 

25 

3:86 
3.8 

10:06 
0.6 

16:12 
4.6 

23KX) 
0.0 

M   26 

1:22 
3.5 

8H)6 
0.7 

14^0 
4.1 

21:12 
0.9 

Th 

26 

2:38 
8.5 

9:12 
0.7 

15:86 
4.8 

22:31 
0.5 

s 

26 

4:47 
4.1 

11:12 
0.1 

17:18 
4.7 

23:52 
-0.8 

Tu 

27 

2:18 
8.6 

8-.56 
0.7 

16:15 
4.2 

22:12 
0.7 

S 

F 

27 

3:52 
3.6 

10:22 
0.6 

1637 
4.5 

23:28 
0.2 

M 

27 

5:48 
4.6 

12:10 
-0.2 

18:10 
6.0 

.    .    . 

' 

W 

28 

8:18 
8.4 

9-.60 
0.7 

16:11 
4.4 

28:12 
0.5 

S    28 

6:08 
3.8 

1158 
0.3 

17:86 
4.7 

.    .    . 

9 

£ 

Tu 

28 

0:41 
-0.6 

6:40 
4.8 

18K)2 
-0.6 

19H)2 
6.1 

• 

Th 

29 

4:19 
8.6 

10:49 
0.6 

17:07 
4.6 

28-.69 
0.2 

S    29 

051 
-0.2 

6K)6 
4.1 

1257 
0.0 

18:32 
6.0 

W 

29 

158 
-0.8 

7:80 
6.2 

18:64 
-0.8 

19-.53 
5.2 

1  H 

F 

30 

6:24 
8.6 

11.47 
0.4 

18.-00 
4.8 

.    .    . 

MJ30 

1:10 
.  -0.6 

7.'01 
4.4 

13:20 
-0.8 

1954 
6.2 

Th 

30 

2:16 
-0.9 

8:17 
6.8 

14:44 
-0.9 

20:41 
5.2 

S 

31 

0:48 
-0.1 

6:24 
8.9 

12:42 
0.1 

18:52 
6.0 

o 

Tu,31 

1:67 
-0.7 

7:58 

4.8 

14:10 
-0.6 

20:14 
6.3 

'        The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  compariBon  of  conBccutive  heights  will  indicate  whet 
from  Mean  Low  Water,  which  Is  the  datum  of  sound 
is  2.2  feet  below  mean  sea  level.    To  find  the  depth  of 
a  minus  (~)  sign  is  before  the  height,  in  which  case  su 

'        The  time  used  is  Eastern  Standard.  75th  Meridian 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  whe 
#,  new  moon:  ^,  1st  quar.;  O.  full  moon;  C.  3d  q 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  ii 
ings  on  the  Coast  and  Geodetic  Survey  Chs 
water,  add  the  tabular  height  to  the  soundii 
btract  it. 

W.;  Oh  is  midnight,  12»»  is  noon;  all  hours  1< 
n  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
[igs  given  on  the  chart,  unless 

BBS  than  12  are  in  the  forenoon 
;  for  Instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBEIL 

^ 

NOVEMBER. 

DECEMBER. 

a 

Dayol- 

Time  and  Hdghtof  Hlghitnfi 
Liivv  Water, 

d  1  Day  of— 

Time  and  Heif  ht  of  High  and 
Low  Water. 

P  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W,  |Mo. 

I 

W.  ilo. 

S 

w. 
W 

Mo. 

F 

1 

8:02 
-0.9 

0^ 
5.4 

16:M 
-0.S 

21:S0 
6,0 

M 

1 

4:18 
-0.2 

10:22 
6.1 

17:05 
—0.6 

23:04 
4.1 

1 

4:52 
0.2 

10:62 
4.7 

17:40 
-0.3 

23:50 
3.8 

8 

2 

3:50 
-0.7 

OiFifi 
5.  a 

16^ 
^.7 

22:22 
4.7 

S 

Tu 

2 

5:16 
0.1 

11:18 
4.8 

18.-04 
-0.8 

.    .    . 

Th 

2 

5:68 
0.4 

11:62 
4.4 

18:87 
-0.1 

*  i 

S 

3 

4:40 

10:46 

17:28 
-0.5 

23:19 
4.3 

W 

3 

0:11 
8.9 

6:18 
0.4 

12:17 
4.4 

19K)6 
-0.1 

F 

3 

0:62 
8.7 

6:69 
0.6 

12:50 
4.1 

19:34  1 
0.1 

M 

4 

Q.0 

11:42 

18:22 
-0.2 

.    .    . 

C 

Th 

4 

1:20 
8.7 

7:26 
0.6 

13.*24 
4.2 

20:08 
0.1 

c 

S 

4 

1:66 
8.7 

8Ktt 
0.7 

18:50 
8.9 

20:.'M> 
0.2 

s 

Tu 

5 

0:23 
4.0 

0:37 
0.2 

1S:41 
4.5 

19:2H 
0.0 

F 

5 

2-.80 
8.7 

8:88 
0.6 

14:82 
4.0 

21:09 
0.1 

s 

5 

2:60 
8.7 

9:05 
0.7 

14:58 
8.7 

21:20  ' 
0.2 

C 

W 

6 

8.7 

7:43 
0.4 

13:48 
4.3 

20:36 
0.1 

H 

6 

8:32 
3.7 

9-.87 
0.6 

15:88 
4.0 

22:02 
0.1 

E 

M 

6 

8:41 
3.8 

10:01 
0.6 

16:47 
8.7 

22:08  ' 
0.3  ! 

Th 

7 

2:4* 

3,e 

8:52 

a  a 

14:56 
4,2 

0.2 

S 

7 

4:26 
3.8 

10:82 
0.4 

16:28 
4.0 

22:50 
0.1 

A 

Tu 

7 

4:24 
4.0 

10-.50 
0.6 

16:36 
3.6 

22:.50 
0.3 

F 

8 

4:00 
S.7 

0:5B 
0.4 

16:02 
4.2 

22:36 
0.1 

M 

8 

5:06 
4.0 

11:22 
0.8 

17:17 
4.0 

23:23 
0.1 

|W 

8 

6K)0 
4.1 

U:88 
0.4 

17:16 
8.6 

23:2.5 

as 

S 

9 

4:57 
a.8 

10:55 
0.3 

16:57 
4.2 

23:2ft 
0.0 

Tu 

9 

6:48 
4.2 

12:0b 
0.2 

17:66 
8.9 

.    .    . 

Th 

9 

6:86 
4.8 

12:11 
0.8 

17:52 
8.6 

•  •  • . 

S 

10 

fi:43 
3.9 

11:46 
0,2 

17:40 
4,2 

■    ■    ' 

W 

10 

0.1 

6:16 
4.8 

12:42 
0.2 

18:81 
3.9 

F 

10 

0.-00 
0.8 

6:06 
4.5 

12:46 
0.2 

18.-20 
3.6 

M 

11 

0:10 
0.0 

fl:2l 
4,1 

12:81 
0,1 

1S:30 
4.2 

Th 

11 

0:41 
0.1 

6:48 
4.4 

18:16 
0.1 

19:00 
3.9 

S 

11 

0:81 
0.3 

6:40 
4.7 

18:28 
0.0 

18-.50 
3.7 

1M 

12 

0:49 
—0.1 

8:66 
4,2 

13:10 
0,1 

19:0rj 
4.  J 

• 

F 

12 

1:11 
0.2 

7:12 
4.6 

13:50 
0.0 

19:26 
8.9 

• 

s 

12 

1K)2 
0.8 

7:12 
4.8 

14K)1 
-0.1 

3.9 

E 
A 

W 

13 

lrJ3 
-0.1 

7:24 
4.8 

^^46 
0.1 

19:3*( 
4.2 

S 

13 

1:38 
0.8 

7:40 
4.7 

14:26 
0.0 

19:52 
4.0 

M 

13 

1:38 
0.8 

7:49 
4.9 

14:40 
-0.1 

20KJ5  ' 
4.0 

• 

Th 

14 

1:^ 
0.0 

7:50 
4,4 

14:19 
0,1 

20:05 
4,1 

i 

14 

2:02 
0.8 

8:18 
4.8 

16K)0 
0.0 

20:25 
4.0 

s  Tu 

14 

2:12 
0.8 

8:28 
6.0 

15:20 
-0.2 

20:48 
4.0 

F 

15 

2:20 
0.1 

S:17 
4.5 

14:E& 
0,1 

20:23 
4.1 

M 

15 

2:32 
0.4 

8:49 
4.8 

16:38 
0.0 

21:05 
4.0 

W 

15 

2:66 
0.8 

9:12 
4.9 

16:05 
-0.2 

21:37  ' 
4.1 

S 

16 

2:4fi 
0.3 

S:47 
4.  ft 

l5aB 
0.1 

5»:6fl 
10 

siTii 

16 

8:11 
0.5 

9:30 
4.8 

16:21 
0.1 

21:50 
4.0 

Th 

1 

16 

8:46 
0.4 

9:68 
4.8 

16-.52 
—0.1 

22:29 
4.1 

s 

17 

3:11 
0.4 

9:20 
4.7 

16:02 
0.2 

21:30 
4.0 

w 

17 

8:65 
0.5 

10:16 
4.7 

17:10 
0.1 

22:40 
3.9 

F 

17 

4:42 
0.5 

10:49 
4.6 

17:44 
-0.1 

23^28 
4.1  , 

M 

18 

3:12 
0.6 

9:57 
4.6 

16:42 
0.2 

32:11 
3.  a 

'ti, 

18 

4:48 
0.7 

4.6 

18K)6 
0.2 

23:40 
8.9 

S 

18 

5:46 
0.6 

11:44 
4.4 

18:40 
0.0 

'     '     '] 

Tu 

19 

4,^ 
O.fi 

10:40 
4.€ 

17:28 
0,8 

22:&^ 
3.0 

1  F 

ii 

19 

6:52 
0.7 

12:02 
4.4 

19K)6 
0.2 

.    .    . 

1> 

S 

19 

0:38 
4.1 

7:00 
0.6 

12:46 
4.3 

19:38 
0.1 

1  B 

W 

20 

S:0& 
0.7 

11:30 
4.6 

18:22 
0,4 

23*1 
3,8 

5 

S 

20 

0:47 
3.9 

7:10 
0.7 

18:07 
4.2 

20K)5 
0.2 

E 

M 

20 

1:40 
4.2 

8:11 
0.6 

18:62 
4.1 

20:38 
0.O 

Th 

21 

6:0a 
0.8 

12-36 
4.8 

19:26 
0.4 

,    .     . 

S 

21 

2KX) 
4.0 

8:80 
0.6 

14:16 
4.2 

21:04 
0.1 

Tu 

21 

2:46 
4.4 

9:20 
0.8 

ISKK) 
4.1 

21:35 
-0.1 

D 

F 

22 

0:57 

a.  7 

7:18 

as 

13^ 
4.2 

20:32 
0.3 

M 

22 

8:09 
4.2 

9:40 
0.8 

16:27 
4.3 

22:02 
-HO.  2 

Iw 

22 

3:48 
4.7 

10:28 
0.0 

16:16 
4.1 

2251 
-0.3 

B 

23 

2:10 
3,S 

8:42 
0,7 

14:40 

4,2 

21:33 
0.1 

^ 

Tu 

23 

4:10 
4.6 

10:40 
0.0 

16:30 
4.4 

22:56 
-0.4 

piTh 

1 

23 

4:45 
5.0 

11:20 
-0.8 

17:10 
4.2 

23:26 
—0.4 

i 

24 

3:27 
4.0 

0:55 
0.4 

16:50 
4,4 

22:3(1 
-0,1 

w;ii4 

5K)6 
5.0 

11:86 
-0.4 

17:26 
4.6 

23:47 
—0.6 

F 

24 

5:37 
6.2 

12:14 
-0.6 

18:08 
4.8 

•     -     • 

M 

26 

4:31 
4.4 

10:68 
0.0 

16:6® 
4.6 

33:22 
-0.4 

P 

Th'y5 

6:66 
5.8 

12:27 
-0.7 

18:20 
4.6 

.    .    . 

S 

25 

0:17 
-0.6 

6:28 
6.4 

13:06 
-0.7 

19:00  ; 
4.4  ' 

lT3 

26 

5:26 
4.» 

11:53 
-4).4 

17:48 
4.8 

.     .     . 

F 

26 

0:36 
—0.7 

6:46 
6.6 

18:20 
-0.9 

19:18 
4.7 

o\s 

26 

1:08 
—0.5 

7:11 
6.6 

13:56 
-0.8 

19:54  1 
4.4  ■ 

E 

1  P 

w 

27 

0:12 
—0.7 

6:17 
5.2 

12:46 
-0,7 

1B:40 
5.0 

o 

3 

27 

1:25 
—0.7 

7:83 
5.6 

14K)9 
-0.9 

20K>4 
4.6 

N   M 

27 

1:69 
-0.4 

8:06 
6.4 

14:46 
-0.8 

20:45  i 
4.3 

o 

Th 

28 

1K» 

7KJ6 
5.4 

13:35 
—0.9 

19:30 
6.0 

§ 

28 

2:12 
-0.6 

8:20 
8.6 

16:00 
-0.9 

20:56 
4.5 

'Tu 

I 

28 

2:48 
-0.3 

8:68 
6.2 

16:34 
-0.7 

21:37  ; 
4.2 

F 

29 

1:47 
-0.8 

7:&* 
5.6 

14:26 
—1,0 

'Hffl:20 
4.9 

N 

M 

29 

8:04 
-0.4 

9:10 
6.8 

15:52 
-0.8 

21:50 
4.3 

w 

29 

3:40 
-0.1 

9:40 
6.0 

16:28 
-0.6 

22:26  1 
4.1  . 

B 

30 

2:36 
-0.7 

fl:4a 
6.6 

15:16 
—0.9 

21:11 
4.7 

Tu 

30 

3:67 
-0.1 

10:00 
6.0 

16:46 
-0.6 

22:48 
4.0 

Th 

30 

4:30 
0.2 

10-.dO 
4.7 

17:12 
-0.4 

28:18  ' 
3.9 

§ 

31 

3:28 
-0.6 

9:32 
5,4 

16:10 
—0,8 

22:a'j 
4.4 

F 

31 

6:26 
0.4 

11:17 
4.4 

18KN) 
-0.1 

1 

Theti<3 

2.2  feet  bei 
TheUti 

equator;  J 

ea  ore  plaoed  In  the  order  of  oeenrrenfle.  wi 
oil  ol  conacciitive  heiffhtii  will  Indk'ftie  vvhe 

Low  WttteF,  wtileh  1h  the  dutiim  oi  stmitidlr 
ow  mean  Bca  level    To  lind  tJu^  ri<»plh  uf  w< 

sl(?T]  i.»^  before  the  h<>lgbt.  hi  h  hii  ]i  ru-<^  muI 
ac  iwed  la  EaHtem  Standnrfl,  T.Hfi  Mk  rid  inn, 
ffTfaietftrem  iheAftcniootMP.  tn,  ^tind  whei 

moon:  l)t  l»t  qimr.^  O-  full  moon;  C.  ^<3 
,  i%  moon  iQr  apo(fee  or  perigee. 

ii  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  i 
igs  on  the  Coast  and  Geodetic  Survey  Chart 
iter,  add  the  tabular  height  to  the  soundini 
>tractit. 

West;  0i>  is  midnight,  12i>  is  noon;  all  hours  1 
1  diminished  by  12  give  the  times  after  noon; 
[uar.;  £,  moon  on  the  equator;  N,  S,  moon  1 

n  the  second  line  of  each  dav;  1 
a  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is  { 
?s  given  on  the  chart,  unless  a 

ess  than  12  are  in  the  forenoon  | 

for  instance,  16:47  is  8:47  p.  va . 

farthest  north  or  south  of  the 

SANDY  HOOK  (The  Horseshoe),  NEW  JERSEY,  1909. 


8^ 


JAKUA^BY. 


g  [Dayof- 


a  '  W.  'Mo. 


Ttme  ati4l  Height  of  High  jmd 
Low  WKter. 


E 


F 

S 

M 

Til 
W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 


Til 

s   \v 
•  ;Th 

i  F 

H     S 

M 

E  Tu 

W 

D  Th 

F 

S 


m;i8 

19 
20 


21 

22 

23 

24 

25 

26' 

27 

28 

29 

30 

31 


8:08 
4.8 

4:06 
4.9 

6:00 
6.1 

6:60 
6.2 

0:22 
0.0 

1:10 
0.0 

1:66 
0.1 

2:38 
0.8 

8:18 
0.6 

3:64 
0.7 

4:30 
0.9 

6:12 
1.0 

0:00 
4.0 

0:46 
4.0 

1:36 
4.1 

2:30 
4.2 

3:26 
4,5 

4:23 
4.8 

6:16 
6.1 

em 

6.3 

0:38 
—0.1 


9:34 
0.8 

10:86 
0.2 

11:80 
0.0 

12:22 
—0.1 

6:38 
6.8 

752 
6.8 

8:06 
6.2 

8:48 
6.0 

9:28 
4.8 

10K)6 
4.5 

10:44 
4.8 

11:20 
4.0' 

6.58 
1.0 

6:60 
1.0 

7:46 
0.9 

8:50 
0.8 

9:60 
0.6 

10:48 
0.8 

11:42 
0.0 

12:36 
—0.8 

6:59 
6.6 


16:40 
4.2 

16:40 
4.2 

17:88 
4.2 

18:32 
4.2 

18:10 
-0.2 

18:55 
-0.2 

14-.85 
-0.2 

15:15 
—0.1 

15:64 
0.0 

16:80 
0.1 

17K» 
0.8 

17:43 
0.6 

11:58 
3.8 

12:45 
8.7 

13:38 
3.6 

14:40 
8.6 

15:46 
3.7 

16:47 
8.9 

17:45 
4.1 

18:40 
4.4 

13:25 
-0.6 


21:44 
0.0 

22:40 
0.0 

28:82 
0.0 


19:20 
4.2 

20:05 
4.2 

20:48 
4.2 

21:28 
4.1 

22:05 
4.0 

22:42 
4.0 

28:20 
8.9 


18:22 
0.6 

19:07 
0,7 

19:55 
0.7 

20:61 
0.6 

21:50 
0.5 

22:47 
0.3 

28:48 
0.1 


19:62 
4.6 


1:80 
—0.3 

7:48 
5.7 

14:13 
—0.8 

20:22 
4.8 

2:22 
-0.8 

8:87 
6.6 

16:01 
-0.9 

21:11 
6.0 

3:18 
-0.3 

9:28 
5.5 

15:60 
-0.9 

22:02 
6.0 

4:05 
-0.2 

10:18 
6.8 

16:88 
-0.7 

22:54 
5.0 

6.-00 
—0.1 

11:10 
5.0 

17:27 
-0.5 

28:47 
5.0 

5:57 
0.1 

12K)6 
4.7 

18:20 
0.2 

0:42 

4.8 

6:48 
0.2 

13K)5 
4.3 

19:16 
0.0 

1:40 
4.8 

8K)2 
0.4 

14:12 
4.1 

20:16 
0.2 

2:42 
4.7 

9:09 
0.4 

16:20 
4.0 

21:18 
0.3 

8:40 
4.7 

10:14 
0.4 

16:20 
3.9 

22:18 
0.3 

FEBRnARY, 


Day of™ 


W.  Mo. 


M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s  jTu 

|w 

Th 
F 

S 

M 

Tu 

W 

iTh 

3)  If 

'  s 
s 


I 


Low  Water. 


4:38 
4.8 

6:82 
4.9 

0:06 
0.2 

0:56 
0.2 

1:38 
0.2 

2:18 
0.8 

2:52 
0.5 

8:25 
0.5 

8:69 
0.6 

4:84 
0.6 

6:16 
0.7 

6:05 
0.8 

0:46 
4.2 

1:45 
4.8 

2:48 
4.4 

8:52 
4.6 

4:51 
4.9 

5:48 
5.3 

0:24 
-0.8 

1:17 
-0.6 

2:08 
-0.7 

2:68 
-0.7 

8:48 
-0.6 

4:40 
—0.4 

5:33 
—0.2 

0:12 
4.9 

1:10 
4.7 

2:12 
4.5 


11:18 
0.8 

12.-06 
0.2 

6:20 
5.0 

7:06 
6.0 

7.^ 
5.0 

8:25 
4.9 

9K)0 
4.7 

9:84 
4.6 

10:18 
4.2 

10:88 
4.1 

11:15 
8.9 

11:58 
8.8 

7KB 
0.8 

8:07 
0.7 

9^5 
0.6 

1040 
0.8 

11:18 
0.0 

12:13 
—0.4 

6:40 
5.5 

730 
6.7 

8:20 
6.7 

9:08 
5.6 

9:58 
6.4 

10:49 
6.0 

11:48 
4.6 

6:82 
0.1 

7:86 
0.4 

8:48 
0.6 


17:26 
4.0 

18:19 
4.0 

12:62 
0.0 

18:84 
—0.1 

14:12 
—0.1 

14:47 
-0.1 

15:20 
0.0 

15:52 
0.1 

16:22 
0.8 

16:58 
0.5 

17:27 
0.6 

18:10 
0.7 

12:50 
8.6 

18:58 
8.6 

15:13 
8.7 

16.-24 
8.9 

17:26 
4.2 

18:22 
4.6 

18:03 
-0.7 

13:52 
—1.0 

14:38 
—1.1 

15:26 
—1.0 

16:12 
—0.8 

17:00 
-0.5- 

17:61 
-0.1 

12:42 
4.2 

18:50 
8.9 

16:02 
8.8 


23:17 
0.8 


19H)6 
4.1 

19:47 
4.2 

20:26 
4.2 

20:59 
4.2 

21:80 
4.2 

22:00 
4.2 

22:34 
4.3 

23:12 
4.8 

28:66 
4.2 


19:02 
0.8 

20:06 
0.8 

21:17 
0.6 

22:25 
0.4 

23:26 
0.0 


19:18 
5.0 

20:02 
5.3 

20:50 
6.4 

21:38 
6.6 

22:27 
6.4 

23:18 
5.2 


18:48 
0.2 

19:50 
0.6 

20:57 
0.6 


UARCH. 


fl  Day  of— 


F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

8 

27 

S 

28 

M 

29 

Tu 

30 

W 

31 

Time  and  ndfrht  uf  Hijjrh  aiul 
Uiw  Wttter. 


3:16 
4.4 

4:17 
4.5 

5:12 
4.6 

6:00 

4.7 

0:87 
0.3 

1:19 
0.8 

1:54 
0.2 

2:26 
0.8 

2:58 
0.8 

8:31 
0.3 

4:06 
0.4 

4:47 
0.4 

5.'36 
0.5 

0:09 
4.8 

1:12 
4.8 

2:18 
4.3 

8:27 
4.6 

4:29 

4.8 

5:27 
6.1 

0:09 
—0.4 

1^)1 
-0.7 

1:51 
—0.9 

2:40 
-0.9 

8:28 
-0.8 

4:17 
—0.6 

5:10 
—0.3 

6:06 
0.1 

0:40 
4.6 

1:48 
4.8 

2:47 
4.2 

3:50 
4.2 


9:51 
0.6 

10:62 
0.4 

11:44 
0.3 

12:28 
0.1 

6:44 
4.8 

7:24 
4.7 

7:69 
4.7 

8:32 
4.6 

9:04 
4.4 

9:34 
4.8 

10:15 
4.1 

10:40 
4.0 

1155 
8.8 

6:82 
0.6 

7:87 
0.6 

8:47 
0.6 

9:63 
0.8 

10:64 
—0.1 

11:48 
—0.6 

6:20 
5.4 

7:12 
6.5 

8:00 
6.6 

8:48 
5.5 

9:37 
6.8 

10:27 
4.9 

11:20 
4.6 

12.-20 
4.1 

7K)8 
0.4 

8:16 
0.6 

950 
0.6 

10:20 
0.6 


16:10 
3.7 

17:10 
3.8 

18:00 
4.0 

18:43 
4.1 

13:06 
0.0 

13:42 
0.0 

14:13 
0.0 

14:44 
0.1 

15:12 
0.2 

15:40 
0.3 

16:10 
0.4 

16:44 
0.6 

17:28 
0.7 

12:21 
8.7 

13:35 
8.6 

14:54 
3.7 

16K)6 
4.0 

17K» 
4.4 

18:01 
4.9 

12:38 
-0.8 

18.'26 
—1.0 

14:12 
—1.0 

14:57 
-0.9 

15:45 
-0.7 

16:32 
-0.8 

17:28 
0.1 

18:20 
0.6 

1358 
8.8 

14:40 
3.7 

15:47 
3.7 

16:43 
8.8 


22:01 
0.6 

23:00 
0.5 

23:63 
0.4 


19:20 
4.3 

19:53 

4.4  I 

20:23 
4.5| 

20:52 
4.5 

21:22 
4.6 

21:55 
4.5 

22:32 
4.6 

23:17 
4.4 


18:26 
0.8 

19:37 
0.9 

20:57 
0.7 

22:09 
0.4 

23:12 
0.0 


18:50 
5.3 

19:38 

5.6  I 

20:25  I 

5.7  I 

21:11  ' 
5.7  , 

21:58  ' 

6.5 

22:50  i 
5.2  : 

23:42 
4.9 


19:25 
0.7 

20:35 

0.8 

21:41 
0.8 

22:40 
0.7 


The  tides  are  placed  in  the  oTder  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  2.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W:  O^^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  in  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Th    1 
F     2 


Time  it  ml  Helxlitdf  Hlijti  nrid 
Lovf  wuter. 


M     5 

Tu  a  I 

wl    7  I 


Th 

8 

F 

9 
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10 

i 

H 

s 

K 

12 

C 

Tu 

IS 
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14 

Th 

15 

F 

16 

8 

IT 

J' 

E 
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M 

Tu 
W 
Th 
F 
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i 

M 

Tu 
W 

Th 
F 


4:4a 
4.S 

6J5 
4.4 

0:14 
0.4 

0:S3 
0.3 

2m 

Oil 

ClO 

(Kl 
3:45 
0.1 

4:3» 

!jrt!V 
U.B 

6;14 
0,4 

0:4.1 

1:55 
4.3 

330& 
4.4 

4:014 
4.7 

5:0f» 
4.» 
fi:Dll 

0:45 

— aa 

1:32 
—1,0 

2:S0 
—1.0 

-0.8 

-0.<j 
4:4ri 

-o.a 

f>:42 
0.0 

OJD 
4.5 

1:10 
4.S 

2:is 
4.1 

3:1IV 
4.0 

4:10 
4.1 


11:10 
0.4 

11:55 
0.2 

4.5 

ai5& 

4.5 
7'M 

4.5 

«:35 
4,4 

4,3 
0:40 
4.1 

10.-30 
4.0 

11:08 

13:10 
3,7 
7:17 

0.5 

0.4 

0,1 

10:28 
—0.1 

-0.4 

12:12 

—0.7 

6:52 

7:40 

5.4 

5.  a 

«:!» 

5.0 

10:10 

4.7 

11:00 

12:00 
4.0 
6:40 
0.3 
7:40 
0i5 
3:40 
0.6 

9^10 
O.d 

10:28 
0.5 


17:30 
4.0 

18:10 
4,2 

12:32 

I3:0a 
0.1 

13:36 
0.i 

UrOt-i 
0.1 

14:34 
0.3 

15:1^ 

0.3 

15:36 

a4 

ia;lfl 
0.6 

17:0.-^ 
0.7 

0.9 

13:26 

3.7 

14:40 

15:48 

4.3 

16:45 

4.7 
17:88 

5.2 
18i28 

5.5 
13tOQ 
—0.9 

13:47 

14:32 
—0,7 
15:20 

—0.6 

16:05 
—0.1 

16:56 
0.3 

17:52 

0.7 

13:05 
3.3 

14:10 
3.7 

15^0 
3.7 

16:0,'V 
3.0 

16:4Ji 
4,1 


2a;30 
0,5 


18:45 
4,4 

19:15 

4.6 
19:45 

4.7 

aO'.16 

4.H 

I,  a 

21:25 
4.8 

22KI6 
4.7 

22;50 
4,6 

2S;44 
4.4 


1«:22 
0,9 

aot4g 

0,7 

21:57 

0,4 

22:^ 
0.0 

23  :M 
—0,1 


19:15 
fi.H 

20:00 
5,9 

20:45 
5.8 

21:35 

5.6 

22.24 
.\2 

23:15 
4.9 


13:56 
0.9 

mm 
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1.0 

22:10 
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23:00 
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^ 

Wof^ 
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K 
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M 

3 

Tu 

4 

o 

W 

6 

Th 

6 

F 

7 

B 

8 

9 

»|9 

M,10 

Tu'm 

Wll2 

Th 

13 

F 

14 

S 

15 

V 

S 

1ft 

M 

17 

Tu 

18 

m 

W 

19 

Th 

20 

F 

21 
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22 

S 
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M 

24 

Tu 

25 

:» 

W 

26 

Th 

27 

A 

F 

28 

E 

S 

29 

s 

30 

M 

31 

MAY. 


Time  aii4  HelRhtof  Hlxh  anil 
Low  Water. 


6:flO 
4.1 

5:42 
4.2 

0:20 
0.3 

0:^ 
0.1 

1^ 
0.0 

2m 
—0.1 

2:47 
—0,1 

3:90 
-0.1 

4:14 

ao 

5:05 

oa 

6:00 
0.2 

0:29 
4.3 
1:36 
4.3 

2:44 
C4 

3:48 
4.5 

1:48 
4.7 
5:42 
4,9 
025 
—0.6 

1:15 
2:04 


2M 
—0.7 

3:40 
—0.5 

4^26 
—0.2 

5:18 
0.O 

6:10 
0.2 

0:35 
4.2 
1:30 
4.0 

2m 

3,8 

3:'25 
3,8 

4:15 
3.8 
ft:00 
3.9 


11:10 

0.4 

11:48 

0.3 
6t22 
4.2 
6.58 
4.3 
7:33 
4.3 

««6 
4.3 

8:42 

4.2 
9:23 
4,1 
10:10 
4.0 

11*1 
3.9 

12:0r. 
3.9 

0.2 
8:02 
0.2 

0.1 

wm 

—0.1 

10:57 

—0.4 

11:48 

--0.6 

6:34 

5,0 

7:24 

5.0 

8:12 
4,0 

ftK>2 
4.7 

0:32 
4.5 

10r44 
4.2 

11:40 
4.0 

12:35 
3.8 

7:03 
0.4 

0.6 
8:46 

0.6 
9:35 

0.6 

10:130 
0.5 

11:00 
0.4 


17:38 
4.3 

1^:02 

4.5 
12:23 

0.2 
12  J^ 

0,1 
13:28 

0.2 

14^ 
0l2 

14:3li 
0,3 

15:32 
0,4 

le^oo 

0.6 

16:?y| 

0.7 

18:00 
0,8 

13:16 
4.0 

14:25 
4.2 

15:28 
4.5 

16:24 
1.9 

I7:ir, 
5,3 

5.6 

12:37 
—0.7 
13:'-*3 
--0.6 

14:10 
—0,5 

14:5« 
-0,2 

15:45 
0,1 

16:34 
0.5 

17:28 
0.8 

18:27 
1.0 

1.1:30 
3.7 

14:26 
3.8 

15:14 
3,9 

16:00 
4.1 

16:40 
4,3 

17:20 
4,6 


23:40 
0.5 


18:36 
4.7 

19:10 
4,y 

19:45 
5,0 

20:22 
5.U 

21:<M 
5,U 

21:46 
4.9 

22:3.S 
4.7 

23:2fi 
4,5 


19:16 
0,8 

20:32 

o,e 

21:40 
0,S 

nAn 
0.0 

23:3r» 
"41.4 


18:50 
5<7 

19i« 
6.8 


21:12 
5.5 

22:00 
5,2 

22:4H 
4.8 

2fl:40 
4.5 


10:^ 
1.2 

20:3U 
1,2 

21^25 
1.0 

22:15 
0.8 

23:00 
0,0 

23:43 
0.4 


a   I>ayof— , 

:? ,  w.'mo. 


JUNE. 


Time  and  Height  of  Higti  and 
Low  Water. 


iTu'    1, 

:vv'  2' 

O  Thj    3 

'fi 

mI    7 
I       ' 
iTu    8 

W'    9 

(t^Th  10 

F  111, 
\ 
K'  S    12 

V        I  .     ■ 
I  S  1 13  I 

!  M  1 14 

!  Tu  15 , 

I       i       ' 
W :  16 ; 


Th  17  j 

F  '  18 , 

i  S  1 19 

!'!"! 

M 1 2r 

Tu'  22 

|w'23| 
Th!  24  I 

F  .25| 

S    26 1 

I 
S    27 

I       ' 
M   281 

Tu  29 

W  30 

I 
I 


5:42 
4.0 

0:24 
0.1 

1K)4 
0.0 

1:45 
-0.2 

2:30 
—0.8 

3:15 
—0.3 

4:00 
-0.8 

4:50 
-0.2 

5:43 
-0.1 

0:14 
4.5 

1:16 
4.4 

2:20 
•4.3 

326 
4.4 

4.-26 
4.5 

5:24 
4.6 

0:12 
-0.4 

1K» 
-0.5 

1:50 
—0.6 

2:35 
-0.5 

3:20 
-0.4 

4H)5 
—0.2 

4:50 
0.0 

5:84 
0.2 

6:18 
0.4 

0:40 
8.9 

1:80 
8.7 

2:22 
8.6 

8:17 
8.5 

4:10 
8.6 

5K)4 
8.7 


11:40 
0.8 

6.-24 
4.1 

7M 
4.1 

7:45 
4.2 

8:26 
4.2 

0:12 
4.2 

lOKH 
4.2 

11K» 
4.2 

12K)0 
4.2 

6:38 
0.0 

7:85 
0.1 

8:36 
0.0 

9:a5 
—0.1 

10:80 
-0.2 

11-26 
—0.3 

6:18 
4.6 

7^0 
4.6 

8:00 
4.6 

8:46 
4.6 

9:35 
4.8 

10:20 
4.2 

ll.-Og 
4.0 

11:62 
8.9 

12:40 
8.8 

7K)2 
0.6 

7:48 
0.7 

8:86 
0.7 

9:25 
0.7 

10:12 
0.6 

IIKW 
0.4 


17:58 
4.8 

12:17 
0.2 

12-.56 
0.2 

18:36 
0.2 

14:20 
0.2 

16.-06 
0.3 

16:56 

0.4 

16:50 

ae 

17:55 
0.6 

ISKX) 
4.3 

14:08 
4.5 

15.-00 
4.7 

15:57 
4.9 

16:52 
5.2 

17:43 
5.4 

12:16 
-0.4 

13K)5 
—0.8 

13:52 
-0.2 

14:40 
0.0 

15:26 
0.2 

16:10 
0.5 

16:56 
0.8 

17:47 
1.0 

1838 
LI 

13.-28 
8.9 

14:16 
4.0 

15.-04 
4.1 

16:50 
4.8 

16J7 
4.6 

17:26 
4.9 


18:40 

19:20 

5.2 

20:04 
5.3 

20:46 

.S.2 

21:35 
5.1 

22:25 
4-9 

23:18 

4.7 


19.-05 
jO.6 

20:14 
0.5 

21:20 
0.3 

22:22 
0.1 

28:18 
— 0.2 


18:30 
6.6 

19.20 
6.6 

20:06 
6.5 

20:5(2 
6.4 

21:S6 
5.1 

22:22 

4.8 

23:08 
4.5 

28:64 
4.1 


19-.32 
1-2 

20:28 
LI 

2122 

a9 

22:14 
0.7 

23:06 

0.6 

28:52 
0.2 


The  tMe«  &re  pLaei«i  in  the  ordiT  of  occurrence,  with  tbcir  tinier  on  the  flrrst  line  and  heights  on  the  second  line  of  each  day; 
tk  pomDiirlmjn  of  ctmF«Tiitlve  heights  will  tmllciitc"  t^htther  it  ia  bljrh  or  low  wftt<*r,  Tht?  heights,  In  feet  and  tenths,  are  reckoned 
ttitm  yl&iii  liOw  WiitiT,  which  Is  Ihe  datum  i^t  ftounUinj^  tin  the  CoH-it  s^nd  Geodetic  Survey  Charts  for  this  region,  and 
wliliih  is  2.3  feet  below  nitAti  nea  levt4.  To  find  thi^  depth  of  wnii^r,  add  tht  tiLbular  htlg bt  to  the  soundings  given  on  the  chart, 
nnle^iii  a  mlniut  (— )  f^l^rn  ia  before  the  height^  in  wbteh  cu^e  mibtmet  it. 

The  time  used  la  Yjisiam  ^tandnrd.  75tb  meridian  W,:  0^^  i»  midnight,  1^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(tt.  m. ).  all  greater  are  in  the  aftemiion  ( [t.  m, )  und  w  btn  dlmintehed  by  12  give  the  timeai  aftor  noon;  for  instance,  15:47  is  3:47  p.  m. 

%,  new  moon:  "^ ,  Ifrt;  quar.;  Q,  full  moon;  C*  ^  (luar.;  E,  moon  oti  the  equator;  K,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  |tertjtiie. 
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JULY. 


J  I  Day  of— 

8  — r-- 

^    W.  Mo. 
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Time  and  Height  of  High  and 
Low  Water. 
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Th  22 
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S 
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Im 
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W  28 

Thj  29 

F   30 

31 


5:50 
3.9 

0:40 
0.0 

1:25 
-0.3 

2:10 
—0.4 

3:00 
-0.5 

3:45 
-0.6 

4:84 
-0.6 

5:23 
—0.4 

6:15 
-0.2 

0:54 
4.4 

1:58 
4.3 

3:05 
4.2 

4:08 
4.1 

6:10 
4.2 

6:06 
4.3 

0:48 
-0.2 

1:34 
-0.3 

2:18 
-0.3 

-0.8 

3:40 
-0.2 

4:18 
0.0 

4:56 
0.2 

6:30 
0.5 

6:08 
0.6 

0:08 
3.6 

1:20 
3.5 

2:15 
3.5 

3:22 
3.5 

4:25 
3.6 

5:24 
3.9 

0:14 
-0.1 


11:45 
0.3 

6:40 
4.1 

7:27 
4.3 

8:14 
4.4 

9.-04 
4.5 

9:54 
4.6 

10:46 
4.6 

11:40 
4.6 

12:37 
4.7 

0.0 

8:09 
0.0 

9:10 
0.1 

10:08 
0.0 

11:06 
0.0 

12:00 
—0.1 

6:57 
4.8 

7:45 
4.3 

8:30 
4.4 

9:12 
4.8 

9:54 
4.2 

10:30 
4.1 

11:10 
4.1 

11:48 
4.1 

12:30 
4.0 

6:47 
0.7 

7:82 
0.8 

8:25 
0.8 

925 
0.7 

10:25 
0.5 

11:22 
0.3 

6:20 
4.2 


18:10 
6.1 

12:34 
0.2 

18:20 
0.1 

14:10 
0.0 

15:00 
0.0 

15:50 
0.1 

16:45 
0.2 

17:45 
0.3 

18:46' 
0.4 

13:86 
4.7 

14:35 
4.8 

15:35 
4.8 

16:80 
5.0 

17:24 
5.2 

18:15 
5.8 

12:50 
-0.1 

18:88 
0.0 

14:22 
0.1 

15:06 
0.3 

15:45 
0.5 

16:25 
0.7 

17K)6 
0.8 

17:48 
0.9 

18:85 
1.0 

18:17 
4.1 

14H)8 
4.1 

15K)5 
4.8 

16K)0 
4.5 

16:55 
4.8 

17:48 
5.1 

12:16 
0.1 


18:68 
5.3 

19:44 
5.4 

20:82 
5.4 

21:20 
5.3 

22:10 
5.1 

23K)0 
4.9 

23:55 
4.7 


19:50 
0.4 

20:56 
0.3 

22:00 
0.2 

23:02 
0.1 

23:58 
—0.1 


19:04 
6.3 

19:48 
5.3 

20:82 
5.2 

21:15 
5.0 

21:55 
4.7 

22:35 
4.4 

28:10 
4.1 

23:46 
3.8 


19:28 
1.0 

20:26 
LO 

21:28 
0.8 

22:28 
0.6 

23.-24 
0.2 


18:88 
5^ 


55*  |Dayof— 
a    W.'Mo. 


AUGUST. 


Time  and  Height  of  High  and 
Low  water. 


O    S      1 


I 
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F. 

Th 

19 

F 

20 

S 

21 

s 

22 

D 

M 

23 

Tu 

24 

W 

25 

Th 

26 

« 

F 

27 

S 

28 

s 

29 

M 

30 

O 

Tu 

31 

1:06 
—0.4 

1:52 
-0.7 

2:38 
-0.8 

3:25 
-0.8 

4:10 
-0.7 

5:00 
-0.5 

5:50 
-0.3 

0:32 
4.4 

1:36 
4.1 

2:45 
4.0 

3:55 
3.9 

4:58 
4.0 

5:55 
4.1 

0:32 
0.0 

1:15 
—0.2 

1:56 
-0.2 

2:34 
-0.2 

3K» 
—0.1 

3:40 
0.1 

4:12 
0.3 

4:40 
0.5 

5:10 
0.6 

5:50 
0.8 

0:27 
8.6 

1:28 
8.5 

2:45 
8.5 

8:58 
3.7 

5:00 
4.0 

5:57 
4.5 

0:38 
-0.6 

1:26 
-0.8 


7:10 
4.6 

7-^ 
4.8 

8:46 
5.0 

9:85 
5.1 

10:26 
6.1 

11:17 
6.1 

12:10 
5.0 

6:44 
0.0 

7:42 
0.2 

8:48 
0.8 

9:60 
0.8 

10:54 
0.8 

11:50 
0.2 

6:46 
4.2 

7:28 
4.8 

8:08 
4.4 

8:45 
4.4 

9:20 
4.4 

9:60 
4.4 

10:24 
4.3 

10:68 
4.8 

11:36 
4.2 

12:22 
4.2 

6:36 
0.9 

7-.86 
0.9 

8:60 
0.8 

9:57 
0.6 

11:02 
0.3 

12KK) 
-0.1 

6:48 
4.9 

7:36 
5.2 


13:08 
—0.1 

14:00 
—0.3 

14:50 
-0.4 

15:40 
—0.3 

16:30 
—0.2 

17:26 
-0.1 

18:24 
0.1 

13:08 
4.8 

14:10 
4.7 

15:10 
4.7 

16:10 
4.7 

17K)8 
4.9 

18:00 
6.0 

12:40 
0.1 

13:25 
0.1 

14:06 
0.1 

14:46 
0.2 

16:20 
0.4 

15:54 
0.6 

16:28 
0.6 

17:05 
>0.7 

17:47 
0.8 

18:39 
0.8 

18:18 
4.2 

14:22 
4.2 

15:26 
4.4 

16:26 
4.7 

17.-28 
5.0 

18:16 
5.3 

12:53 
-0.4 

18:43 
-0.6 


19:27 
5.5 

20:15 
5.6 

21:05 
5.5 

21:8(0 
6.3 

22:42 
6.1 

23:35 

4.8 


19:28 
.    0.3 

20:35 
0.4 

21:44 
0.4 

22:48 
0.8 

23:44 
0.2 


18:48 
5.1 

1932 
5.1 

20:14 
5.0 

20:50 
4.8 

21:25 
4.6 

22:00 
4.3 

22:28 
4.1 

28:02 
8.9 

23:40 
3.7 


19:41 
0.9 

20:50 
0.8 

21:54 
0.6 

22:58 
0.2 

23:48 
-0.2 


19:08 
5.6 

19:55 
5.6 


SEPTEMBER. 


cj  Day  of— 

8 

S    W.  iMo. 


Time  and  Height  of  High  and 
Low  Water. 


W  1 

Th|  2 

F  3 

I 

S 

Ml  6| 

Tu  7 


Tui  14 
w!l5 


Th 

16 

.„ 

S 

18 

s 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S    25 

S 

26 

M!27i 
Tu'  28 
w'29' 
Th'30 


2:17 
— LO 

2:58 
—1.0 

3:44 
—0.8 

4:81 
—0.5 

5:22 
—0.2 

0:10 
4.4 

1:16 
4.0 

2:30 
3.8 

3:41 
3.8 

4:44 
8.9 

5:38 
4.1 

0:07 
0.1 

0:48 
-0.1 

1:27 
—0.1 

2:00 
0.0 

2:32 
0.0 

3:00 
0.2 

3:25 
0.3 

3:52 
0.5 

4.'28 
0.6 

5:02 
0.7 

5:52 
0.9 

1:00 
8.6 

2:19 
8.6 

8:34 
8.9 

4:38 
4.3 

6:34 

4.8 

0:11 
-0.6 

IKW 
-0.8 

1:46 
— LO 


8:28 
5.4 

9:10 
5.5 

9:59 
5.5 

10:48 
5.3 

11:42 
6.0 

6:16 
0.1 

7:18 
0.3 

8:27 
0.6 

9:36 
0.6 

10:38 
0.5 

11:84 
0.4 

6.-23 
4.2 

7K>3 
4.4 

7:89 
4.5 

8:10 
4.6 

8:40 
4.6 

9:10 
4.6 

9:40 
4.6 

10:16 

4.4 

10:58 
4.4 

11:42 
4.8 

12:39 
4.2 

6:59 
LO 

8:20 
0.9 

9:87 
0.6 

10:44 
0.2 

11:42 
-0.2 

6.'23 
5.2 

7:12 
5.6 

7:68 
6.7 


14:32 
-0.7 

15:22 
-0.7 

16:12 
—0.6 

17K)4 
-0.3 

18:00 
0.0 

12:89 
4.8 

13:40 
4.6 

14:47 
4.6 

15:50 
4.5 

16:49 
4.6 

17:42 
4.7 

12.-22 
0.2 

18:06 
0.1 

18:43 
0.1 

14:18 
0.1 

14:49 
0.2 

15:22 
0.3 

15:56 
0.3 

16:82 
0.4 

17:14 
0.5 

18:07 
0.6 

19KJ7 
0.7 

18:46 
4.2 

14:65 
4.3 

le.-oo 

4.6 

16:60 
4.9 

17:54 
6.2 

12:36 
—0.6 

13:25 
-0.8 

14:14 
— LO 


20:43 
6.6 

21:82 
5.4 

22:21 
5.1 

23:13 
4.8 


19:02 
0.2 

20:10 
0.4 

21:20 
0.5 

22:25 
0.4 

23:20 
0.2 


18:28 
4.8 

19:10 

4.8 

19:48 
4.7 

20:22 
4.6 

20:58 
4.4 

21:22 
4.8 

21:51 
4.1 

22:24 
8.9 

28.02 
3.8 

23:53 
3.6 


20:15 
0.6 

21:23 
0.4 

22:26 
0.1 

23:20 
-0.3 


18:45 
5.4 

19:36 
5.5 

20.'23 
6.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heif^hts  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  2.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0<>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  J),  1st  quar.;  0>  ^ull  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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SANDY  HOOK  (The  Horseshoe),  NEW  JERSEY,  1909. 


nrxOBER. 

NOVEMBER. 

Day of— 

DECE 
Time  an 

MBER. 

i 

DAyuI" 

1  TimeHtid  Heiehtof  High  and 
1                 Low  water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

§ 

d  Height  of  HIg 
LowWater. 

'hand 

23:16 
4.2 

W.  Mo. 
F     1 

|W. 

Mo. 

o 

W.  |Mo. 

8:45 
5.8 

15:02 
-0.9 

21.11 
5:3 

M 

1 

3:42 
-0.2 

lOKM) 
5.6 

16:24 
-0.6 

22:88 
4.5 

|W 

1 

4:14 
0.2 

10:29 
5.1 

16:67 
-0.2 

B 

2 

9:33 
5.6 

15:52 
-0.7 

22:01 
5.0 

N  Tu 

1 

2 

4:38 
0.1 

10:61 
6.1 

17:18 
-0.2 

23:36 
4.2 

Th 

2 

6:18 
0.6 

11. -20 
4.7 

17:50 
0.0 

n 

3 

10:23 
5.4 

16:48 
-0.5 

22:65 
4.7 

;w 

3 

6:28 
0.6 

11:46 
4.7 

18:16 
0.1 

F 

3 

0:14 
4.0 

6K)6 
0.8 

12:15 
4.4 

18:40 
0.2 

H 

4 

0.0 

11:15 
5.1 

17:40 
-0.1 

28:62 
4.3 

C  Th 

4 

0:38 
4.0 

6:84 
0.8 

12:47 
4.4 

19:16 
0.3 

Ci  S 

1 

4 

1K» 
3.9 

7H)8 
1.0 

13:11 
4.1 

19-.35 
0.4 

F 

Til 

5 

0.3 

12:13 

4.8 

18:40 
0.2 

F 

5 

1:45 
8.8 

7:48 
0.9 

18-.60 
4.2 

20:15 
0.4 

S 

5 

2:05 
3.9 

8:10 
1.0 

14:10 
8.9 

20:27 
0.6 

c 

W 

6 

0:58 
4.0 

6:57 
0.6 

13:16 
4.6 

19:46 
0.4 

S 

6 

2:48 
8.9 

8:49 

14:62 
4.1 

21:13 
0.5 

£ 

M 

• 

6 

2:66 
4.0 

9.-08 
1.0 

16K)5 
8.8 

21:16 
0.6 

Th 

7 

2:10 
3.8 

8K)7 
0.8 

14fl0 
4.8 

20:50 
0.5 

s 

7 

8:48 
4.0 

9:60 
0.9 

15:52 
4.1 

22:07 
0.6 

A 

Tu 

7 

8:42 
4.1 

10:00 
0.9 

16K)0 
8.8 

22.-00 
0.5 

P 

S 

3.  a 

9:16 
0.8 

15:25 
4.8 

21:53 
0.4 

M 

8 

4:32 

4.1 

10:48 
0.1 

16:48 
4.1 

22:52 
0.4 

W 

8 

424 
4.3 

10:46 
0.7 

16:48 
3.8 

22:45 
0.5 

s 

9 

4^ 

3.a 

10:20 
0.7 

16:25 
4.3 

22:48 
0.3 

A 
E 

Tu 

9 

6:12 
4.4 

11:27 
0.6 

17:80 
4.1 

28:32 
0.3 

Th 

9 

5.-04 
4.5 

11:30 
0.5 

17:30 
3.8 

28.-25 
0.4 

s 

10 

fi:10 
4.1 

11:13 
0.6 

17:18 
4.4 

2855 
0.2 

W 

10 

6:50 
4.5 

12:06 
0.4 

18:10 
4.1 

F 

10 

5:44 
4.7 

12:10 
0.3 

18:12 
8.9 

.     .     . 

M  U 

6:5>1 
4.S 

12:00 
0.4 

18:03 
4.5 

.    .    . 

Th 

11 

Otoe 

0.2 

6.-24 
4.7 

12:45 
0.2 

18:46 
4.1 

S 

11 

0:02 
0.4 

6:24 
4.9 

12:62 
0.2 

18:.=i8 
3.9 

Tu 

12 

0:l§ 
0,1 

6:30 
4.5 

12:40 
0.3 

18:44 
4.6 

• 

F 

12 

0:42 
0.2 

6:67 

4.8 

18:20 
0.1 

19:20 
4.1 

• 

s 

12 

0:48 
0.8 

7.-06 
6.0 

18:80 
0.0 

19:30 

4.0 

A 

W 

13 

0:60 
0,1 

7:03 
4.6 

13:15 
0.2 

19:20 
4.4 

S 

13 

1:16 
0.3 

7:32 
4.9 

18:66 
0.0 

19:66 
4.1 

M 

13 

1:20 
0.4 

7:46 
6.1 

14:14 
-0.1 

20:10 

4.1 

m  Th 

14 

1^ 
0.1 

7:32 
4.7 

18:47 
0.1 

19:51 
4.3 

s 

14 

1:46 
0.4 

8K)8 
5.0 

14:81 
0.0 

20:28 
4.1 

8 

Tu 

14 

2K)0 
0.4 

8:28 
6.1 

14:55 
—0.2 

20:.^=> 
4.1 

F 

U 

1:50 
0.2 

8.-03 
4.8 

14:20 
0.1 

20:22 
4.2 

IM 

15 

2:18 
0.4 

8:46 
4.9 

16:10 
0.0 

21K)5 
4.0 

W 

15 

2:43 
0.4 

9:12 
5.0 

15:40 
-0.2 

21:40 
4.1 

i 

B  16 

2tiB 

o.a 

8:33 
4.8 

14:64 
0.1 

20:52 
4.1 

s  Tu 

16 

2:53 
0.5 

9^25 
4.8 

16:54 
0.1 

21:45 
4.0 

Th 

16 

8:30 
0.5 

9:68 
4.9 

1625 
-0.1 

22:3«J 
4.2 

1 

«,17 

2:47 
0.4 

9K» 
4.7 

16:30 
0.2 

21:25 
4.0 

w 

17 

3:35 
0.6 

10:10 
4.7 

16:40 
0.2 

22:35 
3.9 

F 

17 

4:22 
0.6 

10:47 
4.7 

17:15 
-0.1 

23r25 

4.2 

M  18 

9:45 
4.6 

16:08 
0.3 

21:58 
4.1 

Th 

18 

4:28 
0.7 

11 KW 
4.6 

17:32 
0.2 

23:34 
3.9 

8 

18 

5:20 
0.6 

11:40 
4.5 

1S:08 
0.0 

.      .      . 

iTu 

19 

1056 
4.5 

16:54 
0.4 

22:43 
3.8 

IF 
1 

19 

5:26 
0.8 

11:56 
4.4 

18:28 
0.3 

i 

S 

19 

0:26 
4.3 

6:26 
0.6 

12:40 
4.4 

19HK 
0.1 

1 

BJW 

20 

4:a.^ 

11:16 
4.4 

17:47 
0.6 

23:40 
3.7 

D    S 

1 

20 

0:40 
8.9 

6:36 
0.9 

18.-00 
4.8 

19:28 
0.8 

M 

20 

1:26 
4.5 

7:34 
0.6 

13:42 
4.8 

20  K» 
0.1 

Th 

21 

0.iJ 

12:12 
4.2 

18:47 
0.5 

S 

21 

1:48 
4.1 

7:62 
0.8 

14K» 
4.8 

20.-28 
0.2 

Tu 

21 

2:28 
4.7 

8:40 
0.4 

14:46 
4.3 

21:00 
0.0 

D 

F 

22 

0:50 
3.7 

6:43 
1.0 

13:18 
4.2 

19:52 
0.5 

M 

22 

2Ui3 
4.4 

9H)4 
0.6 

16:10 
4.4 

21  .-27 
0.0 

W 

22 

8:24 
4.8 

9:48 
0.2 

Ib'JSl 
4.3 

21:56 
-0.1 

8 

23 

2«S 

3.8 

8:07 
0.9 

14:29 
4.2 

20:55 
0.3 

EiTu 

23 

8:60 

4.8 

10K)6 
0.1 

16:14 
4.6 

22:24 
-0.2 

P 

Th 

23 

4^ 

6.1 

10:46 
0.0 

16-.68 
4.4 

22:.'i2 
-0.2 

fi 

24 

3:14 
4.1 

9:21 
0.6 

15:35 
4.6 

21:65 
0.1 

!W 

24 

4:44 
6.1 

11:06 
-0.2 

17:10 
4.7 

23:16 
-0.4 

F 

24 

6:15 
5.4 

11:40 
-0.3 

17:50 
4.5 

23:47 
-O.S 

H 

25 

4;lfi 
4,ti 

10:27 
0.2 

16:36 
4.7 

22:62 
-0.2 

p 

Th 

25 

5:36 
5.5 

12:00 
-0.6 

18K)6 
4.9 

.    .    . 

S 

25 

6K)6 
6.6 

12:85 

-0.4 

18:44 
4.6 

.     .      .  • 

Tu 

231 

5'Ofi 
f>.0 

11:24 
-0.2 

17:33 
5.0 

23:43 
—0.6 

F 

26 

0K)6 
—0.6 

6:26 
6.7 

12:48 
-0.7 

18:56 
4.9 

o 

s 

26 

0:40 
-0.4 

6:66 
5.7 

13.-25 
-0.5 

19:35 
4.6 

E 

W 

27 

ft:a9 
6.4 

12:17 
-0.6 

18:26 
5.2 

O 

S 

27 

0:56 
—0.6 

7:16 
5.9 

13:88 
-0.8 

19:60 
4.9 

N 

M 

27 

1:28 
-0.8 

7:46 
5.7 

14.12 
-0.6 

20-25 
4.6 

0 

Th 

2S 

0:32 

6:46 
5.7 

13:06 
-0.9 

19:15 
5.3 

s 

28 

1:46 
-0.5 

8:00 
5.8 

14:28 
-0.8 

20:38 
4.8 

Tu 

28 

2:20 
-0.2 

8:32 
6.6 

16:00 
-0.5 

21:14 
4.5 

F 

29 

-O.H 

7:33 
5.9 

18:55 
-1.0 

20:03 
5.2 

N 

M 

29 

2:34 
-0.4 

8:48 
6.7 

15:18 
-0.7 

21:30 
4.6 

W 

29 

8.-05 
0.0 

9:20 
5.8 

16:46 
-0.4 

22:00 
4.4 

S 

30 

2:0f^ 
-0.8 

8:22 
5.9 

14:44 
-0.9 

20:52 
6.1 

Tu 

30 

8:22 
-0.1 

9:88 
6.4 

16H)8 
-0.5 

22:22 
4.4 

Th 

30 

8:54 
0.2 

10K)5 
5.1 

16:30 
-0.2 

22:50 
4.8 

s 

31 

2:53 

9:10 
5.7 

15:33 
-0.7 

21:46 
4.8 

F 

31 

4:44 
0.5 

10:52 
4.7 

17:16 
0.0 

23:36 
4.1 

Tbetid 

i^  2.3  fi'tn  h 

rt  tflliiua  (- 

Tliclk 

€«  ATe  placed  in  the  order  of  occurrence,  wl 
on  id  ooTJsecutlve  heights  will  indicate  whe 

LHfW  Wiiter,  which  is  the  datum  of  sound! 
*Uiw  mtmn  sea  level.    To  find  the  depth  of 
)  aign  Is  tMjfore  the  height,  in  which  case  su 
fle  luwl  LfEMtem  Standard,  75tli  meridian 
^eattfr  are  in  the  afternoon  (p.  m.)  and  whe 

luwn:  ]).  Ist  quar.;  Q,  full  moon;  (£,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heig 
,her  It  is  high  or  low  water.    The  height 
ngs  on  the  Coast  and  Geodetic  Sur\'ey 
water,  add  the  Uibular  height  to  the  soi 
btract  It. 

W.;  0»»  is  midnight,  12«»  Is  noon;  all  hoi 
n  diminished  by  12  give  the  times  after  i 
luar.;  £,  moon  on  the  equator;  N,  S,  m 

ht&o 
s,  in 
Cha 
iindl 

irslc 
ttoon 
oon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned  1 
rts  for  this  re^on.  and  which  ' 
ngs  given  on  the  chart,  unless 

»B  than  12  are  in  the  forenoon 
;  for  instance,  15:47 188:47  p.  m.  | 
farthest  north  or  south  of  the  ' 

i 
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JANUARY. 

ghand 

FEBRrARV. 

MARCH. 

1 

Day 
W. 

of- 
Mo. 

Time  and  Height  of  HI 
Low  Water. 

X 

Day 
W, 

Ho. 

Time  nnd  fidght  of  High  and 
Ijow  Wftier. 

1' 

Dayof- 
w.W 

nine  and  Height  of  High  and 
Low  Water, 

F 

1 

8:48 
0.1 

9:80      16:80 
6.3        0.2 

22:08 
4.7 

M 

1 

6:16 
-0.1 

11:08 
5.6 

18:05 
0.1 

23:30 
4.4 

N 

M 

1 

8:58 
0.1 

9:42 
5.4 

16:87 
0.2 

22:12 
4.4 

s 

2 

4:44 
0.0 

10'.82      17:81 
5.6        0.1 

22:59 
4.7 

N 

Tu 

2 

6:15 
0.1 

12:00 
5.6 

19:00 
0.0 

Tu 

2 

4:58 
0.2 

10:48 
5.4 

17:86 
0.2 

28:08 
4.4 

s 

3 

5:41 
0.0 

11:80     18:27 
5.7        0.0 

23:51 
4.6 

W 

3 

0:19 
4.4 

7:10 
0.0 

12:49 
5.6 

19:50 
0.0 

W 

3 

5:58 
0.1 

11:87 
5.5 

18:82 
0.1 

23:59 
4.6 

I    Im 

4 

6:36 
-0.1 

12:20     19:24 
6.8     -0.1 

:  :  : 

Th 

4 

1:06 
4.4 

8K)0 
0.0 

13:32 
6.6 

20:37 
—0.1 

Th 

4 

6:47 
0.1 

12:24 
5.5 

19:22 
0.0 

iTu 

5 

0:40 
4.5 

7:81     13:09 
-0.1        5.8 

20:14 
-0.1 

C 

F 

5 

1:49 
4.4 

8:50 
0.1 

14:10 
5.6 

21:20 
0.0 

F 

5 

0:48 
4.6 

7:88 
0.1 

13:07 
5.4 

20KW 
0.0 

N 

o 

W 

6 

1:26 
4.4 

8:22      18:68 
0.0        5.8 

21:01 
-0.1 

S 

6 

2.-27 
4.5 

9:82 
0.2 

14:49 
6.5 

22:02 
0.1 

O 

S 

6 

1:26 
4.7 

8:25 
0.0 

13:46 
5.4 

20:52 
0.0 

Th 

7 

2:10 
4.4 

9:09      14:85 
0.1        5.7 

21:46 
0.0 

s 

7 

3:06 
4.5 

10:18 
0.8 

15:23 
5.4 

22:41 
0.1 

A 

s 

7 

2:08 

4.7 

9.08 
0.1 

14.-22 
5.8 

21:83 
0.1 

F 

8 

2:51 
4.4 

9:56      15:18 
0.2        5.6 

22:80 
0.0 

A 

M 

8 

8:42 
4.6 

10:58 
0.4 

15:56 
5.8 

28:18 
0.2 

M 

8 

2:88 

4.8 

9:49 
0.3 

14:57 
5.2 

22:10 
0.2 

's 

1 

9 

8:31 
4.4 

10:38      15:49 
0.8        5.5 

23:10 
0.1 

E 

Tu 

9 

4:18 
4.7 

11:32 
0.5 

16:81 
6.2 

23:53 
0.3 

E 

Tu 

9 

3:11 
4.9 

10:26 
0.4 

15:28 
5.1 

22:45 
0.4 

's 

10 

4:10 
4.4 

11:20      16:24 
0.4        5.4 

28:49 
0.2 

W 

10 

4:56 
4.9 

12:06 
0.7 

17K» 
5.1 

W 

10 

8:45 
5.0 

11K)2 
0.4 

16K)2 
5.1 

28:20 
0.5 

A     M 

'11 

4:60 
4.5 

12K)1      17:08 
0.5        5.3 

.    .    . 

Th 

11 

0:27 
0.4 

5-.86 
5.0 

12:42 
0.8 

17:52 
5.0 

Th 

11 

4:20 
5.2 

11:37 
0.6 

16:40 
6.0 

23:49 
0.6 

Tu 

12 

0:28 
0.2 

5:82      12:42 
4.6        0.6 

17:45 
5.2 

F 

12 

1:02 
0.5 

6:25 
5.1 

18:25 
0.8 

18:44 
4.8 

F 

12 

5:02 
5.3 

12:12 
0.7 

17:22 
4.8 

e|w 

13 

1:05 
0.3 

6:17     13:22 
4. 7         0. 7 

18:33 
5.0 

c 

S 

13 

1:42 
0.6 

7:18 
5.3 

14:20 
0.8 

19:42 
4.6 

S 

13 

0:12 
0.7 

5:48 
5.4 

12:55 
0.8 

18:12 
4.6 

C  Th!  14 

1:46 
0.4 

7:18      14:08 
4.9         0.7 

19:26 
4.9 

s 

14 

2:27 
0.6 

8:18 
5.4 

15:25 
0.8 

20:47 
4.5 

d 

s 

14 

0:32 
0.8 

6:42 
5.4 

18:54 
0.8 

19K» 
4.5 

Fjl5 

2:31 
0.4 

8:03      15:01 
5.1        0.8 

20:25 
4.7 

M 

15 

8:30 
0.5 

9:22 
5.4 

16:31 
0.7 

21:57 
4.5 

|M 

15 

1:30 
0.7 

7:42 
5.3 

14:55 
0.7 

20:16 
4.4  , 

S    16 

3:18 
0.4 

9:02      16:00 
5.8        0.7 

21:29 
4.6 

s 

Tu 

16 

4:40 
0.4 

10:26 
5.6 

17:84 
0.5 

22:56 
4.6 

s 

Tu 

16 

3:00 
0.6 

8:48 
5.3 

16K« 
0.6 

21:28 
4.4 

1  s!i7 

4:15 
0.3 

10:01      17:01 
5.4        0.6 

22:28 
4.6 

W 

17 

5:42 
0.3 

11:26 
5.8 

18:34 
0.2 

28:50 
4.7 

W 

17 

4:14 
0.5 

9:58 
5.4 

17:07 
0.4 

22:32 
4.5 

M   18 

5:12 
0.3 

10:59      18:05 
5.6        0.4 

23:24 
4.6 

Th 

18 

6:42 
0.1 

12:22 
6.0 

19:30 
0.0 

Th 

18 

5:18 
0.3 

11K)5 
5.6 

18:06 
0.2 

23:30 
4.7 

Tu  19 

6:11 
0.2 

11:53      19:01 
5.8         0.2 

F 

19 

0:42 
4.9 

7:38 
—0.2 

13:13 
6.1 

20:20 
—0.2 

F 

19 

6:22 
0.1 

12:02 

5.8 

19.01 
0.0 

s  W 

20 

0:15 
4.7 

7:07      12:44 
0. 1         6. 0 

19:56 
0.0 

f 

S 

20 

1:31 
5.1 

8:30 
—0.4 

14:02 
6.2 

21:10 
—0.4 

s 

20 

0:21 
5.0 

7:18 
-0.1 

12:53 
6.0 

19.53 
—0.2  , 

•  Th 

21 

1:04 
4.8 

8:00      13:33 
0.0         6.2 

20:48 
—0.2 

s 

21 

2:19 
5.3 

9:22 
—0.5 

14:50 
6.0 

21:55 
-0.5 

P    S 

21 

1:10 
5.4 

8:10 
—0.4 

13:42 
6.0 

20:41  ; 
-0.4 

!f 

22 

1:62 

4.8 

8:51      14:21 
—0.1         6.3 

21:35 
-0.3 

E 

M 

22 

3:07 
5.4 

10:13 
—0.6 

15:38 
6.0 

22:40 
-0.5 

E 

M 

22 

1:59 
5.7 

9:03 
—0.6 

14:28 
5.8 

21:28 
—0.5 

p 

S 

23 

2:40 
4.9 

9:40      15:09 
—0.8         6.2 

22:25 
-0.3 

Tu 

23 

8:56 
5.6 

11K)2 
-0.5 

16:24 
5.8 

23:28 
-0.4 

Tu 

23 

2:45 
5.8 

9:53 
-0.6 

15:14 
5.7 

22:15 
-0.5 

' 

s 

24 

8:29 
5.0 

10:81      15:57 
—0.3         6.1 

23:11 
-0.4 

W 

24 

4:43 
5.6 

11:55 
—0.4 

17:13 
5.5 

W 

24 

3:38 
6.9 

10:42 
—0.6 

16:00 
5.5 

23:00 
—0.4 

'     |M 

25 

4:19 
6.1 

11:23      16:45 
-0.2         5.9 

23:58 
-0.3 

Th 

25 

0:15 
-0.4 

5:83 
5.5 

12:47 
—0.2 

18:03 
5.1 

Th 

25 

4:18 
5.8 

11:32 
—0.4 

16:48 
5.2 

23:48 
—0.2 

E ;  Tn 

26 

5:09 
5.2 

12:16      17:85 
—0.1         5.6 

.    .    . 

D 

F 

26 

1:05 
-0.3 

6:28 
5.5 

13:40 
0.0 

19:00 

4.8 

If 

26 

507 
5.7 

12:23 
—0.2 

17:38 
4.9 

w 

27 

0:45 
—0.2 

6.01      13:09 
5.2         0.0 

18:30 
5.3 

S 

27 

1:56 
-0.1 

7:30 
5.4 

14:38 
0.1 

20:08 
4.5 

i« 

27 

0:38 
-0.1 

6:00 
5.6 

18:17 
0.0 

18:32 
4.6 

':3)  Th 

2S 

132 
—0.2 

6:55      14:05 
5. 3        0. 1 

19:27 
5.0 

s 

28 

2:54 
0.1 

8:35 
5.4 

15:40 
0.2 

21:10 

4.4 

28 

1:31 
0.0 

7:00 
5.5 

14:12 
0.1 

19:33 
4.4 

F 

! 

29 

2:22 
—0.1 

7:58      15:02 
5.3         0.2 

20:82 
4.7 

M 

29 

2:28 
0.1 

8:03 
6.4 

15:10 
0.2 

20:35  ' 
4.4 

1  s 

1 

30 

8:18 
0.0 

9:03      16:05 
5. 4         0. 2 

21:36 
4.5 

i 

JTu30 

3:28 
0.2 

9:10 
5.3 

16:08 
0.2 

21:43  , 
4.4 

;  N 

31 

4:16 
0.0 

10:ffl     17:05 
5.5  .     0.2 

22:35 
4.4 

1 

W  31 

4:28 
0.3 

10:12 
5.2 

17:03 
0.2 

22:42 

4.5  1 

1 

The  tld 

a  comparis 

from  Mean 

is  2.6  feet  I 

1  a  minus  (- 

The  tir 

(a.  m.),  all 

•.  new 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  sound 
►elow  mean  sea  level.     To  find  the  depth  of 
)  sign  is  before  the  height,  in  which  case  si 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.m.)  and  whe 

moon;  ^,  1st  quar.;  O.  full  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  height^s,  i 
mgs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

W;  0>»  is  midnight,  12«>  w  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon ; 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ss  than  12  are  in  the  forenoon 
for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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v:-1 


M'i 


AFKIL. 

MAY. 

JUNE.     '                              N 

1 

Dayof- 

Time  jind  Height  of  High  and 
Low  Water. 

c  Dayof- 

TUne  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  Higti  and 
Low  Water.                    1 

w. 

Ma 

n 

W.  Mo. 

W. 

Mo. 

Th 

1 

5^ 
0,2 

11:07 
5.2 

I'M 
0.1 

23^ 
4.7 

8 

1 

5:47 
0.3 

11:16 
5.0 

18:08 
0.1 

23:42 
6.0 

Tu 

1 

6:60 
0.8 

12:06 
4.8 

19K)2 
0.2 

F 

2 

0.1 

11:54 
5.» 

18ii7 
0,0 

K 

s 

2 

6:87 
0.2 

12:00 
5.0 

18:66 
0.1 

.    .    . 

W 

2 

0:80 
6.6 

7:88 
0.2 

12:49 
4.8 

19:47 
0.3 

A 

8 

3 

7^10 
0.1 

12:36 
5,3 

19*3 
0,0 

U 

3 

0:25 
5.2 

7:25 
0.1 

12:42 
5.0 

19:40 
0.2 

O 

Th 

3 

1:12 
5.6 

8:26 
0.2 

1352 
4.8 

20:32 
0-5 

§ 

4 

4.» 

7:56 
0.1 

13:16 
5,2 

20:1« 
0,0 

Tt;  4 

1:02 
5.3 

8:10 
0.2 

18:20 
4.9 

20:22 
O.S 

F 

4 

1:64 
5.8 

9:12 
0.1 

14:14 
4.6 

21  l.'S 
U.6 

£ 

|0' 

M 

5 

1;M 
6.0 

0.1 

13:52 
5.1 

ao^7 

0.1 

C    wi    5 

1:40 
6.5 

8:52 
0.2 

13:68 
4.8 

21:03 
0.6 

s 

S 

5 

2:34 
6.8 

10:00 
0.2 

14:.55 
4.5 

21:58 
0.6 

* 

Tti 

6 

9:^20 
0,2 

H:25 
6.0 

^1:37 
0.3 

Th 

6 

2:17 
5.6 

9:35 
0.2 

14:85 
4.7 

21:42 
0.7 

S 

6 

8:14 
6.9 

10:48 
0.2 

16:88 
4.5 

22:42 
U.7 

W 

7 

2:13 
fi.2 

10:00 
0.3 

I5r02 
4.0 

2*2  ;12 
0.5 

F 

7 

2:68 
5.7 

10:17 
0.3 

15:15 
4.6 

22:20 
0.7 

M 

7 

8:68 
6.8 

11:30 
0.2 

16:25 
4.5 

23:28 
0.7 

Th 

S 

3:17 
5-4 

10:37 
0.5 

15-37 
4.8 

22:4? 
0,7 

M 

8 

3:82 
5.7 

11:00 
0.4 

15:64 
4.6 

22:56 
0.8 

Tu 

« 

4:46 
6.7 

12:17 
0.2 

17:14 
4.5 

F 

9 

i*.5 

11115 

o.e 

16:08 
4.7 

21:17 
0,S 

s 

» 

9 

4:12 
5.7 

11:45 
0.4 

10:88 
4.5 

23:35 
0.9 

W 

9 

0:20 
0.6 

6:87 
6.6 

18:06 
0.3 

18:12 
4.5 

S 

10 

4^ 
5,5 

11:66 

o.e 

16:58 
4.6 

1^:45 
D.«l 

M 

10 

5:00 
6.6 

12:82 
0.5 

17:28 
4.4 

C 

Th 

10 

1:16 
0.6 

6:86 
6.4 

13:56 
0  2 

19:12 
4-6 

§ 

11 

6:20 
fi.a 

12:45 
0.7 

17:45 
4.5 

■  '  *! 

Tu 

U 

0:26 
0.8 

5:52 
6.5 

13:22 
0.6 

18:26 
4.3 

F 

11 

2:16 
0.5 

7:40 
6.2 

14:60 
0.2 

20:16 
4.8 

I'e 

M 

12 

0,d 

0:H 
5.1 

0.7 

1H;45 
4.3 

^ 

W 

12 

1:29 
0.8 

6:58 
5.3 

14:18 
0.4 

19:83 
4.4 

E 
P 

S 

12 

8:17 
0.4 

8:47 
6.0 

15:45 
0.2 

21:20 
5.1 

C 

Tu 

13 

1:26 
0.9 

7:H 
5,3 

14:47 
0.7 

1'J:52 
4,3 

Th  13 

2:82 
0.6 

8:00 
5.2 

15:16 
0.4 

20:40 
4.6 

s 

13 

4:20 
0.8 

9:66 
6.0 

16:40 
0.1 

22^22 
0.4 

1 

W 

14 

2:45 

o.» 

b:23 
5,3 

35:38 
0,6 

21^ 
4.4 

F 

14 

8:37 
0.5 

9:12 
5.2 

16:12 
0.8 

21:47 
6.0 

M    14 

6:21 
0.1 

10:62 
4.9 

17:34 
0.0 

23:20 

5.6 

Th 

15 

3:M 
0.7 

i;33 
&3 

16:38 
0.4 

L''2:12 
4.7 

S 

15 

4:38 
0.3 

10:21 
5.2 

17:10 
0.1 

22:47 
5.3 

Tu  15 

1 

6:20 
-0.1 

11:45 
4.8 

18:80 
-0.1 

F 

16 

4:.19 

0.4 

10:43 
S.4 

17:3fi 
0.2 

5.0 

n 

16 

5:42 
0.0 

11:16 
5.3 

18K)3 
—0.1 

23:40 
6.6 

W 

16 

0:12 
6.8 

7:17 
—0.2 

12:34 

4.8 

I9:2i 
—0.1 

S 

17 

e:oo 

0.1 

11:40 
5.  a 

0.0 

■     -     ^ 

M 

17 

6:40 
-0.2 

12:07 
5.3 

18:65 
—0.1 

• 

Th 

17 

1:02 
6.0 

8:10 
-0.3 

18:21 
4.7 

20:15 
— O.l 

p 

£ 

§ 

13 

0:00 

£:5S 
—0.2 

12:31 
5.6 

l'^:2a 
-0,2 

Tit 

18 

0:30 
5.8 

7:34 
-0.3 

12:55 
6.2 

19:46 
—0.2 

N 

F 

18 

1:47 
6.0 

8:68 
—0.3 

14<)7 
4.6 

21.-0.T 
U.O 

!• 

31 

19 

0:i50 
6.1 

7:53 
-0.4 

13:1« 
5.^ 

20:12 
—0.3 

• 

W 

19 

1:18 
6.0 

8:26 
-0.4 

13:42 
5.1 

20:33 
—0.2 

S 

19 

2:34 
6.0 

9:46 
—0.2 

14:52 
4.5 

21:-»3 
0.1 

Til 

20 

1:3» 

«:44 

-0.5 

14:0=> 
5.5 

21:02 

Til 

liO 

2K)5 
6.1 

9:16 
—0.4 

14:28 
4.9 

21:24 
-0.2 

s 

20 

3:17 
6.9 

10:30 
-0.2 

15:87 
4.5 

22:40 
0.2 

W 

21 

2:34 

6.1 

-o.e 

14:48 
5.S 

21:47 
-0.3 

F 

21 

2:50 
6.1 

10:05 
-0.4 

15:13 

4.8 

22:10 
0.0 

M 

21 

8:68 
5.7 

11:17 
-0.1 

16:20 
4.5 

•23r28 
0.3 

Th 

22 

3^ 
6.1 

10r22 
™0,*^ 

]5;,3.'> 
5.1 

221S4 
-0,2 

N 

S 

22 

3:35 
6.0 

10:63 
—0.2 

15:58 
4.6 

23:00 
0.1 

Tu 

22 

4:89 
6.6 

12:00 
0.0 

17.-08 
4.5 

•     *     •  t 

F 

23 

8:56 
fl.O 

11:12 

-0.4 

16:22 
4.» 

23:22 
0.0 

«$ 

23 

4:18 
5.8 

11:42 
—0.1 

16:45 
4.5 

23:60 
0.2 

W 

23 

0:13 
0.4 

5:22 
6.4 

12:53 
0.1 

17:.53 
4.5 

S 

24 

4:m 
5.9 

12K»2 
-0.2 

17:12 
4.7 

:  ■  ' 

M 

24 

5:05 
5.6 

12:27 
0.0 

17:36 
4.4 

Th 

24 

1:00 
0.5 

6:08 
5.2 

13:28 
0.2 

l>i:43 
4.6 

In 

s 

25 

0:12 
0.1 

5:32 
.5.7 

12:53 
0.0 

4.5 

Tu 

2.5 

0:40 
0.3 

5:N5 
5.4 

13:14 
0.1 

18:28 
4.4 

A 

F 

25 

1:49 
0.6 

6:58 
5.0 

14:12 
0.2 

19:36 
4.7 

M 

m 

1:06 
0.5* 

6r27 
bA 

13:44 
0.1 

19:00 
4.4 

I 

W 

2ti 

1:32 
0.5 

6:47 
5.2 

14:02 
0.2 

19:26 
4.4 

E 

s 

26 

2:87 
0.7 

7:62 
4.9 

16.00 
0.3 

20:30 
4.9 

:^ 

Tu 

27 

2-00 
0.4 

7r28 
5.  3 

14:37 
0.2 

20:00 
4.4 

Th 

27 

2:24 
0.5 

7:43 
5.0 

14:53 
0.2 

20:22 
4.6 

s 

27 

3:30 
0.7 

8:50 
4.7 

16:48 
0.3 

21:25 
5.1 

W 

28 

0.4 

H:2i 
5.1 

15:31 
0,2 

21:07 
4.5 

A 

F 

28 

3:20 
0.6 

8:42 
4.9 

15:42 
0.2 

21:20 
4.8 

M 

28 

4:23 
0.7 

9:48 
4.7 

16:38 
0.3 

22:20  ; 
4.5 

Th 

29 

3:ii5 
0.-I 

9:;» 
5,0 

1654 
0.2 

4.6 

E 

S 

29 

412 
0.5 

9:42 

4.JS 

16:35 
0.2 

22:17 

Tu 

29 

6:18 
0.6 

10:42 
4.6 

17:33 
0.4 

23:13 
5.4 

A 

F 

30 

4;52 
0.4 

10:30 
5.0 

17:17 
0.1 

22:57 
4.3 

M 

3i 

5:08 
0.5 

5:i>9 
0.4 

10:34 

4.8 

11:22 
4.8 

17:25 
0.2 

18:16 
0.2 

23:04 
5.2 

23:'>0 
5.4 

W 

30 

6Ab 
0.4 

11:82 
4.6 

18:28 
0.4 

23:59 
6.6 

Thetld 

frtiin  Mean 
i§  '16  i^t  h 
unlcsam 

es  are  placed  in  the  order  of  ooctirrtnetd.  wi 
im  of  r<infti>euUvi-  htJghiH  will  indlrmi-  whf 
Ijtpw  Water,  whii  h  is  the  i latum  ol  «ijund 
^low  TiiciLH  wn  levfL    To  nnrl   the  rUuith 
Ijjus  (— )  stffc  Is  before  the  heii(ht,  Jn  which 

th  their  times  on  the  first  line  and  heights  t 
iher  it  is  high  or  low  water.    The  heights,  i 
in^  on  the  Coast  and  Geodetic  Survey  Ch« 
nf  water,  add  the  tabular  height  to  the  8< 
fiise  subtract  it. 

n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
fundings  given  on  the  chart. 

The  til 
(n.ni.).iilJ 

ue  used  is  Eawtern  Smndnrd,  75th  tnenclian 
(greater  an-  in  the  alterrnxiti  j  p.  in  )  mid  wliv 

W;  0^  is  midnight.  12»>  is  noon;  all  hours  le« 
II  diminished  by  12  give  the  times  after  noon 

« than  12  are  in  the  forenoon 
for  insta  nee,  16:47  is  3:47  p.  m .    i 

9,  new 
equator:  A 

,  P.  moon 

*  1st  quar  :  Q.  fall  nmoii;  <[,  3d  c 
in  iipo!gt'«  or  perfjee. 

juar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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JULY. 

1 

AUGUST.' 

SEPTEMBER. 

a 

s 

r 

Day  of— 

Time  and  Helfl^ht  of  High  and 
Low  Water. 

a 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof— 

Time  and  Heleht  of  Hi« 
Low  Water. 

'hand 

21:53 
-0.4 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

7:15 
0.8 

12:27 
4.6. 

19:20 
0.4 

o 

S 

1 

1:20 
6.0 

8:80      13:37      20:35 
0.0        4.8         0.1 

P 

W 

1 

2:29 
6.1 

9:86. 
—0.4 

14:45 
5.5 

; 

F 

2 

0:53 
5.8 

8:07 
0.1 

13:15 
4.6 

20:10 
0.4 

M 

2 

2:07 
6.1 

9:18      14:25      21:25 
—0.2         4.9      -0.1 

E 

Th 

2 

8:16 
6.9 

10:21 
—0.3 

15:88 
5.6 

22:40 
-0.4 

9 

S 

3 

1:39 
5.9 

8:56 
0.0 

13:59 
4.6 

20:58 
0.3 

p 

Tu 

3 

2:54 
6.2 

10:07      15:12      22A5 
-0.2         5.0      —0.1 

F 

3 

4K0 
5.7 

11:05 
-0.8 

16:20 
5.7 

23:82 
-0.8 

1 

s 

4 

2:24 
6.0 

9:43 
0.0 

14:42 
4.6 

21:46 
0.3 

W 

4 

3:40 
6.1 

10:63      15:59      23:05 
—0.2        5.1      —0.1 

S 

4 

4:49 
6.4 

11:52 
-0.3 

17K» 
5.6 

.    .    . 

1 

M 

5 

8:06 
6.0 

10:90 
-0.1 

15:30 
4.7 

22:81 
0.4 

£ 

Th 

5 

4:25 
5.9 

11:38      16:48      23:56 
-0.2         5.2      —0.1 

s 

5 

0:23 
-0.2 

5:89 
6.1 

12:41 
—0.1 

18:01 
5.6 

Tu 

6 

3:52 
6.0 

11:17 
-0.1 

16:17 
4.7 

23:22 
0.3 

F 

6 

6:13 
6.6 

12:23      17:38    .     ,    . 
-0.1        5.3    ..    . 

c 

M 

6 

1:17 
0.0 

6:32 

4.8 

13:82 
0.0 

19:01 
5.5 

p'W     7 

1 

4:40 
5.9 

12:08 
0.0 

17Ky7 

4.8 

S 

7 

0:47 
0.0 

6:07      13:12      18:31 
5.3     -0.1         5.3 

Tu 

7 

2:14 
0.1 

7:36 
4.5 

14:29 
0.1 

20:06 
5.4 

Th 

8 

0:15 
O.S 

6:29 
6.6 

12:60 
0.0 

18:00 
4.9 

c 

s 

8 

1:42 
0.1 

7:02     14.-06      19:31 
5.0        0.0         6.3 

N 

W 

8 

3:12 
.  0.2 

8:42 
4.4 

15:29 
0.3 

21:16 
5.4 

E^  F 

9 

1:07 
0.8 

6:26 
5.4 

13:88 
0.0 

18:57 
5.0 

M 

9 

2:40 
0.2 

8:08      14:57      20:37 
4.7        0.1         5.4 

Th 

9 

4:18 
0.8 

9:49 
4.3 

16:80 
0.2 

22:19 
6.4 

: 

10 

2.-03 
0.8 

7:25 
5.1 

14:28 
0.1 

19:57 
5.1 

Tu 

10 

3:42 
0.3 

9:12      16:46     21:43 
4.5         0.1         5.5 

F 

10 

6:13 
0.2 

10:48 
4.4 

17:31 
0.1 

28:21 
6.4 

:s 

11 

8:02 
0.8 

8:30 
4.9 

15:28 
0.1 

21:00 
5.3 

W 

11 

4:43 
0.8 

10:13      16:56     22:46 
4.4         0.1         5.5 

s 

11 

6:10 
0.1 

11:41 
4.5 

18:28 
0.0 

'M 

12 

4:07 
0.3 

9:37 
4.7 

16:19 
0.1 

22:05 
6.6 

N 

Th 

12 

6:43 
0.2 

11:12      17:55     28:47 
4.4         0.1         5.6 

s 

12 

0:09 
5.4 

7:02 
0.0 

12:28 
4.7 

19:21 
0.0 

Tu 

13 

5:07 
0.2 

10:33 
4.6 

17:18 
0.1 

23:07 
6.6 

F 

13 

6:41 
0.1 

12:06     18:62    .    .    . 
4.4         0.0    ..    . 

M 

13 

0:63 
5.4 

7:61 
-0.1 

13:13 
4.7 

20K)9 
0.0 

! 

\V 

14 

6:07 
0.1 

11:30 
4.5 

18:13 
0.0 

.    .    . 

S 

14 

0:36 
5.6 

7:34      12:62      19:46 
0.0         4.6         0.0 

• 

Tu 

14 

1:35 
6.4 

8:35 
-0.1 

13:62 
4.8 

20:62 
0.0 

' 

Th 

15 

0:03 
5.7 

7K)4 
0.0 

12:21 
4.5 

19:10 
0.0 

• 

s 

15 

1:22 
6.6 

8:21      13:88      20:35 
-0.1         4.5         0.0 

\V 

15 

2:12 
6.3 

9K)7 
0.0 

1428 
4.9 

21:36 
0.1 

NlF 

16 

0:68 
5.8 

7:57 
—0.1 

13:10 
4.5 

20:08 
—0.1 

M 

16 

2:03 
5.6 

9:07      14:21      21:20 
-0.1         4.6         0.0 

E 
A 

Th 

16 

2:46 
5.1 

9:67 
0.2 

15:02 
5.0 

22:16 
0.8 

•'s 

17 

1:40 
5.8 

8:45 
—0.1 

13:56 
4.5 

20:58 
0.0 

Tu 

17 

2:42 
-       5.5 

9:50      14:67      22:05 
-0.1         4.6         0.2 

F 

17 

8:19 
6.0 

10:34 
0.3 

16:36 
6.0 

22:62 
0.4 

'  S 

18 

2:24 
5.7 

9:30 
-0.1 

14:42 
4.6 

21:41 
0.0 

W 

18 

3:18 
6.4 

10:19      15:36      22:44 
0.1         4.7         0.3 

S 

18 

8:61 
4.9 

11:08 
0.6 

16:10 
5.1 

23:28 
0.6 

M 

19 

3:06 
5.6 

10:15 
-0,1 

15:23 
4.5 

22:27 
0.2 

A 

E 

Th 

19 

8:53 
5.2 

IIKW      16:02      23:25 
0.2         4.8         0.5 

s 

19 

4:26 

4.8 

11:40 
0.6 

16:48 
6.3 

Tu 

20 

3:45 
5.6 

10:57 
0.0 

16:03 
4.5 

23:12 
0.3 

F 

20 

4:26 
5.1 

11:45      16:48    .    .    . 
0.3         4.9    .     .    . 

M 

20 

0:03 
0.7 

5K)6 
4.7 

12:12 
0.7 

17:30 
5.3 

W 

21 

452 
5.4 

11:88 
0.1 

16:45 
4.6 

23:55 
0.4 

S 

21 

0:00 
0.6 

5:02      12:21      17:27 
5.0        0.4         5.0 

Tu 

21 

0:44 
0.8 

5:52 
4.6 

12:19 
0.8 

18:21 
5.4 

j 

Th 

22 

4:57 
5.3 

12:18 
0.1 

17:26 
4.7 

.    .    . 

s 

22 

0:39 
0.7 

6:42       12:57     18:13 
4.9         0.6        5.1 

}) 

W 

22 

1:35 
0.8 

6:44 
4.4 

13:24 
0.9 

19:17 
5.3 

A     F 

E 

23 

0:35 
0.5 

5:37 
5.2 

12:58 
0.2 

18:08 
4.8 

D 

M 

23 

1:21 
0.8 

6:30      13:86      19:00 
4.7         0.6         5.2 

S 

Th 

23 

2:85 
0.8 

7:48 
4.3 

14:28 
0.8 

20:21 
5.3 

S 

24 

1:17 
0.7 

6:22 
5.0 

13:38 
0.3 

18:66 
4.9 

Tu24 

2:06 
0.9 

7:18     14:16      19:54 
4.6         0.7         6.3 

F 

24 

8:36 

0.7 

9:00 
4.4 

15:47 
0.7 

21;.W 
5.3 

D    S 

25 

2:02 
0.8 

7:10 
4.8 

14:22 
0.4 

19:48 
5.0 

W  25 

3:01 
0.9 

8:23     16:10      20:58 
4.4       0.7         6.3 

S 

25 

4:41 
0.6 

10K» 
4.5 

16:54 
0.5 

22:37 
5.5 

M 

26 

2:53 
0.8 

8:08 
4.7 

15:12 
0.5 

20:47 
6.2 

Th 

26 

4:06 
0.8 

9:82      16:16      22:02 
4.4         0.7         5.4 

s 

26 

5:41 
0.4 

11:07 
4.8 

17:56 
0.8 

2^:38 
5.6 

Tu 

27 

3:48 
0.8 

9:10 
4.5 

16:05 
0.5 

21:46 
6.3 

8 

F 

27 

5:10 
0.6 

10:35      17:20      23:04 
4.5        0.5         5.6 

M 

27 

6:36 
0.1 

11:59 
5.1 

18:54 
0.0 

w 

28 

4:46 
0.7 

10:12 
4.6 

17:00 
0.5 

22:43 
6.4 

S 

28 

6:10 
0.4 

11:31      18:21    .    .    . 
4.6         0.3    ..    . 

Tu 

28 

0:30 
6.8 

7:27 
-0.1 

12:49 
5.1 

19:49 
-0.3 

Th|29 

5:47 
0.5 

11:08 
4.5 

17:56 
0.5 

23:38 
5.6 

s 

29 

0K)1 
5.8 

7K)7      12:22      19:17 
0. 1         4. 9         0. 1 

9 

W 

29 

1:20 
6.9 

8:18 
—0.2 

18:37 
5.7 

20:40 
—0.5 

s    F 

30 

1         6:45 
1          0.3 

12:00 
4.6 

18:50 
0.3 

M 

30 

0:53 
6.0 

7:59      13:11      20:09 
—0.1         5.1         0.0 

£ 

30 

2KW 
5.8 

9:06 
—0.8 

14:23 
5.9 

21:31 
-0.6 

is 

31 

0:30 

,         6.8 

7:40 
0.1 

12:49 
4.7 

19:45 
0.2 

O 

Tu 

31 

1:41 
6.1 

8:46      13:58      21:01 
-0.2         5.3      -0.3 

i 
a 
fr 

,  ^^ 
a 

1 

," 

Tt 
com 
oml 
2.6  f 
min 

Tl 
k.m. 

• 
luau 

letlc 
paris 
tfear 
eetl 

letii 
).all 
nev 
jt;  a 

lea  are  placed  In  the  order  of  occun 
ion  of  consecutive  heights  will  indi( 
I  Low  Water,  which  is  the  datum  o 
)elow  mean  sea  level.    To  find  the 
-)  sign  is  before  the  height,  in  whi< 
ne  used  is  Eastern  Standard,  75th  i 
greater  are  in  the  afternoon  (p.  m, ) 
f  moon;  }),  1st  quar.;  Oi  'uil  moot 
L,  P,  moon  In  apogee  or  perigee. 

■enc( 
3a  te 

f  SOI 

aept 
3hc« 
meri 
and 

),  wl 
whe 
indl 
hof 
Lsesi 
tiian 
vvhei 
3d 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  it 
ngs  on  the  Coast  and  tSeodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound 
ibtract  it. 

W.;  0»»  is  midnight.  12«'  is  noon;  all  hours  1< 
a  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
Ings  given  on  the  chart,  unless 

jfls  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.m. 
farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                             j| 

i 

Day of— 

Time  and  Height  of  High  and 
.    Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water.                   . 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

F 

1 

2:58 
6.7 

9:61 
-0.8 

15:10 
6.0 

22:20 
—0.6 

M 

1 

4KB 
4.9 

11:08 
-0.1 

16:24. 
6.0 

28:48 
-0.3 

W    1 

4:29 
4.6 

11:81 
0.1 

16:50 
6.8 

.     .     . 

S 

2 

S-.39 
5.6 

10:89 
-0.8 

15:67 
6.0 

28:12 
-0.4 

N 

Tu 

2 

4:68 
4.7 

11:58 
0.0 

17:18 
6.8 

.    .    . 

Th 

2 

0:10 
-0.2 

5r21 
4.6 

12:28 
0.2 

17:40 
6.5 

^\'          ^2 

11:26 
-0.1 

16:45 
6.9 

.    .    . 

W 

3 

0:84 
—0.1 

6:46 

4.5 

12:46 
0.2 

18H» 
5.6 

F 

3 

0:69 
0.0 

6:13 
4.5 

13:14 
0.8 

18:32 
6.S 

M      41      _0:(« 

5:16 
4.9 

12:16 
0.0 

17:38 
6.7 

CC 

Th 

4 

1:25 
0.0 

6:44 
4.4 

13:41 
0.8 

19.07 
6.8 

a 

8 

4 

1:47 
0.0 

7:09 
4.6 

14K» 
0.4 

19.28 
6.1, 

N 

Tu     5        _0:56 

6:10 
4.6 

18:09 
0.1 

18:36 
5.6 

F 

5 
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The  tides  are  placed  In  the  order  of  occurrence,  wl 
a  comparison  of  consecutive  heights  will  Indicate  whet 
from  Mean  Low  Water,  which  is  the  datum  of  sound 
18  2.6  fet't  below  mean  sea  level.    To  find  the  depth  of 
a  minus  (    )  sign  is  before  the  height,  in  which  case  s 

The  time  used  is  Eastern  Standard,  75th  meridian 
(h.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  wh€ 

#,  new  moon:  ^,  1st  quar.;  O.  'ull  moon;  C*  3d  < 
equiitor;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  0 
Lher  it  is  high  or  low  water.    The  heights.  Ir 
ings  on  the  Coast  and  Geodetic  Sur\'ey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ubtract  it. 

W.;  0»  is  midnight,  12»'  is  noon;  all  hours  U 
n  diminished  by  12  give  the  times  after  noor 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  tne  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned  1 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unleas  . 

»s  than  12  are  in  the  forenoon  , 
I ;  for  instance,  15:47  is  8:47  p.  m.  ^ 
farthest  north  or  south  of  the  • 

1 
1 

.'l.i_ 
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1.3        0.0 

22:50 
1.2 

1> 

F 

26 

5:17 
-0.1 

11:49 
1.4 

18:20 
0.2 

.    .    . 

If 

1 

26 

3:67 
-0.1 

10:27 
1.4 

16:68 
0.1 

22:42 
1.0 

1 

W 

27 

6:00 
—0.1 

11:20      17:40 
1.3        0.1 

23:40 
1.1 

S 

27 

0K)1 
1.0 

6:09 
0.0 

12:46 
1.3 

19:27 
0.2 

8 

27 

4:47 
0.0 

1131 
1.4 

17:57 
0.2 

28:39 
0.9 

1> 

Th 

28 

5:50 
—0.1 

12:16      18:45 
1.3         0.2 

s 

28 

1:00 
0.9 

7:06 
0.0 

18:46 
L8 

20:36 
0.3 

J 

S 

28 

5:41 
0.0 

12:16 
1.8 

19:00 
0.2 

.    .    . 

F 

29 

0:30 
1.0 

6:40      13:15 
—0.1         1.3 

19:52 
0.2 

|M 

29 

0:48 
0.9 

6:40 
0.1 

13:15 
1.2 

20:05 
0.2 

1 

30 

1:25 
1.0 

7:32     14:14 
-0.1         1.3 

21K)5 
0.3 

Tu|30 

1:65 
0.9 

7:47 
0.2 

14:14 
1.2 

21  .-09 
0.2 

S 

31 

2:20 
0.9 

8:30      15:10 
0.0        1.3 

22:15 
0.3 

W   31 

3:04 
0.9 

8:52 
0.2 

15:10 
1.2 

22:01 
0.2 

Theti 
acompariiM 
from  Mean 
0.6  foot  bel 
minus  (*-) 

Theti] 
(a.m.).al] 

•,ne^ 
equator;  A 

dee  are  placed  in  the  order  of  occurrence,  wl 
m  of  consecutive  heights  will  indicate  whet 

Low  Water,  which  is  the  datum  of  soundlc 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sub 
me  used  is  Eastern,  Standard,  75th  meridian 

greater  are  in  the  afternoon  (p.  m. )  and  whe 
w  moon;  J,  1st  quar.;  O.  'ull  moon;  C.  8d  q 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  in 
igs  on  the  Coast  and  Geodetic  Survey  Chart 
ater,  add  the  tabular  height  to  the  soundin 
tract  It. 

W.;  0»  is  midnight,  121'  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  a 

;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 

31983—08- 
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.APRIL. 

MAY. 

JUNE. 

1 

Dayof- 

Ttme  and  Height  of  High  and 
LowVftter. 

>^ 

Dayol- 

Time  and  Height  of  High  aii4 
Low  WattT. 

1 

Day()f-- 

1 
Time  and  Height  of  High  &nd 
Low  Water. 

w. 

Uov 

W. 

MO. 

W. 

Mo. 

Tb 

1 

4^ 

0:64 
0.2 

16:08 
1.2 

^22:45 
0.1 

~W 

1 

4:24 
LO 

10:aft 
0.2 

ISiM 
LI 

22:40 

0.0 

Tq 

1 

5:00 

a      i^a 

11:26 
0.2 

16:52 
LO 

23:06 
—0,1 

F 

2 

10:50 
0.1 

16:56 
1.2 

23:25 
0.1 

^Is 

2 

4:58 
1.1 

11:16 
0.1 

17:05 
1.1 

23:15 
0.0 

W 

2 

5:40 
1.4 

12K» 
0.2 

17:30 
1.0 

23:46 
—O.I 

A 

S 

3 

11:40 
O.I 

17:45 
1.2 

:  :  ■ 

M     3 

B:3'> 
1.2 

11:53 
0.1 

17:42 
LI 

23«> 
0.0 

0 

Th 

6:25 
1.4 

12:50 
0.2 

18-07 
LO 

.     -     . 

s 

4 

OrOl 

aa 

6:15 
1.1 

12r2» 
0.1 

1325 
L2 

JTu    4 

6:10 
l.S 

12:32 
0.1 

13:16 
LI 

.  .  . 

F 

0:30 

7:0ft 
1.6 

18J0 
0.2 

LO 

E 

O 

M 

5 

0:96 
0.0 

1.2 

13:02 
O-O 

19^00 
1.1 

0 

WI    5 

0:26 
-II.  1 

6:50 
1.4 

13:16 
0.1 

13*0 
LO 

B 

8 

1:10 
-0.1 

7:66 
L6 

14:14 
0.2 

19:33 
1.0 

Tu 

6 

1:10 
0.0 

7:22 
1.2 

2»:37 
0.0 

19:35 
1.1 

Th 

e 

1:00 
-0.1 

7J2 
1.4 

13:54 
0.1 

19:26 
LO 

S 

1:57 
-0.1 

8:42 
1.4 

14:67 
0.1 

20.54 
LO 

W 

7 

0.0 

1.3 

14:15 
0.1 

20:09 
1.1 

F 

7 

1:42 
^.1 

L4 

14:35 
0.1 

20Ka 
LO 

M 

2:48 
-0.1 

9:30 
1.4 

15:45 
0.1 

21:20 
LO 

Th 

8 

2:17 
0.0 

B:40 
l.S 

1*:56 
0.1 

20:42 
1.1 

3 

B 

2:20 
-0,1 

9:00 
L4 

15:16 
0.1 

20:46 
LO 

Tu 

8 

3:40 

0.0 

lOrfM 
1.3 

]6:as 
0,1 

22:24 

LO 

F 

9 

0.0 

S:23 
1.3 

15:87 
OlI 

23:13 
1.0 

8 

S'   9 

3:06 
0.0 

9:50 
1.4 

16fl0 
0.2 

21:35 
LO 

W     9 

4:33 
0.0 

11:10 
1.2 

17:22 
0.1 

23:30 
1.1 

. 

H 

10 

3,33 
0.0 

10;10 
1.3 

16:22 
0.2 

21:&S 
LO 

M  .  10 

»:.5S 
0.0 

10:40 
1.3 

0.2 

22:30 
LO 

€ 

Th  10 

6:40 
0.1 

12:03 
1.2 

18:15 
0.1 

.     .     . 

M 

11 

4:10 

0.0 

11:01 
1.3 

17:09 
0.2 

22:47 
1.0 

Tti  11 

4:W 
0.0 

11:80 
1.3 

17:44 

0.2 

23:35 
1.0 

F 

11 

030 

1.1 

6;48 
0.1 

ISKJS 
LI 

19:12 
0.1 

B 

H 

12 

9:10 

0.0 

1.2 

18.01 
0.2 

28:43 

0.0 

€ 

W   12 

5:54 
0.1 

12.1Z6 
L2 

18:36 
0.2 

E 
1* 

B 

12 

1:23 
L2 

7^55 
0.1 

1.1 

20:04 
0.0 

C 

Tu 

13 

0:06 
0.1 

12:51 
1,2 

18:5S 
0.2 

.     .    . 

Th  i:s 

0:1© 
1.0 

7:00 
0.1 

33:24 
1.1 

19:3fi 
0.1 

§ 

IS 

2:30 

l.S 

0il2 

0.1 

14:50 
LO 

—0.1 

W 

14 

0:6e 
1.0 

7:15 

0.1 

13:50 
1.2 

20i» 
0.2 

F 

14 

1:50 
LI 

8:12 
0.1 

14^30 
1.1 

20:33 
0.1 

M 

14 

33ft 
1.4 

10:05 
0,1 

15:42 
1,0 

21:45    1 
—0.1 

Th 

15 

2^ 
1.0 

334 
0.1 

14:43 
1.1 

21:00 
0.2 

a 

15 

2:a0 
L2 

9:20 
0.1 

16:26 
1.1 

21:30 
0,0 

Tq 

16 

4:20 
1.5 

11H>1 
0.1 

16:32 
LO 

2;z:35 
—0.1 

F 

la 

B:10 
1.1 

0:32 
0.0 

15:61 
1.1 

22:02 
0.1 

E 
P 

s 

16 

3:47 
1.3 

10:22 
0-0 

16:14 
1.1 

22:16 
—0.1 

W 

16 

5:14 
L5 

11:58 
0.1 

3724 
1.0 

23:2^ 
—0.2 

S 

17 

4ao 

1.2 

10:35 
0.0 

16:47 
1.1 

22:50 
0.0 

M 

17 

4:40 
1.4 

11:17 
0,0 

17:02 
1.1 

23:04 
-0.1 

• 

Th 

17 

6:05 
L5 

12.50 
0.1 

13:14 
LO 

■     *     ■ 

P 
E 

8 

18 

&:02 
1.4 

11:32 
-O.l 

17:35 
1.2 

23:36 
-43il 

Tu 

18 

5:32 
1.5 

12:10 
0.0 

17:4H 
LO 

23:50 
-0.2 

N 

F 

18 

0:15 
-0.1 

6:50 
L6 

13:36 
0.1 

19:06 
LO 

• 

M 

19 

ft:51 
1,6 

I2:2fi 

L2 

• 

W 

19 

6:22 
1.6 

13:00 
0.0 

18:35 
LO 

.     .     . 

B 

19 

1:06 
-0.1 

7:40 
1.6 

14:22 
0.1 

20:00 

LO 

Ta 

20 

(l:2» 

6:12 
t5 

13:15 
—0.1 

10:05 
1.1 

Th 

20 

0:40 
-0.2 

7:10 
1,6 

0.0 

19±J 
1.0 

li{20 

1 

1:66 
0,0 

6:26 
L& 

15:10 
0.1 

20:52 
0.9 

W 

21 

lOT 

7A2 
l.G 

14:05 
-0.1 

10:50 
1.1 

F 

21 

L26 
-0.2 

1.6 

14:40 
0.0 

20:13 
1.0 

M 

21 

2:43 
0.0 

9:14 
L4 

15:56 
0,1 

21:50  1 
0,9  1 

Th 

22 

-0.2 

3:20 
1.6 

14:54 
0,0 

20:37 
1.1 

K 

S 

22 

2:15 
-0.1 

§:.■» 
1.5 

15:30 
0.1 

21d)6 
LO 

Tu 

22 

3:40 
0.1 

10:00 
l.S 

16:42 
0,1 

22:46 
0.9 

F 

23 

3:40 
-0.1 

9:10 
1.5 

15:45 
0.0 

21:26 
LO 

s 

23 

3:04 
0.0 

9:36 
1.4 

16:18 
0.1 

22:06 
0.9 

w;23 

4:35 

0.2 

10:50 
1.2 

nao 

0.1 

23:42 
0.9 

S 

24 

fi;27 
-0.1 

10:01 
1.5 

16:37 
0.1 

22:21 
LO 

M 

24 

2:M 
0.1 

10:26 
L4 

17:10 
0.1 

23:0« 
0.9 

Th 

24 

6:30 
0.2 

11:42 

1.2 

18:15 
0.0 

.     .      . 

^ 

B 

25 

4:10 
0.0 

10:53 
1.4 

17:33 
0.1 

03,22 
0.9 

Tu 

25 

4:66 
0.2 

11:18 
1.3 

13:04 
0.1 

'     ■     ' 

A 

F 

25 

036 
LO 

6:30 
0.3 

32:30 
1.1 

19:00 
0.0 

M 

26 

g:lG 
0.1 

11-47 
1.S 

1S:33 
0.2 

D 

W 

26 

0:14 
0.0 

6^ 
0.2 

12:10 
1.2 

18:56  1 
0.1 

E 

B 

26 

1:25 
1.0 

757 
0.3 

13:15 
1.1 

19:40 
0.0 

3) 

Ta 

27 

0^ 
0.0 

6:20 
0.2 

12:42 
1.2 

19:32 
0.2 

Th 

27 

L15 
0.0 

7:0.S 
0.3 

13:10 
LI 

10-10 
0.1 

§    27 

2:08 
1.1 

3:24 
0.3 

14:00 
1.0 

20:'J0 
0.0 

W 

28 

1:42 

&9 

7:38 
0.2 

13:40 
.    1.1 

2037 
0.2 

A 

P 

28 

2:15 
0.9 

^:10 
0.3 

14:04 
LI 

20:30 
0.1 

M   28 

2:« 
LI 

9:14 
0.3 

14:40 
LO 

21:00 
0-0 

Th 

29 

2:47 
0.& 

8:S7 
0.2 

14:40 
1.1 

21:16 
0.1 

E 

S 

29 

3:00 
LO 

9:10 
0.3 

14:50 
LI 

21:1  i 
0.0 

Tu 

29 

3:37 
L2 

10KJ5 
0,3 

15:22 
0.9 

21:45 
-0.1 

A 

F 

30 

3:40 
1.0 

9:40 
0.2 

15:37 
1.1 

22:00 
0.1 

M 

30 
31 

3:36 
1.1 

4:17 
1.2 

10:00 
0.2 

10^43 
0.2 

15:36 
LO 

16^6 
LO 

21:50 
0.0 

22-i« 
0.0 

W 

30 

435 
L3 

10:55 
0.3 

16:03 
0.9 

22:30 
-#.1 

The  Ud 

from  Sfi  Hd 

O.fi  ftKJt  bel 

miaua  {-) 

The  tin 

#,  new 
equttior:  A 

o  are  pliujed  In  the  order  of  ocGurrence,  wi 
on  of  conuccuUve  heights  will  iiidl<?atj;  irhei 

Lf>^y'  WHtcr,  which  is  the  da i urn  of  sou ndi 
£>w  mean  FteA  level.    To  find  the  depth  of  wi 
Hlffn  is  before  the  height,  in  whleh  ea«e  iab 
leused  U  Enst^tTi  etandaPd ,  75th  tnerldhin, 
ffreftter  are  In  the  altermxjn  (p.m.)  *"<!  whe 

moon;  J,,  lit  quar.;  Q,  full  mooQj  Ci  3*1  ^ 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  Elrat  line  and  heights  c 
Lher  It  is  high  or  low  water.    The  heigh  la.  !n 
igft  on  the  CoftHt  and  Geodetic  fciurvcy  Charl 
Iter,  add  the  tabular  height  to  the  tioundlnf 
tract  It. 

West;  Ofr  in  midnight,  12Ms  noon;  all  hourel 
^n  diminished  by  12  give  the  tlnn^i  after  noon 
nar.;  £,  moon  on  the  equator;  N,  S^  moon  f 

m.  the  wtjcmd  llneof  cAvh  day:  ' 
feet  and  lenthi!,  are  reckoned   ' 
tfl  for  this  region,  and  whleh  Is 
fH  glvsD  on  the  cban,  imleas  a 

«fl  thAO  1 2  are  in  the  forenoon 
;  for  inatance,  15^17  Ifi  3:47  p.m.  | 
arthest  north  or  wuth  ol  tlie 
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JULY. 

AUGUST. 

SEPTEMBER, 

1 

Day  of— 

Time  and  Helghtof  EUghand 
Low  Water. 

1 

D*yol— 
W.|Mo. 

Time  and  Height  of  High  and 

i 

XkLjol^ 

TimefttJd  Htlfbtof  High  and 
LowWflter, 

W.  Ifo. 

Z: 

Mo. 

Th 

1 

6:10 
Li 

U:85 
0.2 

16:50 
1.0 

23:16 
-0.1 

O 

S 

1 

6:23 
1.4 

12:40 
0.1 

18:16 
LI 

.    .    . 

P 

w 

1 

1:24 
-0.2 

7:42 
L3 

13:47 
0.0 

19:66 
L4 

F 

2 

5:58 
1.4 

12.-20 
0.2 

17:36 
1.0 

.    .    . 

M 

2 

0:40 
-0.2 

7:10 
1.4 

13:26 
0.1 

19:10 
L2 

E 

Th 

2 

2:18 
—0.2 

8:27 
L3 

14:32 
—0.1 

20:46 
L4 

•9 

S 

3 

0;08 
-0.2 

6:45 
1.5 

13K)5 
0.2 

18:28 
1.0 

P 

Tu 

3 

1:32 

-a2 

8:00 
L4 

14:10 
0.0 

20:05 
L2 

F 

3 

8:06 
—0.1 

9:12 
L2 

15:17 
—0.1 

21:83 
L4 

S» 

4 

0:55 
-0.2 

7:32 
1.5 

13:60 
0.1 

19:20 
1.0 

W 

4 

2:26 
-0.2 

8:47 
1.3 

16K)0 
0.0 

21:00 
L3 

S 

4 

4K)0 
-0.1 

9:58 
L2 

16H)3 
-0.1 

22:26 
L4 

M 

5 

1:45 
-0.1 

8.-20 
L4 

14:34 
0.1 

20:16 
LI 

£ 

Th 

5 

3:20 
—0.1 

9:40 
L3 

16:46 
0.0 

22:00 
L3 

s 

5 

4:64 
0.0 

10:46 
LI 

16:52 
-0.1 

23:22 
L4 

Tu 

6 

2:36 
-0.1 

9:10 
1.4 

1530 
0.1 

21:16 
1.1 

F 

6 

4:15 
—0.1 

10:25 
1.2 

16:30 
-0.1 

22:48 
L8 

<L 

M 

6 

6:62 
0.1 

11:38 
LO 

17:44 
0.0 

P 

W 

7 

3:80 
-0.1 

9:55 
1.8 

16K» 
0.0 

22:16 
1.2 

8 

7 

5:10 
0.0 

11:14 
LI 

17:20 
-0.1 

23:46 
L4 

Tu 

7 

0:19 
L4 

6:68 
0.2 

12:86 
0.9 

18:40 
0.0 

Th'   8 

4.-27 
0.0 

10:46 
1.2 

16:68 
0.0 

23:12 
1.2 

C 

S 

8 

6:10 
0.1 

12:00 
LO 

18.'08 
-0.1 

.    .    . 

N 

W 

8 

L18 
L8 

8:02 
0.2 

13:42 
0.9 

19:42 
0.1 

£ 

F 

9 

5:30 
0.0 

11:40 
1.1 

17:60 
0.0 

.    .    . 

M 

9 

0:44 
1.3 

7:10 
0.2 

12:64 
LO 

19:00 
0.0 

Th 

9 

2:18 
L8 

9:10 
0.2 

14:63 
0.9 

20:47 
0.1 

c 

S 

10 

0:06 
1.3 

6:30 
0.1 

12:30 
1.1 

18:38 
0.0 

Tu 

10 

1:42 
L3 

8:20 
0.2 

18:60 
0.9 

20K)0 
0.0 

F 

10 

3:18 
L2 

10:10 
0.2 

16:68 
0.9 

21:50 
0.1 

s 

11 

1:10 
1.3 

7:35 
0.1 

13:22 
LO 

19:32 
-0.1 

W 

11 

2:40 
1.3 

9:80 
0.2 

14:64 
0.9 

21 KX) 
0.0 

S 

11 

4:14 
L2 

11:01 
0.2 

16:48 
LO 

22:60 
0.1 

M 

12 

2:10 
1.8 

8:44 
0.2 

14:20 
1.0 

20:24 
—0.1 

N 

Th 

12 

8:40 
L3 

10:35 
0.2 

16:67 
0.9 

22.-00 
0.0 

s 

12 

5:06 
L2 

11:46 
0.1 

17:46 
LO 

28:45 
0.0 

Tu 

13 

8:05 
1.4 

9:52 
0.2 

15:10 
0.9 

21:18 
—0.1 

F 

13 

4:32 
1.3 

11:30 
0.2 

17.-00 
0.9 

22:66 
0.0 

M 

13 

6:68 
L2 

12:26 
0.1 

18:80 
LI 

•    •     • 

W 

14 

4:00 
1.4 

10:55 
0.2 

16:06 
0.9 

22:14 
-0.1 

s 

14 

5:24 
1.3 

12^5 
0.2 

17:65 
LO 

23:60 
0.0 

• 

Tu 

14 

0:86 
0.0 

6:42 
L2 

13K)2 
0.0 

19:11 
LI 

Th 

16 

4:65 
1.4 

11:60 
0.2 

17:04 
0.9 

28K)6 
—0.1 

• 

s 

15 

6:12 
1.8 

12:66 
0.1 

18:45 
LO 

:  :  : 

W 

15 

1:20 
0.0 

7:28 
L2 

13:87 
0.0 

19:50 
L2 

N    F  '  16 

j       1 

5.44 
1.4 

12:40 
0.2 

18:00 
0.9 

23:68 
-0.1 

M 

16 

0:40 
0.0 

7K)0 
L3 

13:40 
0.1 

19:35 
LO 

E 
A 

Th 

16 

2:02 
0.0 

SKn 
L2 

14:12 
0.0 

20.-25 
L2 

•    S  117 

6:34 
1.4 

13:25 
0.1 

18:54 
0.9 

Tu 

17 

1:32 
0.0 

7:44 
L3 

14:16 
0.0 

20:K 
LI 

F 

17 

2:88 
0.1 

8:86 
LI 

14:46 
0.0 

21:00 
L2 

S    18 

0:60 
—0.1 

7:20 
1.4 

14:05 
0.1 

19:46 
1.0 

W 

18 

2.*20 
0.0 

8:30 
L3 

14:68 

0.0 

21«) 
LI 

S 

18 

3:15 
0.1 

9:10 
LI 

16:20 
0.0 

21:41 
1.3 

M   19 

1:40 
0.0 

8:05 
1.4 

14:45 
0.1 

20:36 
1.0 

A 
£ 

Th 

19 

3:06 
0.1 

9:13 
L2 

16:30 
0.0 

21:42 
LI 

s 

19 

3:55 
0.1 

9:46 
LO 

16:65 
0.0 

22:25 
L3 

j 

Tui20 

2:$2 
0.0 

8:60 
1.4 

15:26 
0.1 

21:25 
1.0 

F 

20 

3:49 
0.1 

9-.52 
L2 

16:06 
0.0 

22:22 
LI 

M 

20 

4:86 
0.2 

10:20 
LO 

16:36 
0.0 

23:13 
L2 

Wl21 

8:20 
0.1 

9:35 
1.3 

16:10 
0.0 

22:14 
1.0 

S 

21 

452 
0.2 

1059 
1.1 

16:43 
0.0 

23:02 
LI 

Tu 

21 

6:22 
0.2 

10:68 
0.9 

17:22 
0.0 

Th22 

4:10 
0.1 

10:24 
1.2 

16:50 
0.0 

23:00 
1.0 

s 

22 

6:10 
0.2 

11K» 
LO 

17.-20 
0.0 

23:48 
L2 

D 

W 

22 

0:06 
L2 

6:13 
0.3 

11:43 
0.9 

18:13 
0.1 

A 

E 

F    23 

5.-00 
0.2 

11K)5 
1.2 

17:30 
0.0 

23:48 
1.0 

}) 

M 

23 

5:53 
0.3 

11:42 
LO 

18:02 
0.0 

8 

Th 

23 

1:00 
L2 

7:10 
0.8 

12:41 
0.9 

19:13 
0.1 

S  ,24 

5:50 
0.2 

11:48 
1.1 

18:08 
0.0 

.    .     . 

Tu 

24 

0:39 
1.2 

6:45 
0.8 

12:22 
0.9 

18:61 
0.0 

F 

24 

1:67 
L2 

8.-08 
0.3 

13:49 
0.9 

20:17 
0.0 

D 

S 

25 

0:30 
1.1 

6:40 
0.3 

12:26 
1.0 

18:48 
0.0 

W 

25 

1:32 
1.2 

7:44 
0.8 

13:10 
0.9 

19:43 
0.0 

S 

25 

2:55 
L2 

9K)8 
0.3 

14:58 
LO 

21:22 
0.0 

M 

26 

1:16 
1.1 

7:25 
0.3 

13:06 
1,0 

19:32 
0.0 

Th 

26 

2:28 
L2 

8:48 
0.3 

14:06 
0.9 

20:40 
0.0 

s 

26 

3:60 
L2 

10K)5 
0.2 

16:00 
LO 

22:23 
-0.1 

Tu27 

2:06 
1.2 

8:20 
0.3 

13:60 
0.9 

20:17 
0.0 

S 

F 

27 

3:24 
1.2 

9:42 
0.3 

16:10 
0.9 

21:38 
—0.1 

M 

27 

4:47 
L2 

IIKX) 
0.1 

16:68 
L2 

28:23 
—0.1 

Wi28 

3:00 
1.2 

9:16 
0.3 

14:35 
0.9 

21:08 
0.0 

S 

28 

4:19 
1.3 

10:88 
0.2 

16:12 
LO 

22:38 
-0.1 

9 

£ 

Tu 

28 

5:41 
L2 

11:46 
0.0 

17:58 
L4 

.    .    . 

Th 

29 

3:50 
1.3 

10:12 
0.3 

16:26 
0.9 

22:00 
-0.1 

s 

29 

6:12 
1.8 

11:28 
0.2 

17:12 
LI 

28:36 
-0.2 

W 

29 

0:18 
-0.2 

6:28 
L2 

1231 
—0.1 

18:48 
L5 

s 

F 

30 

4:42 
1.3 

11K)5 
0.3 

16:20 
1.0 

22:52 
—0.1 

M 

30 

6.-01 
1.3 

12:17 
0.1 

18:07 
L2' 

.    .    . 

Th 

30 

1:10 
-0.2 

7:18 
L2 

13:15 
-0.1 

19:26 
L6 

S 

31 

5:34 
1.4 

11:66 
0.2 

17:18 
1.0 

23:46 
—0.2 

O 

Tu 

31 

0:30 
—0.2 

6:52 
L8 

13:02 
0.0 

19Ktt 
L3 

The  tic 
a  comparij 
from  Meac 
is  0.6  foot  I 
a  minus  (- 

The  til 
(a.m.),all 

#>  nev 
equator;  / 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
L  Low  Water,  which  is  the  datum  of  sounc 
)elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  e 
ne  used  is  Eastern  Standard,  75th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  wh< 
7  moon;  }),  Ist  quar.;  O.  ^U  moon;  (C,  3d 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
lings  on  the  Ooast  and  Geodetic  Survey  Gha 
water,  add  the  tabular  height  to  the  soundJ 
ubtract  it 

V^est;  0»  is  midnight,  12i>  is  noon;  all  hours  1 
m  diminished  by  12  give  the  times  after  noon 
quar.;  £,  moon  on  the  equator;  N,  8,  moon 

m  the  seoond  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
Ings  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon, 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

:"^ 


9 

,1 


1(H) 


BALTIMORE  (Fells  Point).  MARYLAND,  1909. 


;*  I 


'      1 


Day of— 


F 

n 

M 
Tu 
W 

Th 

F 

S 

§ 
M 
Tu 
W 
Th 

F 

8 

M 
Tu 

Th 
F 

B 

n 

M 

Til 
W 
Th 
F 

8 


OCTOBER, 
Tlmi;  nod  Height  of  High  niid 


2:00 

2.60 
-0.1 

0.0 
\M 

5:33 
0.t 

0.U 
0*M 

IM 
1.2 

2M 
1.2 

S:4£ 
1,2 

4:45 

1,2 

fi:BO 
1.2 
0J£ 

0154 
0.1 

t-30 
0.1 

2;10 
0,1 

2:4S 
0.1 

4:10 
0.2 

4:50 
0.2 

fiiTiO 
0.2 

0:30 
1.2 

1.-28 
1.2 

2:3Si 
l.l 

3:25 
1. 1 

1.1 

fim 
1.1 

0H3S& 
—0.1 

0:5ft 
-0,1 

1:1% 
--0.1 

2:35 

0.0 


7  JEW 
L2 

8:10 
1.2 

9:30 
VI 

10:A» 
LO 

lt:16 
1.0 

12:20 
0.» 
7:40 
0.2 
8:40 
0.2 
0:38 

oa 

J0r2fi 
0.1 

11:08 
0.0 

11:48 
0.0 

OtIO 
1.2 

61 4» 
LI 

7ri2 
1.1 

7:56 
LI 

arso 

1,0 

1,0 

ft:42 
1.0 

10:30 

o.y 

11:20 
O.tf 
6:42 
0.2 
7:«J 
0.2 

0.2 

%M 
0.1 

10:25 

0.0 

11:12 

— O.l 

LI 
6:4h 
LI 

V:2ri 
1.1 

S:I2 
LI 


14:00 
-0.2 
14:45 
— 0.:i 
15:30 
—0/1 
16^22 
*-0.1 
17:17 
0.0 

i»:ia 

0.1 

13:32 
0.i» 

14:43 

0.9 
15:40 

LO 
10:40 

LO 
17:22 

LI 
18:00 

1.2 

0.0 

]2Jia 
0.0 

13:^ 
-0.1 

14:05 
—0,1 

14:38 
0.0 

1^:18 
0.0 

ieH30 
0.0 

16:50 
0.0 

I7:4fi 

O.l 

L2'.30 

1^:42 
LO 

14:45 
LI 

Ib-Al 
1.2 

16:40 
L4 

17:28 
LS 

11:68 
—0.2 

12:40 
-0.2 

nm 

—0.2 

14:15 
—0.2 


3);20 
1.0 

21:12 
1.6 

22:0ft 
L& 

L4 

23:54 
1.3 


O.l 

20:34 

0.1 

2L40 
(1.1 

22:42 
0.1 

23:&'j 
0,1 


lH:3fi 
1.2 

mu 

1.3 

19:D0 
L3 

20;2« 
1.4 

21:10 
L4 

21:56 
L3 

22:Jft 
1.3 

23;35 


19M 
OA 

20:110 
0.1 

2L10 
0,0 

0.0 

2^:10 
—0.1 


13:20 
1,« 

1»:10 
LO 

'J0:00 
1.6 

20'^ 
1,6 


NOVEMBER. 


I    W.  Mo. 


Time  and  Height  of  High  and 
LowWater. 


Tu[ 

wl 

Thl 

f| 
n 

M 
Til 


\y 

10 

Th  11 

'  F    12 

•1^ 

13 

14  i 

M 

15 

s  Ta  16 

1 

^|W 

17 

Th 

18 

¥ 

19 

3* 

s 

20 

h 

21 

M 

22 

»^  Tu'23 

\\V  24 

IV  Th  25 

1  K 

26 

0 

S 

27 

H  I  28 

N  kt  I  29 

|Tu  30 


3:25 
0.0 

4:18 
0.1 

5:13 
0.1 

6:12 
0.1 

0:24 
1.2 

1:20 
L2 

2:25 
LI 

8:20 
LI 

LI 

4:60 
LI 

5:30 
LI 

0:90 
0.1 

1:10 
0.1 

1:45 
0.1 

2:25 
0.1 

3K)6 
0.2 

8:50 
0.2 

4:85 
0.2 

6:26 
0.2 

0:01 
L2 

IKW 
LI 

2.-00 
LI 

2:55 
LI 

3:45 
LI 

4:34 
LO 

6:20 
LO 

0:40 
0.0 

1:30 
0.0 

2:20 
0.0 

3:08 
0.0 


9:02 
LO 

9:58 
LO 

11:00 
0.9 

12:10 
0.9 

7:10 
0.1 

8:06 
0.1 

8:56 
O.l 

9:42 
0.0 

10:25 
0.0 

11:00 
0.0 

11:36 
-0.1 

6:04 
LO 

6:40 
LO 

7:12 
LO 

7:50 
LO 

8:28 
LO 

9:15 
LO 

10:10 
LO 

11:15 
LO 

6:18 
0.2 

7:10 
0.1 

8:10 
0.1 

9K)0 
0.0 

9:50 
-0.1 

10:38 
—0.1 

11:26 
-0.2 

6:10 
LO 

7K)0 
LO 

7:60 
LO 

8:40 
LO 


16:08 
—0.1 

16:00 
0.0 

16:58 
0.1 

18:00 
0.1 

13:20 
0.9 

14:28 
LO 

15:24 
LO 

16:10 
LI 

16:50 
LI 

17:25 
L2 

18.-00 
1.3 

12:10 
-0.1 

12:48 
-O.l 

13:26 
—0.1 
14:05 
—0.1 

14:50 
0.0 

15:40 
0.0 

16:32 
0.0 

17:80 
0.1 

12:26 
LO 

13:28 

LI 

14:22 
L2 

15:20 
L3 

16:15 
L4 

17:10 
L5 

18K)0 
L6 

12:15 
-0.2 

13:05 
-0.2 

13:65 
-0.1 

14:46 
—0.1 


21:40 
L5 

22:32 
1.4 

23:26 
L3 


19:10 
0.2 

20:22 
0.2 

21:30 
0.2 

22:25 
0.2 

23:10 
0.1 

23:54 
0.1 


18:40 
1.4 

19:20 
L4 

20K)6 
L4 

20:46 
1.4 

21:32 
L4 

22:20 
.   L3 

23:10 
1.8 


18:85 
0.1 

19:45 
0.1 

20:50 
0.1 

21:54 
0.1 

22:54 
0.0 

23:50 
0.0 


18:50 
L6 

19:40 
1.6 

20:30 
L6 

21:20 
L5 


DECEMBER. 

J  l__^l  Time  and  Height  of  Hi^h  and 
^    W.  Mo.l  LowWater. 


W 
Th 
F 

M 
Tu 
W 
Th 


I 
FilO 


s 

11 
12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

I 

S  118 


« 

19 

m!20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M   27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

im 
0.1 

4.50 
0.1 

5:44 
0.1 

6:36 
0.1 

0:54 
L2 

1:48 
1.1 

2:36 
LI 

3:20 
LO 

4:00 
LO 

4:40 
LO 

0.-06 
0.2 

0:46 
0.2 

1:25 
0.2 

2:05 
0.2 

2:46 
0.2 

8:30 
0.2 

4:15 
0.1 

6K)0 
0.1 

5:52 
0.1 

0,86 
LI 

1:80 
LI 

2:20 
LO 

8:10 
LO 

4:04 
LO 

4:55 
LO 

0:25 
0.1 

1:15 
0.1 

2:05 
0.1 

2:50 
0.1 

8:36 
0.0 

4:25 
0.0 


9:45 
LO 

10:48 
0.9 

11:54 
0.9 

13K)0 
1.0 

7:26 
0.0 

8:14 
0.0 

8:56 
0.0 

9-.36 
0.0 

10:16 
—0.1 

10:64 
-0.1 

5:20 
0.9 

5:55 
0.9 

6:35 
0.9 

7:18 
0.9 

8H)8 
LO 

9:00 
LO 

lOKK) 
1.0 

11K)5 
1.1 

LI 

6:47 
0.1 

7:33 
0.0 

8:26 
—0.1 

920 
—0.1 

10:10 
-0.2 

IIHX) 
-0.2 

5:50 
LO 

6:45 
1.0 

7:88 
LO 

8:32 
LO 

9:82 
LO 

10:28 
LO 


15:40 
0.0 

16:40 
0.1 

17:42 
0.2 

18:50 
0.2 

13:56 
LO 

14:46 
1.0 

15:26 
LI 

UIOS 
L2 

16:50 
L3 

17:30 
LS 

11:32 
—0.1 

12:15 
-0.1 

12:55 
-0.1 

13:40 
—0.1 

14:31 
-0.1 

15:20 
.    0.0 

16:15 
0.0 

17:15 
0.0 

18:20 
0.1 

13K)0 
L2 

L3 

15K)0 
L4 

15:57 
L4 

16:50 
L5 

17:40 
L5 

11:55 
-0.2 

12:45 
-0.1 

13:40 
-0.1 

14:32 
0.0 

15:28 
0.0 

16:22 
0.1 


22:10 
1.4 

23:{I0 
1..-? 

23:-=>3 
1.2 


19-.56 
0.2 

20:58 
0.3 

21:50 
0.2 

22:4*1 
0.2 

23iJ5 
0.2 


18:10 
1.4 

18:55 
1.4 

19:40 
1.4 

20:25 
1.4 

21:15 
1.4 

22:00 
1.3 

22:.50 
1.2 

23:40 
1.2 


19:25 
0.1 

20:30 
0.1 

21:35 
0.1 

22:35 
0.1 

28:34 
0.1 


18:30 
1.5 

19:20 
1.5 

20:10 
1.5 

20:55 
1.4 

21:46 
1.3 

22:35 
1.3 


The  Udm  tLTG  pl&cQil  Lti  thij  onler  of  Decurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  dav: 
ft  comparisoa  nf  coniM^ati  ve  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  MtT*n  U>w  Wnter,  whifh  Is  Xhu  dflUim  (^f  Moundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
In  0.6  r(>ot  bcJow  tnvRti  hen  luvel.  To  Jind  the  d^pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
«k  minu.i  {  — )  idgn  ia  bt'lort'  the  height,  In  which  case  subtract  it. 

The  time  naed  l^*  EiiMtcm  ptanrtrtid^  75th  M^>ridian  West;  O**  is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are  in  the  forenoon  ' 
(a.m.),  all  greiiLer&rti  in  the  afternoon  (p.  m.)iiud  when  diminished  by  12  give  the  times  after  noon;  forinstance,  15:47  Is  3:47  p.m.  • 

0,  new  moon:  ^,  Ut  qimr.T  Q,  full  moon;  Ci  3d  quar.:  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
eq,iuil{>r;  A^  P,  moon  in  tipoge«-  or  jierig^ec.  1 
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JANUARY. 

FEBRUARY. 

^harid 

MARCH, 

1  a 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  Hlj 
Low  Water. 

£ 

Iteyol^ 

Ttm^  *im1  Height  of  High  aod 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

MoJ 

'"If 

1 

3:80 
2.6 

9:56 
0.1 

16:54 
3.0 

22:42 
0.0 

M 

1 

5:13 
2.4 

11:25 
0.1 

17:26 
2.9 

N 

M 

1 

8:46 
2.4 

10:08 
0.2 

16:08 
2.8 

23:00  1 
0.2 

S  1    2 

4:32 
2.6 

10:52 
0.0 

16:53 
3.0 

28:41 
0.0 

K 

Tu 

2 

0:17 
0.0 

6:10 
2.6 

12.-22 
0.1 

18:20 
2.9 
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n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
y  Charts  for  this  region,  and 
soundings  given  on  the  chart, 
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w 

1  ur 

The  tid 
comparis 
om  Meai 
hich  is  1. 
ilessam 

ea  are  place^l  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
1  Low  Water  which  is  the  datum  of  soi 
4  feet  below  mean  8ea  level.    To  find  the  de 
Inua  (— )  sign  ia  before  the  height,  in  which 

th  their  times  on 
her  it  is  high  or 
indinga  on  the 
pth  or  water,  adc 
case  subtract  it. 

the  first  line  a 
low  water.    Th 
Coast  and  Geo 
i  the  tabular  h 

nd  heights  o 
e  height-^,  ir 
>detic  Surve 
sight  to  the 

The  til 
,  (a.  m.),all 

ne  used  ia  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  ( p.  m. )  and  whe 

W.:  0»»  is  midnight,  12»»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
:  for  instance.  15:47  is  3:47  p.m. 

•,  ne\w 
equator;  A 

^moon:  ^,  Ist  quar.;  Q,  full  moon;  ([,  3d 
J  P,  moon  in  apogee  or  perigee. 

quar.;  ?:, 

moon  on  the  equator;  N,  9>,  moon 

farthest  north  or  south  of  the 

—     -    — 
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18*1 

2.7 

Im  24 

5^64 
0.1 

11:46 
2.9 

18:30 
^.1 

Th  24 

1 

0:38 
2.7 

7:13 
0.3 

12:57 
2.7 

10:32  ' 
0.1! 

K 

§,25 

0.1 

12:12 
3.0 

19:58 
0,0 

'Tu  25 

0:23 
2.7 

6:32 
0,2 

12:40 
2.8 

19:23 
0.1 

A 

1 

3:26 
2.7 

0.3 

13:46 
2.5 

0.2 

>f   28 

Ot« 
2.fi 

7:16 
0.2 

18:10 
2.8 

0.1 

1 

1:15 
2.6 

7:.50 
0,3 

13:36 
X6 

20:16 
0,2 

E 

S    26 

1 

2:12 
2.7 

9:57 
0.3 

14:36 
2.4 

21  :W 

o.y 

3 

Tu'  27 

1:16 
2.5 

8:20 
0,3 

14:09 
2.7 

20:55- 
0,2 

Th27 

2:08 
2,6 

f^:48 
0,3 

14:30 
2.6 

2T:0« 
0.2 

fi!27 

2:59 
2,7 

0:48 
0.3 

16:27 
2,5 

21 -.,v^ 

0.4 

W  28| 

2:4fi 
2.5 

9J22 
0.S 

15:10 
2.0 

21.50 ; 

0,2  I 

A     pUg 

3:00 
2.6 

S:45 
0.3 

15:28 
2,5 

21:58 
0,3 

1  M  '  28 

1       1 

3:45 
2.8 

10:37 
0.2 

If:  IS 
2.4 

22:38 
0,4 

Th'29 

Si43 
2.B 

10:22 

o.» 

16:10 
2.5 

0.2 

13    S<''29 

3:.'i0 
2,7 

10:37 

o.a 

ift:ao 

2.4 

22:45 
0.3 

jTu  29 

4:32 

LL8 

11:25 
0.1 

17aft 
2.4 

23:22 
0.4 

A 

F   30 

4:3ii 
2,6 

11:17 
0.2 

17j06 
2.5 

23:rJ2 
0.2 

i    SO 

4:8.'i 
2.7 

H:23 
0.2 

17M 
2,b 

23:28 
0.8 

W  30 

i 

5:20 
Z9 

12,13 
0.0 

17:57 
2.4 

M   31 

5:16 
2.8 

12*6 
0.1 

17:58 
Z5 

1 
I 

Tb 

(rom  ]V 
U1.4U 
ft  mini 

Mirlft 
lean 

13  (~ 

t^  are  placed  in  the  ordvf  of  occiiFtence,  wl 
on  of  consL*ciitive  hetght«  will  inrlimte  whe 
Low  WiUur,  whloh  b  the  datum  ot  Boimdir 
elow  mertn  sea  loveL    To  (3nd  the  dei'th  of 
■)  si^i  is  befofL'  the  height^  in  which  case  si 

th  their  timi«i  oti  the  first  line  and  heig htfi  t 
ther  U  ia  hlirh  ur  low  water    Tlw  heigh l>i,  Iti 
ips  on  the  Coatft  And  QeiKletle  aurvey  Char 
Mater,  add  the  tahular  height  to  tbe  sound 
ibtractit. 

m  the  seeond  line  of  each  day:  1 
f  w  t  a  n  d  ten  I  ha,  a  re  ree  fcon  td 
■tji  fof  thip<  n?g1on.  and  which  | 
ngs  driven  on  the  eban^  unless 

The  til 

ne  ur*d  U  Eastern  Standard,  Trtth  meridian 
greater  are  in  the  ii  ftemoan  ( p.  in, )  und  whe 

W;  Ot  tfl  midnight,  12^  in  nooti;  bU  Iiout^ 
n  dlmtaishiid  by  12  give  the  timefi  after  nnon 

efw  than  12  ure  Jri  thefcirenoon  1 
;  fnrlnjstance,  15:47  U  3:47  p.m.  1 1 

#.  now 
equator:  A 

moon;  3>,  1st  qimf.:  Q.  full  moon;  (£,  3d  q 
,  P^  moon  in  apogee  or  perigee. 

oar.;  E,  moon  oti  the  equator  N,  S,  moon 

fftrtheJ^t  north  oi 

D'TOth  of  the 
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JULY. 

AUGUST. 

aEPTKMBKiL                        || 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  nigh  and 
LowWattr. 

1 

Hay of— 

Time  and  Ht^%htof  High  and 
Low  Vl'ater. 

W. 

Mo. 

W. 

Mo. 

VV. 

Mo. 

Th 

1 

0:07 
0.4 

6K)7 
8.1 

ISKK) 
—0.1 

18:46 
2.6 

O 

S 

1 

1:28 
0.1 

7:26 
8.2 

14:13 
-0.3 

20:02 
2.8 

P 

W 

1 

2:51 
-0.3 

8:50 
8.8 

15:21 
-0.4 

21:16 
8.8 

F 

2 

0:62 
0.3 

6:65 
3.2 

18:47 
-0.2 

19:84 
2.6 

M 

2 

2:16 
0.0 

8:15 
8.3 

15:00 
-0.4 

20:50 
2.9 

E 

Th 

2 

8:48 
—0.4 

9:40 
8.8 

16:06 
-0.4 

22:02 
8.3 

9 

S 

3 

1:40 
0.2 

7:44 
3.2 

14:86 
—0.3 

20:22 
2.7 

P 

Tu 

3 

8:07 
-0.1 

9:06 
3.3 

15:47 
—0.4 

21:38 
8.0 

F 

3 

4:83 
-0.4 

10:29 
8.2 

16:51 
—0.8 

22:50 
8.3 

s 

4 

2:27 
0.2 

8:82 
8.3 

15:20 
—0.8 

21:10 
2.7 

W 

4 

8:58 
-0.1 

9:57 
3.3 

16:32 
-0.3 

22:27 
3.1 

S 

4 

5:26 
-0.8 

11:19 
3.1 

17:41 
—0.2 

23:43 
8.3 

M 

5 

8:17 
0.1 

9:22 
8.8 

16:08 
-0.3 

21:57 
2.8 

E 

Th 

5 

4:50 
—0.1 

10:47 
3.2 

17:20 
-0.3 

23:15 
8.2 

s 

5 

6:20 
—0.2 

12:11 
2.9 

18:82 
0.0 

:  :  : 

Tu 

6 

4K)8 
0.1 

10:12 
8.2 

16:56 
-0.3 

22:47 
2.9 

F 

6 

5:45 
-0.1 

11:40 
3.1 

18:07 
-0.1 

d 

M     6 

0:86 
8.1 

7:18 
-0.1 

13:06 
2.7 

19:30 
0.1 

p;w 

7 

6K)6 
0.1 

11:02 
8.1 

17:44 
—0.2 

28:87 
2.9 

S 

7 

0:06 
3.2 

6:42 
—0.1 

12:32 
2.9 

18:68 
0.0 

Tu    7 

1:34 
8.0 

8:20 
0.1 

14K)7 
2.6 

20:81 
0.2 

iTh 

8 

6:00 
0.1 

11:56 
8.0 

18:32 
—0.1 

€ 

s 

8 

l.-OO 
8.1 

7:41 
0.0 

13:28 
2.7 

19:53 
0.1 

N 

W     8 

2:86 
2.9 

9:26 
0.2 

15:14 
2.4 

21:88 
0.2 

E    F 

9 

o:ao 

8.0 

7:00 
0.1 

12:58 
2.9 

19:27 
0.0 

M 

9 

1:57 
3.0 

8:44 
0.1 

14:29 
2.5 

20:53 
0.1 

Th    9 

8:39 
2.8 

10:30 
0.2 

16.-20 
2.4 

22:48 
0.2 

c  s 

10 

1:26 
8.0 

8K)3 
0.1 

13:60 
2.7 

20:20 
0.1 

Tu 

10 

2:58 
8.0 

9:48 
0.1 

15:35 
2.4 

21:55 
0.2 

1  F    10 

-  4:41 
2.8 

11:80 
0.1 

17:21 
2.6 

28:42 
0.1 

|S 

11 

2:22 
8.0 

9K)7 
0.1 

14:56 
2.6 

21:18 
0.1 

- 

W 

11 

4:00 
2.9 

10:52 
0.1 

16:42 
2.4 

22:57 
0.1 

S  111 

6:40 
2.8 

12:28 
0.1 

18:15 
2.6 

1     :Mil2 

8:22 
8.0 

10:10 
0.1 

15:56 
2.5 

22:17 
0.1 

N 

Th 

12 

6:00 
2.9 

11:52 
0.1 

17:42 
2.4 

23:57 
0.1 

1  S  '12 
1 

0:86 
0.0 

6:31 
2.8 

18:10 
0.0 

19:00 
2.7 

i      Tu  13 

4:20 
8.0 

11:12 
0.0 

16:58 
2.6 

28:15 
0.1 

F 

13 

6:67 
2.9 

12:46 
0.0 

18:37 
2.5 

!m  13 

1 

1:26 
-0.1 

7:18 
2.9 

18:58 
0.0 

19:40 
2.8 

W 

14 

5:17 
3.0 

12:08 
—0.1 

17:58 
2.6 

S 

14 

0-.62 
0.0 

6:50 
8.0 

18:83 
-0.1 

19:27 
2.6 

•  Tu  14 

2:09 
-0.1 

7:68 
•  2,9 

14:80 
-0.1 

20:16 
2.9 

Th 

16 

0:10 
0.0 

6:13 
8.1 

13:02 
-0.1 

18:53 
2.6 

• 

s 

15 

1:42 
—0.1 

7:38 
3.0 

14:20 
-0.1 

20:10 
2.7 

:w:i5 

2:48 
-0.1 

8:3T 
2.9 

15.-05 
-0.1 

20:61 
8.0 

N 

F 

16 

1H» 
0.0 

7K» 
8.1 

13:80 
-0.2 

19:44 
2.7 

M 

16 

2:80 
—0.1 

8:23 
3.0 

14:59 
-0.2 

20:48 
2.8 

E 
A 

Th  16 

8:24 
—0.1 

9:15 
2.9 

15:39 
0.0 

21:25 
3.0 

• 

S 

17 

1:67 
-0.1 

7:56 
8.1 

14:37 
-0.2 

20:80 
2.7 

Tu 

17 

8:12 
-0.1 

9:04 
3.0 

15:87 
-0.2 

21:26 
2.9 

F 

17 

4.-00 
—0.1 

9:50 
2.9 

16:10 
0.1 

22:00 
3.0 

s 

18 

2:46 
-0.1 

8:40 
8.1 

16:22 
-0.2 

21:14 
2.8 

\V 

18 

3:53 
—0.1 

9:42 
3.0 

16:18 
-0.1 

22:04 
2.9 

S 

18 

4:38 
0.0 

10:26 
2.8 

16:41 
0.2 

22:86 
8.0 

;m 

19 

3:88 
—0.1 

9:25 
3.1 

16:04 
-0.2 

21:56 
2.8 

A 

E 

Th 

19 

4:32 
0.0 

10:20 
2.9 

16:48 
0.0 

22:40 
3.0 

s 

19 

5:16 
0.0 

2.7 

17:12 
0.8 

23:15 
8.0 

Tu 

20 

4:18 
0.0 

10K)6 
8.0 

16:45 
-0.1 

22:37 
2.8 

F 

20 

6:12 
0.1 

10:58 
2.8 

17:23 
0.1 

28:17 
3.0 

M 

f 

20 

5:56 
0.1 

11:40 
2.6 

17:48 
0.4 

23:58 
2.9 

1 

21 

6:08 
0.1 

10:50 
2.9 

17:25 
-0.1 

23:17 

2.8 

S 

21 

5:51 
0.1 

11:37 
2.7 

17:67 
0.2 

23:56 
2.9 

Tu 

21 

6:42 
0.1 

12:26 
2.6 

18:29 
0.6 

.    .    . 

Th 

22 

5:47 
0.1 

11:34 
2.8 

18:05 
0.0 

23:58 
2.8 

s 

22 

6:35 
0.1 

12:17 
2.6 

18:83 
0.3 

D 

W|22 

0:46 
2.9 

7:88 
0.2 

18:16 
2.4 

19:20 
0.5 

A 

E 

F 

23 

6:82 
0.2 

12:17 
2.7 

18:46 
0.2 

D 

M 

23 

0:87 
2.9 

7:20 
0.2 

13:00 
2.5 

19:13 
0.4 

s 

Th 

23 

1:40 
2.8 

8:86 
0.3 

14:15 
2.4 

20:27 
0.6 

' 

8 

24 

0:40 
2.9 

7:18 
0.3 

13K)0 
2.6 

19:26 
0.3 

Tu 

24 

1:28 
2.8 

8:13 
0.3 

13:50 
2.4 

20:00 
0.6 

F 

24 

2:41 
2.8 

9:40 
0.8 

16:20 
2.4 

21:41 
0.6 

D 

S 

25 

1:24 
2.8 

8:08 
0.3 

13:45 
2,5 

20K)7 
0.4 

W 

25 

2:15 
2.8 

9:10 
0.3 

14:45 
2.3 

20:58 
0.5 

S 

25 

3:47 
2.8 

10:40 
0.2 

16:25 
2.6 

22:58 
0.8 

i 

M 

26 

2:10 
2.8 

9:00 
0.3 

14:85 
2,4 

20:58 
0.5 

Th 

26 

8:12 
2.8 

10:12 
0.2 

15:50 
2.3 

22:a5 
0.5 

H 

26 

4:50 
2.9 

11:89 
0.1 

17:27 
2.7 

28:56 
0.1 

1 
i 

Tu 

27 

2:5H 
2.8 

9:53 
0.8 

15:28 
2.8 

21:46 
0.5 

s 

F 

27 

4:14 
2.9 

11:10 
0.1 

16:54 
2.4 

23:10 
0.4 

Mj27 

1 

6:51 
3.0 

12:81 
-0.1 

18:21 
2.9 

.    .    . 

W 

28 

8:50 
2.8 

10:48 
0.2 

16:25 
2.3 

22:40 
0.5 

S 

28 

5:13 
3.0 

12:08 
0.0 

17:52 
2.6 

Tu28 

0:61 
-0.1 

6:48 
8.1 

18:20 
—0.2 

19:14 
8.1 

|Th 

29 

4:43 
2.9 

11:40 
0.1 

17:22 
2.4 

23:36 
0.4 

s 

29 

0:12 
0.2 

6:12 
3.1 

12:59 
-0.1 

18:47 
2,7 

9   Wi29 

E 

1:44 
-0.8 

7:40 
8.8 

-0.8 

20K>1 
3.3 

8;F 

30 

5:88 
8.0 

12:33 
0.0 

18:18 
2.6 

M 

30 

1:10 
0.0 

7:08 
3.2 

13:48 
-0.2 

19:39 
2.9 

Th,30 

2:84 
-0.4 

8:80 
8.8 

14:64 
-0.4 

20:48 
8.4 

!    i  ® 

31 

0:30 
0.8 

6:88 
8.1 

13:23 
-0.2 

19:12 
2  6 

O  Tu 

1 

31 

2:02 
—0.2 

8:00 
3.3 

14:87 
—0.4 

20:27 
8.1 

The  tid 
a  comparia 
from  Mean 
is  1.4  feet 
unless  a  mi 

The  tin 

(a.m.),all 

#,  ne^ 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heiffhta  will  indicate  whe 
I  Low  Water,  which  is  the  datum  of  sound] 
below  mean  sea  level.    To  find  the  depth 
inus  (- )  sign  is  before  the  height,  in  which 
le  used  ia  Eastern  Standard,  75th  meridiar 
greater  are  in  the  afternoon  (^.  m. )  and  whe 
w  moon;  J,  1st  quar.;  O.  ^"11  moon;  C,  3d 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
of  water,  add  the  tabular  height  to  the  s 
case  subtract  it. 

I  W.;  Ob  is  midnight,  12«>  is  noon;  all  hours  1 
Q  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  wtiich 
oundings  given  on  the  chart, 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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fi 


0€TOBBR, 

NOVEMBER. 

"J 

DECEMBER. 

ill 

Dayof- 

Time  and  Heiiflitpf  High  And 
Djw  Water. 

Pi 

DAfoi^ 

Time  and  Height  of  High  find 

•X 

Day  of- 

j 

Time  and  Height  of  Hi^h  and 
Low  Water. 

W. 

Mo. 

w. 

Mo. 

W.  Mo, 

F 

1 

3:25 
-0.5 

9:20 
3.2 

15:40 
-0.4 

8.4 

M 

1 

4:45 
-0.4 

10^9 
2.9 

16:55 
-0,1 

22:56 
3,3 

wl  1 

6:16 
-0.3 

11:11 
2.8 

17:31 
0.0 

23:27 
.S.O 

S 

2 

■1:14 
-0.5 

10:09 
3.1 

lfi:'28 
-0.3 

22:26 
3.4 

S 

Tu 

2 

5:37 
--0.3 

11:31 

a.  a 

17:51 
0.O 

23:S0 
3.1 

Th    2 

6:10 
-0.1 

12:03 
2.7 

18:30 
0.1 

§ 

3 

10:&S 
3.0 

I7:lfi 
-0.2 

23:18 
3.3 

W 

a 

6:33 
-0.1 

12:20 
2.7 

18:50 
0.1 

'    ^    ■ 

F     3 

0:20 
2.9 

7.-01 
0.0 

12:56 
2.7 

19:29  1 
0.2} 

^I 

4 

5:.VJ 

IhW 
2.8 

18:10 
0.0 

^ 

Til 

4 

0:18 
2.9 

7:30 
0.0 

13:24 
2.6 

19:.M 
0.2 

■1 

S 

4 

1:15 
2.7 

7:65 
0.1 

13:49 
2,7 

20:26 
0.2 

N 

T« 

5 

0:12 
3,1 

^:55 
^0.1 

12;4fi 
2.7 

19:10 
0.1 

F 

5 

1:47 
2.7 

8:30 
0.1 

14:22 
2.6 

20:  ?W 
0.2 

s 

5 

2:11 
2.6 

8:49 
0.2 

14:41 
2.7 

21:25 
0.3  1 

c 

W 

6 

1:11 
%9 

7:S6 
0.1 

13:46 
2.5 

20:14 
0.2 

S 

6 

2:48 
2,6 

9:30 
0.2 

15:20 
2.6 

22:00 
0.2 

i: 

M 

6 

3:08 
2.5 

9:39 
0.2 

15:81 
2.7 

22:i9  ' 
0.2 

Th 

7 

2:12 

9:01 
0.2 

14:51 
2.5 

21:21 
0.2 

S'    7 

t 

3:47 
2.6 

10:24 
0.2 

16:13 
2.  Ii 

22:rir> 
0.1 

A 

Tu 

7 

4K)2 
2.5 

10:29 
0.2 

16:19 
2.7 

28.-08  ; 

0.2  i 

F 

8 

a:16 
2/7 

10:05 
0.2 

15:S-'i 
2.5 

22:".i4 
0.2 

M 

8 

4:45 
2.6 

11:18 

0.1 

17:03 
2.7 

23:4& 
0,1 

W 

8 

4:54 
2.4 

11:11 
0.8 

17:01 
2.8 

28:51  ! 
0.1 

S 

9 

4:19 
2.7 

11:01 
0.2 

16:61 
2.5 

23:21 
0.1 

A 
K 

Tu 

9 

5:86 

2.t; 

11:58 
0.1 

17:46 
2.8 

Th 

9 

5:40 
2.4 

11:65 
0.3 

17:42 
2.9 

s 

10 

2.7 

0.1 

17:41 
2.6 

W 

10 

0:29 
0.0 

6:21 
2.6 

12^19 
0.1 

18:25 
2.S 

F 

10 

0:33 
0.0 

6:23 
2.6 

12:35 
0.3 

18:24 
2.9 

M 

11 

0:1S 
0.0 

fi:0fi 
2.7 

12:38 
0.1 

1S:25 
2.7 

Th  11 

1:10 
0.0 

2,6 

I3:l& 
0.1 

19:01 
2.W 

S 

11 

1:14 
-0.1 

7:03 
2.6 

13:12 
0.3 

19:05 
S.O 

Tu 

12 

1:00 

o.o 

0;5S 
2.7 

13:19 
0.0 

19r04 
2.3 

• 

F    12 

1:46 
-0,1 

7:39 
2.6 

13:50 
0.2 

19:3W 
3,0 

• 

H 

12 

1:55 
-0.1 

7:45 
2.6 

13:51 
0.3 

19:48 
S.  1 

E 
A 

W 

13 

1:41 
-0.1 

7:32 
2.S 

13:55 
0.0 

19:40 
2.9 

S    13 

2!24 
—0,2 

8:13 
2,7 

14:24 
0,2 

20:15 
3.1 

M 

13 

2:37 
-0.2 

8:25 
2.6 

14:29 
0.3 

20:30 
3.2 

• 

Th 

14 

2:ia. 
-0.1 

.S:13 
2,g 

I4;2ft 
0.0 

20:12 
3.0 

8    14 

^ 

3:01 
—0.2 

8:4» 
2.7 

14:55 

0.3 

20:W 
S.I 

H 

Tu 

14 

3:20 
—0.2 

9:07 
2.6 

16:10 
0.3 

21:14  1 
3.  1   i 

F 

15 

2:54 

S:45 
2.  a 

16:00 
0.1 

20:49 
3.0 

M 

15 

3:41 
^-0.2 

9:28 
2.7 

15:31 
0.3 

21 :3.^ 
3,1 

W 

15 

4:04 
—0.2 

9:61 
2.7 

15:56 
0.3 

22:00 
3.1 

S 

16 

3:30 
—0.1 

9:19 

15:S0 
0.2 

21:24 
3.1 

« 

Til 

16 

4:21 
-0.1 

10:09 
2.7 

16:10 
0.4 

22:1  H 
3.1 

Th 

16 

4:50 
—0.2 

10:38 
2.7 

16:46 
0.3 

22:50  , 
S.O 

§ 

17 

1:07 
-0.1 

9:51 
2.7 

16:00 
0.3 

22:02 

W 

17 

6^ 
-0,1 

10:53 
2.6 

16:f>5 
0.4 

23:05 
3.0 

F 

17 

6:37 
-0.1 

11:28 
2.8 

17:41 
0.3 

23:41 
2.9 

M 

18 

-0.1 

10:31 

2.7 

lfl:aJS 
0.3 

22:41 
3,0 

Th  18 

I 

a:M 
0,0 

11:43 
2.6 

17:48 
0  4 

23:58 
2.9 

S 

18 

6:26 
0.0 

12:20 
2.8 

18:43 
0.3 

:  :  :  j 

Tu!t9 

1 

5:29 
0.0 

11:14 
2.6 

17:15 
0.4 

28:27 
3*0 

f!i9 

6:48 
0.1 

12:38 
2.6 

18:&1 
0.4 

s 

19 

0:37 
2.8 

7:15 
0.1 

13:16 
2.8 

19:49  1 
0.3 

H 

WjSO 

6:16 
0.1 

12:01 
'2.6 

18^02 
0.5 

.     ,     . 

3^ 

S    20 

0;M 

2.8 

7:41 
0.2 

13:35 
2.7 

20:01 
0  4 

i: 

M 

20 

1:36 
2.7 

8:11 
0.1 

14:11 
2.9 

20:52 
0.2 

■Till  21 

1       1 

0:1« 
2.9 

7;  10 
0.2 

12:M 
2.5 

19:01 
0.5 

S'21 

1:&6 
2,7 

8:40 
0,2 

14:35 
2,7 

21:11 
0,3 

Tu 

21 

2:39 
2.7 

9:09 
0.1 

15:10 
3.0 

21:56  ' 
0.1   1 

D 

F    22 

1:14 
2.8 

8:09 
0.2 

13:&4 
2.5 

20:!  1 
0.5 

M'22 

3:00 
2.7 

9:39 
0.2 

15.30 
2.8 

22:1W 
0.2 

W 

22 

3:41 
2.6 

10:06 
0.1 

16:09 
S.O 

22:57 

ao 

S 

23 

2;19 
2,7 

9:10 
0.2 

14:57 
2.0 

21t2S 
0,4 

E 

Tu 

23 

2.7 

10:36 
0.1 

16:34 
3.0 

23:1c: 
0.0 

^' 

Th 

23 

4:45 
2.6 

11:01 
0.1 

17:06 
3.1 

23:55 
-0.1 

§ 

24 

3:^2 
2.7 

lOtll 
0.2 

le.Dl 
2.7 

22^37 
0.2 

W 

24 

5:08 
2.7 

11:30 
0,0 

17r29 
XI 

F 

24 

6:44 
2.6 

11:68 
0.0 

18:01 
8.2 

:  :  : 

M 

25 

4:29 

2,S 

11:09 
0,1 

17?0O 
2.9 

28:36 
0,0 

f 

Th26 

0:12 
—0.2 

6:06 

2.8 

12:21 
-0.1 

18:21 
3.3 

S 

25 

0:60 
—0.2 

6:40 
2.7 

12:61 
—0.1 

18:55 
8.3 

Ta 

26 

5:30 
2.9 

1^:01 
—0.1 

17:5.5 
S.O 

.     .     . 

F    2fl 

^4).  4 

7:00 
2.9 

13:12 
-0.2 

19:13 
3.4 

O 

H 

26 

1:41 
—0.8 

7:34 
2.7 

13:44 
—0.2 

19:47 
S.3 

W 

27 

0:32 
—0.2 

3.0 

12:51 
—0.2 

18:45 
3.2 

0 

S  :  27 

—OA 

7:51 
2.9 

14:0'2 
—0.2 

20:04 
3,4 

X 

M 

27 

2:31 
-0.4 

8:25 
2.8 

14:36 
-0.2 

20:37 
8.3 

O 

Th 

28 

lt2fi 

7:20 
3.1 

13:35 

-o.» 

19:36 
3.4 

S    2S 

2:48 
-0.5 

8:41 
2.B 

14:?^3 

20:  M 
3.4 

Tu 

28 

3:19 
—0.4 

9:15 
2.8 

15:-29 
—0.1 

21:27 
3.2 

F 

29 

2:15 
--D.5 

8:10 
3.1 

14.26 
-0.3 

20:30 
3.5 

N 

m'29 

3:36 
-0.B 

9:31 
2.9 

15:43 
-0.2 

21:44 
3.3 

W 

29 

4K)7 
—0.3 

10:01 

2.8 

16:20 
-0.1 

22:15 
3.1 

B  |30 

3:05 

9:00 
3.1 

15:14 
—0.3 

21:14 
3.5 

Tu  30 

4.-26 
-0.4 

10:21 
2.9 

16:36 

22:35 
3,2 

Th 

30 

4:65 
—0.3 

10:49 
2.8 

17:10 
0.0 

23K)2 
SO 

slai 

1 

3:.54 

9:50 
3.0 

ir>:02 
—0.2 

2-2:01 
3.4 

F 

31 

5:41 
—0.2 

11:35 

2.8 

18:01 
0.1 

28:51 
2.9 

The  tU 
n  comlifl^i^ 
from  Kit^ui 

aminua(- 

lea  nre  planed  in  the  oprlerol  oocurrenci:",  w 
on  itf  cfiri?MM?utl>  c  hclj^hl^  will  iiidicatf  iv}k 
1  U>w  WutiT,  ivhioh  IS  the  dututu  af  m^nDi. 
>eIow  mfan  Pca  IpvoI.    Th  liTtd  the  dL'pth  uf 
- )  sdpi  Is  before  ihe  helghi.  Itj  wliliih  cose  j* 

Ith  their  timea  on  the  (Irat  line  >ind  heifirht«< 
Ther  i  t  in  hl^h  or  1<  ►w  wnUv.    The  helghtfi.  ii 
liiii:««ni  ihf  (Via^t  tind  ikiHielii  .Stjrvey  Cha 
HiiKT.  add  the  tabular  height  io  the  sound 
ubrrmau. 

:>n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
jts  for  this  region,  and  which 
ngs  given  on  tne  chart,  unlass 

Thetii 

Tie  used  is  ELa*tpm  Rtandnrd,  75ih  meridion 
greater  a r^  iu  the  afteriioon  [p.  m.)  and  wht 

W.jO*"  is  midnight,  12t  Js  tioon:  all  hours  1 
-n  dfmlniNhed  by  12  givt?  tLf  tlraea  tfternooi 

ess  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  8:47  p.  m. 

#.  ncH 

r  mfioii^  J},  1st  qnar.:  O^ 

full  moon;  T.  Sfl 

4tiar.;  E, 

motm  on  the  equator;  S,  S,  moon 

farthest  north  or  south  of  the  ' 

equator;  A 

,  l\  moon 

in  aposet;  ur  pwH^Ci, 

OLD  POINT  COMFOKT  (Fort  Monroe),  VIRGINIA,  1909. 
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JANUARY. 

FEBRUARY. 

MARCH. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

4:20 
2.7 

10:45 
0.2 

16:58 
2.2 

22:44 
0.0 

M 

1 

6:66 
2.7 

12:80 
0.8 

18«8 
2.1 

.    .    . 

N 

M 

1 

4:40 
2.5 

11:14 
0.4 

17:28 
2.1 

23.-00 
0.2 

S 

2 

6:12 
2,8 

11:42 
0.2 

17:60 
2.2 

28:86 
0.1 

N 

Tu 

2 

0:12 
0.0 

6:47 
2.7 

18:20 
0.2 

19:30 
2.2 

Tu 

2 

5:37 
2.5 

12:10 
0.8 

18:28 
2,1 

§ 

3 

6:12 
2.7 

12:40 
0.2 

18:62 
2.2 

W 

3 

1:06 
0.0 

7:35 
2.7 

0.2 

20:16 
2.2 

W 

3 

0:00 
0.2 

6:30 
2.6 

12:55 
0,3 

19:10 
2.2 

M 

4 

038 
-0.1 

7:02 
2.8 

13:33 
0.1 

19:43 
2.2 

Th 

4 

1:68 
0.0 

8:20 
2.7 

14:40 
0.1 

20:58 
2.2 

Th 

4 

0:62 
0.1 

7:18 
2.5 

13:86 
0.2 

19:52 
2.3 

Tu 

5 

1:23 
-0.1 

7:60 
2.8 

14:20 
0.1 

20:28 
2.2 

^ 

F 

6 

2:85 
0.1 

9:00 
2.6 

15:15 
0.1 

21:32 
2.3 

F 

5 

1:40 
0.1 

7:58 
2.5 

14:10 
0.1 

20:25 
2.3 

N 

o 

W 

6 

2:05 
-0.1 

8:35 
2.7 

15:00 
0.0 

21:12 
2.2 

8 

6 

8:12 
0.1 

9:35 
2.5. 

15:60 
0.0 

22:05 
2.3 

O 

8 

6 

2.-20 
0.1 

8:35 
2.6 

14:42 
0.0 

20:58 
2.4 

Th 

7 

2:50 
0.0 

9:20 
2,8 

16:40 
0.0 

21:58 
2.2 

S 

7 

3:66 
0.2 

10:10 
2.4 

16:28 
0.0 

22:38 
2.3 

A 

H 

7 

2:56 
0.1 

9:08 
2.4 

15:15 
0.0 

21:30 
2.4 

F 

8 

3:35 
0.1 

lOKX) 
2.6 

16:18 
0.0 

22:35 
2.2 

A 

M 

8 

4:82 
0.2 

10:44 
2.8 

16:58 
0.1 

23:12 
2.2 

M 

8 

3:30 
0.1 

9:40 
2.4 

16:46 
0.0 

22:00 
2.4 

S      9 

4:18 
0.2 

10:40 
2.5 

16:56 
0.1 

28:10 
2.2 

E 

Tu 

9 

6:10 
0.3 

11:18 
2.2 

17:30 
0.1 

23:60 
2.3 

E 

Tu 

9 

4:06 
0.1 

10:12 
2.3 

16:15 
0.1 

22:33 
2.4 

|[4    10 

5:00 
0.4 

11:20 
2.4 

17:88 
0.1 

28:52 
2.1 

W 

10 

6:60 
0.8 

11:65 
2.1 

18:07 
0.2 

W 

10 

4:40 
0.1 

10:45 
2.8 

16:48 
0.1 

28:08 
2.4 

1  A 

M   11 

5:42 
0.4 

11:55 
2.2 

18:12 
0.2 

.    .    . 

Th 

11 

0:80 
2.8 

6:84 
0.4 

12:86 
2.1 

18:46 
0.2 

Th 

11 

6:20 
0.2 

11:20 
2.2 

17:26 
0.2 

23:48 
2.4 

Tu'l2 

0:35 
2.1 

6:28 
0.5 

12:36 
2.1 

18:64 
0.2 

F 

12 

1:12 
2.8 

7:18 
0.4 

18:20 
2.0 

19:30 
0.3 

F 

12 

6:00 
0.2 

11:66 
2.1 

18K)2 
0.2 

.    .    . 

E 

W ,  13 

1:20 
,       2.2 

7:15 
0.5 

18:20 
2.0 

19:8.5 
0.3 

<L 

S 

13 

2K)6 
2.8 

8:20 
0.4 

14:16 
1.9 

20:20 
0.3 

8 

13 

0:34 
2.4 

6:50 
0.2 

12:40 
2.0 

18:50 
0.8 

,(C  Th 

1     1 

14 

2:08 
2.2 

8:08 
0.6 

14:10 
1.9 

20:20 
0.3 

s 

14 

8:03 
2.4 

9:20 
0.4 

15:18 
1.9 

21:20 
0.3 

d 

S 

14 

1:28 
2.4 

7:46 
0.3 

13:85 
1.9 

19:45 
0.3 

1     'f 

15 

2:55 
2.2 

9:08 
0.6 

15K>4 
1.9 

21:10 
0.3 

M 

16 

4:03 
2.4 

10:20 
0.3 

16:26 
1.9 

22:20 
0.2 

M 

15 

2:28 
2.4 

8:48 
0.3 

14:42 
L9 

20:60 
0.3 

s 

16 

3:48 
2.8 

10:00 
0.4 

16:04 
1.9 

22:00 
0.2 

s 

Tu 

16 

6K)2 
2.6 

11.22 
0.2 

17:80 
2,0 

23:26 
0.0 

s  Tu 

16 

3:83 
2.4 

9:55 
0.3 

16:67 
2.0 

22.-00 
0.2 

S    17 

1 

4:40 
2.5 

10:58 
0.3 

17:02 
2.0 

22:68 
0.2 

W 

17 

6:00 
2.8 

12:20 
0.0 

18:30 
2.2 

W 

17 

4:38 
2.5 

11:00 
0.2 

17:08 
2.1 

23:05 
0.1 

,  M !  18 

5:30 
2.7 

11:50 
0.1 

17:58 
2.1 

28:45 
0.1 

Th 

18 

0:22 
-0.1 

6:65 
3.0 

13:12 
-0.1 

19:25 
2.4 

Th 

18 

6:40 
2.7 

11:55 
0.0 

18:10 
2.8 

.    .    . 

Tu|l9 

6:25 
2,9 

12:45 
0.0 

18:60 
2.2 

F 

19 

1:20 
-0.8 

7:45 
3.0 

14K)5 
-0.8 

20:15 
2.6 

F 

19 

0:10 
-0.2 

6:36 
2.8 

12:50 
-0.2 

19K)0 
2.6 

'  s    W  i  20 

0:40 
-0.1 

7:16 
3.0 

13:36 
-0.2 

19:42 
2.3 

f 

S 

20 

2:12 
-0.4 

8:38 
3.0 

14:60 
-0.4 

21:03 

2.8 

'  S 

20 

1:06 
-0.8 

7:28 
2.9 

13:38 
-0.3 

19:50 
2.8 

• 

Th  21 

1:82 
-0.2 

8:06 
8.1 

14:25 
-0.3 

20:33 
2.4 

s 

21 

3:05 
-0.5 

9:22 
3.0 

16:38 
-0.4 

21:.W 
2.9 

p:  S 

21 

2:00 
-0.5 

8:20 
3.0 

14:26 
-0.5 

20:38 
8.0 

F 

22 

2:25 
-0.8 

8:86 
3.1 

15:12 
-0.4 

21:23 
2.6 

E 

M 

22 

4:00 
-0.5 

10:12 
3.0 

16:25 
-0.4 

22:40 
2.9 

E    M 

22 

2:50 
-0.6 

9:05 
3.0 

15:10 
-0.5 

21:27 
8.1 

1  P 

S 

23 

8:18 
-0.4 

9:45 
3.1 

16:00 
-0.4 

22:10 
2.6 

Tu  23 

1 

4:62 
-0.4 

11:05 

2.8 

17:10 
-0.8 

28:32 
2.9 

Tu 

23 

8:40 
-0.6 

9:56 
2.9 

16:65 
-0.4 

22:15 
8.1 

s 

24 

4:12 
-0.3 

10:35 
3.0 

16:60 
-0.4 

23  KX) 
2.7 

W 

24 

5:46 
-0.8 

12:00 
2.6 

18:00 
-0.3 

.    .     . 

W 

24 

4:30 
—0.6 

10:45 
2.7 

16:42 
-0.8 

28:08 
3.0 

M   25 

5:08 
-0.8 

11:22 
2.8 

i^l 

23:66 
2.7 

Th 

25 

0:27 
2.8 

6:42 
-0.1 

12:66 
2.4 

18:55 
-0.1 

Th 

25 

5:25 
-0.8 

11:36 
2.6 

17:32 
-0.2 

E 

Tu  26 

6:05 
-0.2 

12:20 
2.6 

18:30 
-0.2 

D 

F 

26 

1:26 
2.7 

7:46 
0.1 

14:00 
2.2 

19:60 
0.0 

F 

26 

2.9 

6:20 
-0.1 

12:34 
2.3 

18:26 
-0.1 

j 

W 

27 

0:55 
2.7 

7:05 
-0.1 

13:18 
2.4 

19:23 
-0.1 

8 

27 

2.28 
2.6 

8:54 
0.3 

16:10 
2.0 

20:52 
0.1 

8 

27 

1:00 
2.7 

7:20 
0.1 

13:36 
2.1 

19:25 
0.0 

h> 

Th 

28 

1:53 
2.6 

8:10 
0.1 

14:24 
2.2 

20:20 
0.0 

S 

28 

8:32 
2.6 

10:06 
0.4 

16:20 
2.0 

21:55 
0.2 

S    » 

28 

2K)0 
2.5 

8:25 
0.3 

14:45 
2.0 

20:28 
0.2 

F   29 

2:56 
2.6 

9:18 
0.2 

16:33 
2.1 

21:18 
0.0 

jM 

29 

3:10 
2.4 

9:85 
0.4 

15:55 
2.0 

21:38 
0.3 

S    30 

8:57 
2.7 

10:38 
0.3 

16:40 

2.g 

22:18 
0.1 

Tu 

30 

4:15 
2.8 

10:40 
0.4 

17:00 
2.0 

22:45 
0.3 

H 

31 

5:00 
2.7 

11:35 
0.3 

17:43 
2.1 

23:15 
0.1 

W 

31 

5:15 
2.8 

11:85 
0.8 

17:66 
2.1 

23:45 
0.8 

coned 
,  and 
chart, 

enoon 

p.m. 

of  the 

a 
fr 
w 

UI 

(a 

T 

com 
>m  1 
bich 
ileas 
Th 
,m.] 

•. 
uatc 

heti 
parifl 
tfeai 
ifll 
am 
etii 
,all 
ne¥i 
)r;  A 

desare  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  soun 
3  feet  below  mean  rca  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Eastern  Standard.  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  ^,  Ist  quar.;  Q.  full  moon;  C,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

ith  their  times  on  the  first  line 
ther  it  is  high  or  low  water.    Th 
dings  on  the  Coast  and  Geod 
epth  of  water,  add  the  tabular  h 

case  subtract  It. 

W.:  0««  is  midnight,  12»«  is  noon 
n  diminished  by  i2  give  the  time 
LUtfr.;  £,  moon  on  the  equator; 

Eind 
eh 
eti< 
eig 

;al 
sai 

N, 

heights 
eights,  in 
3  Survey 
ht  to  the 

hours  le 
ternoon 

S,  moon 

Dn  the  second  line  of  eac 
feet  and  tenths,  are  reo 
Charts  for   this   region 
soundings  given  on  the 

;sH  than  12  are  in  the  for 

farthest  north  or  south 
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,    t 


APRIL. 

MAY, 

of- 

JXT 
Tlmean( 

NE. 

i 

i 

Day  Of-- 

Time  and  H^ht  of  High  ftnd 
LowWater. 

S 

D«yof— 

Time  &tid  HeUht  [>f  Kf^h  And 
LowWater. 

1^^ 

1  Height  of  Hifi 
Low  Water. 

ih.  fltnd 

wJmo. 

1 

W. 

Mo. 

S 

w.Imo. 

Th 

1 

6i0a 
2.  a 

12:20 
0.2 

1S:40 
2.2 

'    *    'l 

S 

1 

0:06 
0.3 

aS2 
2.2 

12:16 
0,2 

lt*;38 
2.3 

Tu 

1 

0:45 
0.2 

6-.55 
2.1 

12:40 
0.1 

1»:10 
2.6  1 

F 

2 

0:35 
0,2 

fi:62 
2.3 

13KK> 
0,2 

19:12 
2.3 

K 

S 

2 

0:45 
0.2 

7.il0 
2,2 

12:60 
0.1 

19:10 
2.5 

W 

2 

ld» 
0.1 

7:85 
2.2 

18:20 
0.1 

19:45 
2.8 

A 

8 

3 

1:1* 
0.2 

7:30 
2.  a 

13  :M 
0.1 

19:50 
2.4 

M 

3 

l!20 
0.1 

7:3-5 
2.2 

13:22 
0,1 

19:40 
2.6 

0  Th 

3 

2:05 
-0.1 

8:10 
2.2 

13:55 
0.0 

20=25 
2.8 

s 

4 

l:W 
0.1 

8t06 
2.4 

14:05 
0.1 

20:22 
2.4 

Tu 

4 

1:55 
0.0 

8:08 
2.3 

13:&5 
0.1 

20:18 
2.7 

V 

4 

2:45 

—0.1 

8:80 
2.2 

14^6 
0.0 

21:10 
2.9 

o 

M 

5 

2;2& 
0.1 

R;40 
2.4 

14!3& 
0.1 

20tfi2 
2.& 

0 

W 

5 

2:32 

o.o 

8:40 
2.3 

14:23 
0.0 

20:63 
2.7 

s    S 

5 

3:28 
-0.2 

9:30 
2.2 

15:17 
0.0 

21:35 
2.9 

Tu 

6 

3:00 
0.0 

9:10 
2.3 

IfilOS 
0.0 

21:25 
2.5 

Th 

6 

3:10 
-0.1 

ihl5 
2.2 

15HJ0 
0.1 

21:30 
2.7 

* 

6 

4:16 
-0.2 

10:10 
2.2 

16:05 
0.1 

22:40  ' 
2.« 

W 

7 

!i:35 
0.0 

&:42 
2.U 

l!i:3& 
0.1 

■^2:00 
2.6 

F 

7 

3:4H 
-0.1 

t:45 
2.2 

I5:»g 
0.1 

22:10 
2.7 

1 

7 

5:00 
-0.1 

11:00 
2.2 

17:00 
0.1 

23230 
2.7 

Th'   8 

\ 

4:12 
0.0 

10:1S 
2.2 

16:10 
0.1 

22:35 
2.6 

S 

8 

4:30 

10:25 
2.2 

ia:i?* 

0,2 

22  r.^ 
2,7 

Tu     8 

6:50 
—0.1 

11:45 
2.2 

17:55 
0.2 

.      .     . 

^ 

9 

0.0 

10:50 
t/2 

IS:45 
0.2 

23:12 
2.5 

a 

8 

9 

5:1J5 
0.0 

11:10 
2,1 

17.^ 
0.2 

23:45 
2,0 

\V 

9 

0:25 
2.6 

6:45 
0.0 

12:48 
2.2 

19100 
0.2 

9 

ID 

BJ5 
0.1 

11:28 
2.1 

17:28 

o.a 

■    -    ■ 

M 

10 

6:08 
0.0 

ia:05 
2.0 

18:05 
0.3 

X  Th 

10 

1:25 
2.4 

7:40 
0.0 

14K)0 
2.3 

20:10 
0-2 

§    11 

1 

Oia'i 

2.S 

ti:2,^ 
0.1 

12:15 
2.0 

1B:20 
0.3 

Tu 

11 

0:40 
2.5 

7:06 
0.1 

13:0» 
2,0 

19:10 
0,3 

F 

11 

2-.85 
2.3 

8:40 
0.1 

16K)5 
2.4 

21:20  . 

0.1 

s 

m!i2 

1:00 
2.4 

7:20 
0.2 

13:15 
1.9 

leilM) 
0.4 

1 

W 

12 

1:42 
2.4 

8:05 
0.2 

14:18 
2.1 

20:20 
0.3 

?■  « 

12 

3:35 
2.3 

9:40 
0.0 

16:05 
2.6 

•22:25 
0.1 

c 

Tu!l3 

2.4 

0.3 

14:25 
2.0 

20:30 
0.4 

Th 

13 

2:4S 
2.3 

9H)5 
0.2 

15:26 
2.2 

21:36 
0,2 

H 

13 

4:40 
2.2 

10:86 
0.0 

17:06 
2.8 

23:2.^  ' 
0-0 

W  14 

3:10 
2.4 

9:30 
Ol2 

15340 
2.1 

21;40 
0.2 

: 

F 

14 

3:66 
2.3 

10:10 
O.l 

16:28 
2.4 

2-2:40 
0.0 

1 

14 

5:40 
2.3 

11:30 
—0.1 

18:00 
2.9 

Th  15 

1 

4:11* 

2,4 

10:30 
0.1 

1U:45 
2.2 

'J2rfi5 
0.1 

S 

15 

5fl0 
2,4 

11:02 
0,0 

1735 
2,6 

23:40 
-<J,1 

Tu  15 

0:25 
0.0 

6:35 
2.3 

12:20 
-0.2 

18:50 
3-0 

f'i6 

fi:20 
2,5 

11:30 
0.0 

17;4^ 
2.5 

23:56 
-0.1 

§ 

16 

5:55 
2.6 

11:55 

18:18 
'2,9 

|W|16 

1:15 
-0.1 

7:25 
2.3 

13:10 
-0.2 

19:40  ' 
3.  I 

8    17 

2.7 

lfl:3& 
-0.1 

13:38 
2.7 

"    *    * 

yi 

17 

OtS,-! 
— 0i3 

2.5 

12:44 
-0.2 

19;  10 
3.1 

•  TblT 

2:10 
-0.2 

8:15 
2.3 

14.-00 
-0.2 

20:30 
S.  1    ; 

n  18 

D:fiO 

^-o.a 

7:10 

13:10 
-0.3 

1»:2S 
B.O 

Tu 

1 

IS 

1:28 
-0.3 

7:42 
2.5 

13:30 
^,3 

20:00 
3,2 

>^  1  F    18 

2:65 
—0.1 

9:06 
2.8 

14:45 
-0.2 

21:L5 
3.0 

• 

WW 

1:45 
-0.& 

7:5» 
2.  ft 

13:55 
-0.4 

20:18 
8,1 

•  'w 

19 

2:18 
-0.4 

a:SO 
2.5 

1418 
-0.3 

20:4.5 
3.2 

S    19 

3:40 
—0.1 

9:60 
2.8 

15:85 
-0.1 

22.-05 
2.9 

Tu  20 

2:W 

S:45 
2.^ 

U:12 
-0.4 

21:05 
3.2 

Th 

20 

3K» 
-0.3 

9:18 
2.5 

15H)5 
-0.3 

21:3.5 

a.i 

n  20 

4:25 
-0.1 

10:40 
2.3 

16.-25 
0.1 

22:50  , 
2.7  i 

W 

21 

3r22 

9;3S 
2.7 

15:28 
-0.4 

21:55 

a.  2 

F 

21 

3:65 
-Oti 

lOKia 
2,4 

15:52 
-0,2 

'2*2:23 
3.0 

M    21 

5:10 
0.0 

11:25 
2.2 

17:16 
0.2 

23:40 
2-5 

Th 

22 

4:10 
—a.  4 

10;2.^ 
2.5 

—0.3 

22:45 
3.1 

N 

S  )22 

4:45 
—0.1 

10:,58 
2.  a 

16:42 
0.0 

23:15 
2.8  1 

ITti  22 

5:56 
0.1 

12:10 
2.2 

18KJ6 
0.4 

.     .      . 

F 

23 

5:02 
-Or* 

11:18 
2.4 

17:05 
—0.] 

23:37 
2.9 

S    23 

e:32 
0.0 

ll:.-^ 
2.2 

17:35 
0.2 

■W  23 

0:25 
2.3 

6:40 
0.2 

18:06 
2,1 

19:00  1 
0.4 

S 

24 

&:6& 
0,0 

12:10 
2.2 

18:00 
0.1 

.    .     . 

M 

24 

0:0& 
2.B 

6.2r) 
0.1 

12:42 
2.1 

18:32  ; 

o.» 

iTh 

24 

1:16 
2.1 

7:26 
0.2 

14K» 
2,1 

19:.'v5  1 
0.5 

X 

B 

25 

0:3S 
2.  a 

6:62 
0.1 

13:10 
'2.1 

19:00 
0.2 

Tu 

25 

1:00 
2.3 

7:15 
0.2 

13:40 
2.1 

1935' 
0.5  1 

ii"^ 

25 

2.-00 
2.0 

8:16 
0.3 

14:50 
2.2 

20:50 
0.6  1 

M 

36 

2,4 

7:52 
0,3 

14:12 
2.0 

20iM 
0.4 

U 

W 

26 

1:55 
2.1 

8:10 
0.3 

14:42 

2.1 

20:40 
0.5 

Ik|  8 

26 

3.-00 
1.9 

9:00 
0.3 

15:35 
2.2 

21:45 

0.6  1 

D 

Tu 

27 

2:35 
2,S 

0.4 

2.0 

21:16 
0,5 

'Th 

27 

2:55 
2.1 

9:05 
0,3 

15:33 
2.1 

21:40 
0.5 

:  ^ 

27 

8:60 
1.9 

9:50 
0.8 

16:20 
2.8 

22:.^ 

0.5 

W 

2S 

8:40 
2.2 

S:56 
0.4 

16^20 
2.1 

22:20 
0.6 

A 

F 

128 

3k50 
2.0 

5:56 
0.3 

10:28 
2,2 

'22:3ti 
0.5 

|M 

28 

4:40 
1.9 

10:30 
0.3 

17:05 
2.4 

23:20  1 
0.4 

Th 

29 

4:40 
2.1 

10-^ 
0,3 

17:1ft 
2,2 

23:12 
0,4 

E 

a 

29 

4:46 
2.0 

10:42 
0.3 

17:15 
2.3 

23:2.=> 
0.4 

Tu|29 

1 

5.80 
1.9 

11:15 
0.2 

17:60 
2.6 

.     .      .  1 

A 

Fi30 

3.1 

11^ 
0.3 

1B:00 
2.3 

:  :  : 

\» 

30 

fi:32 
2.0 

11:25 
0.2 

17:S5 
2.4 

,W  30 

0:10 
0.1 

6:16 
2.0 

12:00 
0.1 

18:30  1 
2.7 

M 

31 

0:06       6:18      12:05 
0.3        2.1         0.2 

th  their  timeji  on  the  flm 
h(?r  it  Is  high  or  low  wal 
iL^^n  nil  the  Uoa.st  and  Hi 
\\iit<jT,  ndd  the  Uibultir  ii 
Libiruct  it 

V,:0MHiii!dnlfjhLl2*'is 
D  diminished  by  12^1^0  1 
[OAf.;  £»  moon  on  theei 

li*:30 
2.5 

i 

n  the  sew 
feet  and 
rts  for  thi 
Qgs  given 

than  12 
;  for  insta 
farthest  1 

1  day; 
^one<l 
ff^hich 
unless 

enoon 
rp.m.  1 
3f  the 

1 

Hi 

(A 

en 

Th 

i,af 

Til 
imu 

et- 1  h 

new 
)r;  A 

>n  oJ  cr>iiKe<^uriT€hotetlta  will  It 
Ijovt  Wfttpr.  whk-h  iji  tht?  djitui 
0 1 1 9  w  m  ean  f^ea  level .    To  fin  d  t 
-)  Bisn  is  bcfure  thu  hdj^ht.  in  ii 
ut*  wte^  fM  Ea.'iti.^Tn  smndard.  7-'j:1 
groaUirurein  the  afWrtHKiU  (p,  i 
r  moon;  3)^  If^t  quar.;  G.  full  m 
,  l\  mtKm  In  apogt  u  or  perigee. 

HIT 

idle 

n  o 

hm 
n.) 

ence 
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f  M»l 
h  VM 
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Mffl 
vhH 

Llldi 
1  lil 
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ffodetlc 
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JITLY. 

AUGUST, 

^ 

aEPTEMBEK. 

1 

Day of— 

Time  and  Helarht  of  Btgh  and 
Low  Water. 

s 

Dafof- 

Tlmo  and  He[ght  of  High  and 
Low  Water. 

2:00       8:10     U:O0      20:30 
—0.2         2.8     —0.2         8.0 

S 

Dayol- 

TImeiiUd  Hdttit  of  H!g 
Low  Water. 

hand 

21:50 
3.0 

Wp 

Mo. 

w. 

Mo. 

W.  Mo. 

Th 

1 

0:fiO 
0.1 

7KK)      12:46 
2. 1        0. 1 

19:20 
2.8 

o 

S 

1 

P 

w 

1 

3:10 
-0.4 

9:25 
2.9 

15:35 
—0.5 

F 

2 

1:40 
-0.1 

7:46     18:30 
2.2        0.0 

20:06 
2.9 

M 

2 

2:50 
—0.3 

9:00 
2.5 

14:65 
-0.3 

21:20 
3.0 

E 

Th 

2 

3:58 
—0.5 

10:15 
3.0 

16:27 
-0.5 

22:40 
2.8 

? 

S 

3 

2:25 
-0.2 

8:30      14:20 
2.2     -0.1 

20:55 
8.0 

p 

Tu 

3 

8:30 
-0.3 

9:45 
2.6 

16:48 
—0.3 

22:10 
2.9 

F 

3 

4:45 
—0.4 

11:06 
3.0 

17:20 
-0.4 

23:80 
2.6 

s 

4 

8:10 
—0.2 

9:15     15K)5 
2.3     -0.1 

21:40 
8.0 

W 

4 

4:20 
-0.4 

10:35 
2.7 

16:40 
—0.3 

23:00 
2.8 

8 

4 

5:30 
-0.3 

11:55 
2.9 

18:15 
-0.2 

.    .    . 

M 

6 

8:56 
-0.2 

10:00      15:56 
2.8     -0.2 

22:30 
2.9 

E 

Th 

5 

5:10 
—0.3 

11:25 
2.6 

17:35 
—0.2 

23:50 
2.7 

S 

5 

0:26 
2.4 

6:25 
-0.1 

12:55 
2.8 

19:10 
0.0 

Tu 

6 

4:45 
-0.2 

10:50     16:50 
2.4     —0.1 

23:20 
2.8 

F 

6 

6:00 
—0.2 

12:20 
2.6 

18:83 
—0.1 

c 

M     6 

1:25 
2.2 

7:20 
0.0 

13:55 
2.7 

20:15 
0.2 

P 

W 

7 

5:90 
-0.2 

U:46     17:60 
2.4        0.0 

S 

7 

0:46 
2.5 

6:50 

-ai 

13:20 
2.6 

19:33 
0.0 

Tu 

7 

2:36 
2.1 

8:20 
0.1 

15:00 
2.6 

21:30 
0.3 

' 

Th 

8 

0:10 
2.6 

6:20      12:45 
—0.1         2.5 

18:50 
0.0 

(C 

s 

8 

1:45 
2.8 

7:46 
0.0 

14:20 
2.7 

20:40 
0.2 

N 

W 

8 

3:50 
2.0 

9:30 
0.2 

16:10 
2.6 

22:40 
0.4 

E 

F 

9 

1K» 
2.5 

7:20     13:45 
0.0         2.5 

19:55 
0.1 

M 

9 

2:56 
2.1 

8:46 
0.0 

16:80 
2.7 

21:50 
0.3 

Th 

9 

4:56 
2.1 

10:35 
0.2 

17:10 
26 

23:46 
0.3 

C 

8 

10 

2:05 
2.8 

8:15      14:45 
0.0         2.6 

21:00 
0.1 

Tu 

10 

4K)5 
2.0 

9:46 
0.1 

16:25 
2.7 

28:00 
0.3 

F 

10 

5:55 
2.2 

11:35 
0.1 

18:10 
2.5 

.    .    . 

H 

11 

3:15 
2.2 

9:10      16:45 
0.0        2.7 

22:10 
0.2 

W 

11 

5:10 
2.0 

10:45 
0.1 

17:25 
2.7 

S 

11 

0:82 
0.2 

6:50 
2.3 

12:40 
0.1 

18:50 
2.5 

M 

12 

4.-20 
2.1 

10:10      16:45 
0.0         2.8 

23:16 
0.2 

N 

Th 

12 

0:02 
0.3 

6K)8 
2.1 

11:50 
0.0 

18:20 
2.7 

s 

12 

1:10 
0.2 

7:25 
2.3 

13:80 
01 

19:40 
2.5 

Tu 

13 

5.-25 
2.1 

11:05      17:45 
-0. 1         2. 9 

F 

13 

0:55 
0.2 

7K)5 
2.2 

12:43 
0.0 

19:15 
2.7 

M 

13 

1:55 
0.1 

8:10 
2.4 

14:20 
0.0 

20:30 
2.6 

W 

14 

0:15 
0.1 

6:25     12:00 
2. 1     —0. 1 

18:40 
2.9 

S 

14 

1:40 
0.1 

7:46 
2.3 

13:35 
0.0 

20:00 
2.7 

• 

Tu 

14 

2:28 
0.0 

.8:45 
2.5 

14:45 
0.0 

21 HX) 
2.5 

Th 

15 

1:10 
0.1 

7:15     12:55 
2.2     -0.1 

19:30 
2.9 

• 

s 

15 

2:22 
0.1 

8:36 
2.3 

14:20 
0.0 

20:45 
2.7 

W 

15 

8K)0 
0.0 

9:20 
2.5 

15:20 
0.0 

21:35 
2.4 

N 

F 

16 

1:55 
0.0 

8:10      13:45 
2.2     —0.1 

20:16 
2.9 

M 

16 

3:00 
0.0 

9:15 
2.4 

15:05 
0.0 

21:28 
2.6 

E 
A 

Th 

16 

3:30 
0.0 

9:50 
2.5 

15:55 
0.1 

22:05 
2.3 

• 

S 

17 

2:40 
0.0 

8:56     14:35 
2.3     —0.1 

21:00 
2.9 

Tu 

17 

3:30 
0.0 

9:50 
2.4 

15:40 
0.1 

22:00 
2.5 

F 

17 

4:02 
0.1 

10:20 
2.4 

16:30 
0.1 

22:30 
2.2 

S 

18 

3.-20 
0.0 

9:40      15:20 
2.3         0.0 

21:45 
2.7 

W 

18 

4:10 
0.0 

10.-25 
2.4 

16:25 
0.1 

22:35 
2.4 

8 

18 

4:86 
0.1 

10:55 
2.4 

17:05 
0.2 

23:10 
2.1 

M 

19 

4:00 
0.0 

10:20      16:10 
2.3         0.1 

22:25 
2.6 

A 

E 

Th 

19 

4:42 
0.0 

11:00 
2.4 

17:00 
0.2 

23:10 
2.3 

S 

19 

6:05 
0.2 

11:30 
2.4 

17:45 
0.2 

23:40 
2.0 

Tu 

20 

4:40 
0.0 

11:00      16:50 
2.3        0.2 

23:08 
2.4 

F 

20 

6:16 
0.1 

11:40 
2.3 

17:40 
0.3 

23:45 
2.1 

M 

20 

6:45 
0.3 

12:15 
2.3 

18:30 
0.3 

.     .     . 

W 

21 

5:20 
0.0 

11:40      17:30 
2.2         0.3 

28:45 
2.3 

S 

21 

6:56 
0.2 

12:20 
2.3 

18:20 
0.4 

Tu'21 

0:20 
2.0 

6:25 
0.4 

13K)6 
2.3 

19:20 
0.3 

Th 

22 

6:00 
0.1 

12:20      18:17 
2. 2         0. 4 

s 

22 

0:20 
2.0 

6:30 
0.3 

13:05 
2.2 

19:0) 
0.4 

}) !  W  '  22 

1 

1:10 
L9 

7:20 
0.4 

14:00 
2.3 

20:20 
0.3 

A 

E 

F 

23 

0:80 
2.1 

6:40      13:08 
0.2         2.2 

19:05 
0.5 

D 

M 

23 

1:00 
1.9 

7:10 
0.3 

18:50 
2.2 

20:00 
0.4 

8   Th  23 

2:15 
1.8 

8:22 
0.4 

15:00 
2.3 

21:25 
0.3 

1 

S 

24 

1:10 
2.0 

7:20      13:43 
0.3         2.2 

19:53 
0.6 

Tu 

24 

1:50 
1.9 

8:00 
0.4 

14:40 
2.3 

20:55 
0.5 

pi  24 

3:80 
1.9 

9:30 
0.3 

16:10 
2.4 

22:30 
0.2 

^ 

» 

25 

1:55 
1.9 

8:05      14:40 
0.3        2.2 

20:45 
0.5 

W 

25 

2:50 
1.8 

8:55 
0.4 

15:40 
2.3 

21:55 
0.4 

8    25 

1 

4:30 
2.1 

10:40 
0.2 

17:10 
2.5 

23:30 
0.1 

M 

26 

2:45 
1.8 

8:50      15:35 
0.3         2.3 

21:40 
0.5 

Th 

26 

3:55 

L8 

9:55 
0.3 

16:40 
2.5 

22:45 
0.3 

S   26 

6:40 
2.3 

11:45 
0.0 

18:10 
2.6 

'     ,Tu 

27 

8:43 
1.8 

9:40      16:20 
0.3         2.4 

22:48 
0.4 

s 

F 

27 

5:06 
2.0 

10:48 
0.2 

17:35 
2.6 

23:53 
0.2 

JM   27 

0:25 
—0.1 

6:36 
2.5 

12:40 
-0.2 

19:00 
2.8 

W 

28 

4:40 
1.9 

10:33      17:12 
0.3         2.5 

23:30 
0.3 

8 

28 

6:05 
2.1 

11:48 
0.0 

18:30 
2.8 

Tu28 

1:10 
-0.8 

7:25 
2.8 

13:35 
-0.4 

19:66 
2.9 

Th 

29 

5:88 
1.9 

11:25      18:03 
0.2         2.7 

S 

29 

0:50 
—0.1 

7K)0 
2.3 

12:55 
—0.2 

19:20 
2.9 

9,W  29 

2:00 
-0.4 

8:15 
3.0 

14:25 
—0.6 

20:40 
2.9 

s 

F 

30 

0:25 
0.1 

6:30      12:20 
2. 1         0. 1 

18:55 
2.  a 

!mI30 

1:40 
-0.2 

7:50 
2.5 

18:50 
—0.3 

20:15 
3.0 

^|Th30 

2:45 
-^.4 

9K)0 
8.1 

15:10 
—0.6 

21:25 
2.9 

S 

31 

1:12 
0.0 

7:20      13:10 
2.2     —0.1 

19:40 
2.9 

0 1  Tu  31 

2:90 
—0.4 

8:40 
2.7 

14:42 
—0.5 

21:05 
3.0 

Thetid 
a  comparis 
from  Mcai 
is  1.3  feet  I 
a  minus  (- 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water,  which  is  the  datum  of  sound 
telow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  it 
ings  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound 
Libtract  it. 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

The  til 
(a.m.),all 

me  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

West;  Oh  is  midnight.  12»>  is  noon;  all  hours  1 
tt  diminished  by  12  give  the  times  after  noon 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

equator;  A 

r  moon;  ^,  Istquar.;  O.  'uH  moon;  C  3d  < 
,  P,  moon  in  apogee  or  perigee. 

juar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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OLD  POINT  COMPORT  (Fort  Monroe),  VIRGINIA,  1909. 


OCTOBEIt. 

NOVEMBER. 

DECEMBER.                          jl 

1 

I  bay  of- 

Time  and  Height  of  High  ^nd 
Low  Water. 

7^ 

llJajrof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

jw. 

Mo. 

W. 

Mo. 

F 

1 

-0.4 

9:45 
3.2 

161W 
-0.6 

22:10 
2.7 

M 

1 

4:40 
-0.2 

11:10 
3.0 

17:30 
-0.2 

28:45 
2.8 

W 

1 

6:16 
0.0 

11:46 
2.7 

18«) 
0.0 

8 

2 

-0.4 

10:85 
3,1 

16:40 
-0.4 

22:56 
2.6 

N 

Tti 

2 

6:15 
—0.1 

12:05 
2.8 

18:25 
0.0 

Th 

2 

0:20 
2.2 

6:10 
0.2 

12:40 
2.5 

18:57 
0.1 

S 

3 

fi:10 
-0.4 

11:2& 
3.0 

17:60 
-0.2 

:  :  : 

W 

3 

0:46 
2.2 

6:35 
0.1 

13:05 
2.6 

19:26 
0.2 

F 

3 

1:20 
2.2 

7:16 
0.3 

13:35 
2.3 

19:50 

0.2 

M 

4 

0:05 
2.4 

5:56 
-0,1 

12:30 
2,8 

18:50 
0.0 

c 

Th 

4 

1:4.5 
2.1 

7:40 
0.3 

14:10 
2.4 

20:80 
0.3 

c 

S 

4 

2:20 
2.2 

8:18 
0.4 

14:35 
2.2 

20:45 
0.2 

N 

Tu 

5 

1:05 
2-2 

6:55 
0.1 

13:30 
2.6 

10:50 
,    0.2 

F 

5 

2:.50 
2.1 

'8:60 
0.4 

15:1.5 
2.2 

21:30 
0.3 

s 

5 

3:20 
2.2 

9:22 
0.6 

16:35 
2.1 

21:35 
O.C 

c 

W 

6 

2tlO 

2.1 

8:00 
0.2 

34:3.5 
2.5 

21,00 
0.3 

S 

8 

3:6.'* 
2.2 

9:58 
0.4 

16:20 
2.2 

22:26 
0.3 

E 

M 

6 

4:10 
2.3 

10:20 
0.6 

16:35 
2.0 

•22:25 
0.3 

Th 

7 

S;25 
2.0 

0:10 
0.3 

15:46 
2.4 

22:10 
0.3 

S 

7 

4:50 
2.3 

10:58 
0.3 

17:15 
2.2 

28:15 
0.2 

A 

Tu 

7 

5:00 
2.4 

11:12 
0.6 

17:25 
2.0 

23K)7 
0.2, 

F 

8 

4:30 
2  A 

IO:20 
0.3 

16:60 
2.3 

23:10 

o.a 

M 

g 

5:40 
2.3 

11:52 
0.3 

18:05 
2.2 

23:56 
0.2 

W 

8 

6:40 
2.4 

11:56 
0.4 

18K)6 
.     2.0 

23:46 
0.2 

B 

9 

6:25 
2.2 

11:2-5 
0.3 

17:45 
2.3 

23:68 
0.2 

A 

E 

Tu 

9 

6:25 
2.4 

12:85 
0.2 

18:50 
2.2 

Th 

9 

6:20 
2.5 

12:35 
0.3 

18:45 
2.0 

§ 

10 

6:16 
2.8 

12:20 
0.2 

1B:S0 
2.3 

-    ^     ■ 

W 

10 

0:8,5 
0.1 

7:00 
2.5 

13:15 
0.2 

19:25 
2.2 

F 

10 

0:25 
0.2 

6:55 
2.6 

13:15 
0.2 

19:20 
2.1 

M 

11 

0:40 
0,2 

2,4 

13  :M 
0,1 

l»r20 
2.4 

Th 

11 

1:10 
0.1 

7:35 
2.6 

13:46 
0.1 

20K)0 
2.2 

S 

11 

1:00 
0.1 

7:35 
2.7 

13:52 
0.1 

20:00 
2.1 

Tu 

12 

1^20 
0-1 

7:35 
2.6 

13^45 
0.1 

^:00 
2.4 

m 

F 

12 

1:40 
0.1 

8:06 
2.6 

14:20 
0.1 

20:30 
2.2 

• 

§ 

12 

1:40 
0.1 

8:10 
2.8 

14:30 
0.0 

20:35 
2.1 

E 

A 

W 

13 

1:50 
0,1 

S:10 
2.5 

14:20 
0.1 

ao;ao 

2.3 

S  ,'  13 

2:12 
0.] 

8:40 
2.7 

14:55 
0.0 

21:02 
2.2 

M 

13 

2:20 
0.1 

8:60 
2.8 

16:10 
—0.1 

21:10 
2.1 

• 

Th 

14 

2:22 
0.1 

8:40 
2.5 

14:^2 
0.1 

21 :0ft 
2.3 

S  jl4 

2:45 
0.1 

9:15 
2.7 

15:35 
0.0 

21:32 
2.1 

8 

Tu 

14 

3:00 
0.1 

9:36 
2.8 

16:65 
-0.1 

22  K» 
2.1 

F 

15 

2:60 
0.1 

g:l2 

2,e 

16:25 
0.0 

21:3.5 
2.8 

M    15 

3:30 
0.1 

9:65 
2.7 

16:15 
0.0 

22:15 
2.1 

w 

15 

3:45 
0.1 

10:20 
2.8 

16:40 
—0.1 

22:45 
2.2 

S 

18 

S:22 
0.1 

»:4,5 
2.6 

lfi:00 
0.0 

22:a5 
2.2 

3 

Tu'  m 

4:00 
0.2 

10:35 
2.6 

16:65 
0.0 

22:60 
2.1 

Th  16 

4:82 
0.1 

11:05 
2.7 

17:25 
-0.1 

23:30 
2.2 

1 

n 

17 

a:53 
0.1 

10:20 
2.6 

li^:a\ 
D.l 

22:40 
2.1 

W   17 

4:43 
0.3 

11:20 
2.6 

17:45 
0.0 

23:40 
2.1 

F 

17 

5:28 
0.2 

11:55 
2.6 

18:15 
0.0 

: 

M 

18 

0.2 

11  too 

2.6 

17^20 
0.1 

23:10 
2.1 

Th,18 

1 

5:3.5 
0.3 

12:12 
2.5 

18:35 
0.1 

8 

18 

0:30 
2.3 

6:30 
0.2 

12:50 
2.4 

19:10 
0.0 

Tu 

19 

5:06 
0.2 

11:46 
2.4 

1«:06 
0.2 

23:56 
ZO 

F    1ft 

0:40 
2.0 

6:35 
0.3 

13:10 
2.4 

19:30 
0.1 

D 

S 

19 

1:30 
2.8 

7:35 
0.2 

13:50 
2.3 

20:a5 
0.1 

B 

W  20 

1 

5:55 
0.4 

12:86 
2.4 

18:66 
0.2 

:  :  : 

1> 

8    20 

1:46 
2,1 

7:45 
0.3 

14:10 
2.3 

20:30 
0.1 

E 

M  20 

2:30 
2.4 

8:40 
0.2 

14:56 
2.8 

21:00 
0.1 

Th  21 

D:fJ0 
1.0 

6:50 
0.4 

13:30 
2.3 

19:n5 
0.3 

S    21 

2:50 
2.2 

8:55 
0.3 

15:16 
2.3 

21:30 
0.1 

Tu  21 

8:80 
2.6 

9:45 
0.1 

16K)0 
2.2 

22:00 

0.0  \ 

3) 

F   22 

1:56 
1,9 

S:00 
0.4 

14:35 
2.8 

20:56 
0.2 

;M  22 

3:55 
2.4 

10:05 
0.1 

16:20 
2.3 

22:80 
0.0 

W 

22 

4:35 
2.7 

10:60 
0.0 

17.-06 
2.2 

22:55 
-0.1 

B23 

S.06 
2.2 

9:12 
0.8 

15:40 
2.3 

22:00 
0.2 

E 

Tu  23 

4:50 
2,ii 

11:10 
-0.1 

17:25 
2.4 

23:20 
—0.1 

P 

Th 

23 

5:30 
2.9 

11:50 
0.0 

18:02 
2.2 

23:48 
—0.2 

S  i24 

4 

4115 
2.2 

10:25 
0.2 

16:4.^ 
2.4 

23:00 
0.1 

W'24 

5:45 
2,H 

12:05 
-0.2 

18:20 
2.5 

F 

24 

6:20 
3.0 

12:45 
—0.1 

18:52 
2.3 

.^I   25 

5:15 
2,4 

U;2'> 
0.0 

17:45 
2.6 

23:50 
-0.1 

p 

Th  25 

0:12 
"0.3 

6:40 
8.1 

13:00 
—0.3 

19:15 
2.5 

S 

25 

0:40 
-0.2 

7:15 
3.1 

13:40 
-0.1 

19:.50 
2.3 

Tu  26 

e:lO 
2.7 

12:22 
^-0.3 

18:40 
2.7 

.    .     , 

F 

28 

1:00 
~4>.S 

7:30 
8.2 

13:50 
—0.4 

20:02 
2.5 

0 

s 

26 

1:30 
—0.3 

8:05 
3.1 

14:30 
-0.2 

20:40 
2.4 

,! 

W  27 

0:40 
—0.2 

7:00 
3.U 

13:16 
-0.6 

10:30 

2.7 

C 

S 

27 

1:50 
-0.4 

8:20 
8.3 

14:40 
-0.4 

20:52 
2.5 

X 

M 

27 

2:25 
-0.3 

8:55 
3.1 

15:15 
-0.2 

21:80 
2-4 

Th2S, 

1:30 
-0.4 

7:60 
3,2 

14:05 
-0.6 

20;'a0 
2.7 

S 

28 

2:40 
-0.4 

9:10 
3.3 

15:30 
-0.3 

21:45 
2.5 

Tu 

28 

3:12 
-0.2 

9:45 
3.0 

16.-06 
-0.2 

22:20 
2.4 

F   29 

2:05 
—0.4 

«:40 
3.3 

14:65 
—0.5 

21:10 
2.7 

N 

M   29 

3:28 
--4).  3 

10:00 
3.1 

16:20 
-0.2 

22:35 
2.4 

W 

29 

4:06 
-0.1 

10:35 
2.9 

16:50 
-0.1 

23:10 
2.4 

^    30 

a:02 
—0.4 

Si:30 
3.3 

15:45 
^4J.5 

22:00 
2.6 

Td  30 

1 

4:20 
—0.1 

10:55 
3.0 

17:10 
-0.1 

23:30 
2.3 

Th 

30 

4:55 
0.1 

11:20 
2.6 

17:85 
0.0 

23:55 
2.8 

§    31 

S:50 
—0.4 

10:20 
3.2 

16:40 
-0.3 

22:,5& 
2.6 

1 

F 

31 

6:45      12:05      18:20    .... 
0.2        2.4         0.0    .     .     .1 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
y  Charts  for  this  region,  and  1 
soundings  given  on  the  charts  | 

Thetld 

es  are  placed  in  the  order  of  oooiirretict.  wl 
[tu  of  conseoiHive  heights  will  iiidicaie  whet 
Low  Water,  which  i!i   the   dHtuni  of  an 
J  f eiH  bcl  n  W  m  cii  n  wa  1  *' ve  1 .    To  li  1 1  d  t  h  c  dt 
[Dua  1— )  Mgn  i^  hefiire  ibe  height,  io  whkh 

th  their  times  on  the  first  line  and  heiff 
her  it  ia  high  or  low  water.    The  heign 
undlnjfN  on  the  Coast  and  Geodetic  Si 
'jith  of  wrtt^r.add  the  tabular  height  to 
casw  subtract  it. 

titso 
ts.  il 
irve 
the 

The  tin 
(a.  tii.),iLU 

le  ii«ed  1j<  EaMi^m  BtiJ^tid«rfi.  7Mh  meridmn, 
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JANUAKY. 

of- 

FEBRUARY. 

Time  and  Height  of  High  and 
LowWater. 

MARCH. 

Time  and  Heigh 
Low^ 

hand 

|s 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day 

p  •  Day  of— 

tofHig 
ater. 

W. 

Mo. 

W. 

Mo. 

S 

W. 

M 

Mo. 

1 

F 

1 

6:38 
2.8 

12:56 
0.1 

17:50 
2.0 

.    .    . 

M 

1 

1:10 
0.2 

6:56 
2.7 

14:20 
0.1 

19:15 

1.8 

N 

5:34 
2.6 

12:53 
0.2 

17:68 
1.9 

s 

2 

0:86 
0.1 

6:82 
2.8 

13:49 
0.0 

18:42 
1.9 

N 

Tu 

2 

2K)7 
0.8 

7:44 
2.7 

15:08 
0.1 

20:05 
1.9 

Tu 

2 

0:55 
0.8 

6:27 
2.5 

13:47 
0.2 

18:64 
1.9 

H 

3 

1:80 
0.2 

7:22 

2.8 

14:46 
0.0 

19:85 
1.9 

W 

3 

8:05 
0.8 

8:29 
2.7 

16:56 
0.0 

20:54 
1.9 

W 

3 

1:52 
0.4 

7:15 
2.5 

14:38 
0.2 

19:45 
L9 

M 

4 

2:23 
0.2 

8:10 
2.9 

15:85 
0.0 

20:28 
1.9 

Th 

4 

8:67 
0.4 

9:13 
2.7 

16:42 
0.0 

21:42 
2.0 

Th 

4 

2:48 
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8:08 
2.5 

15:27 
0.2 

20:32 
2.0 

1 

Tu 

5 

8:17 
.    0.8 

8:55 
2.9 

16:22 
-0.1 

21:18 
1.9 

0 

F 

5 

4:44 
0.4 

9:56 
2.6 

1756 
0.0 

22:28 
2.1 

F 

5 

8:40 
0.4 

8:46 
2.5 

16:10 
0.2 

21:17 
2.1 

N 

O 

W 

6 

4:10 
0.8 

9:40 
2.8 

17:07 
—0.1 

22:04 
2.0 

S 

6 

6:82 
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10:40 
2.6 

18.-05 
0.0 
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2.2 

0 

S 
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4:24 
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9:30 
2.6 

16:52 
0.2 
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2.8 

Th 

7 

6:02 
0.3 
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2.8 

17:62 
-0.1 

22:64 
2.0 

s 

7 
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0.4 
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2.6 

18:45 
0.1 

23:56 
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A 

s 

7 

5:10 
0.8 

10:13 
2.5 

17:82 
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.IF 

8 

5:51 
0.4 

11:06 
2.7 

18:34 
—0.1 

23:40 
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A 

M 

8 
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0.4 
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2.5 
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0.1 
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M 
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5:58 
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10:57 
2.4 
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2.6 

is 

9 

6:40 
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11:51 
2.6 
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0.0 

.     .     . 

E 

Tu 

9 

0.42 
2.4 

7:48 
0.4 

12:52 
2.4 

19*5 
0.1 

E 

Tu 

9 

6:34 
0.2 

11:40 
2.4 

18:40 
0.2 

.    .    . 

S 

10 

0:28 
2.2 

7:27 
0.4 

12:33 
2.6 
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0.0 

W 

10 
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2.8 
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0.2 

W 
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0.2 
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2.8 
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0.2 

A 

M 
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8:12 
0.4 
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2.6 
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0.1 

Th 
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2.6 
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0.3 

14.-26 
2.2 

20:47 
0.2 

Th 

11 

0:62 
2.7 

7:68 
0.2 

13:11 
2.3 

19:35 
0.2 

' 

Tu 

12 

2.-02 
2.3 

8:58 
0.6 

14:07 
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0.1 

F 

12 

3:00 
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16:13 
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0.2 

F 
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0.2 
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2.2 
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0.2 

E 

W 
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9:46 
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S 

13 
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0.3 
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2.0 
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0.2 

S 

13 
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2.8 

9:32 
0.2 

14:46 
2.1 

20:40 
0.2 

<c 

Th 

14 
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2,6 

10:84 
0.4 

15:47 
2.1 

22:10 
0.2 

s 

14 

4:40 
2.8 

11:49 
0.3 

16:68 
2.0 

22:42 
0.2 

1 

s 

14 
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2.8 

10:24 
0.2 

16:36 
2.1 
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0.2 

F 

16 

4:34 
2.7 

11:27 
0.3 

16:35 
2.0 
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0.2 

M 

15 

6:38 

2.8 

12:47 
0.2 
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0.2 
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16 
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11:17 
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s 
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0.1 
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S 
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0.0 
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21 
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0.1 
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-0.1 
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s 

21 
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2.8 
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• 

s 

21 

4:25 
-0.1 

9:45 
2.7 

16:40 
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22 
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E 

M 

22 
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-0.1 
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—0.2 
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22 
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-0.1 
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23 
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0.1 

11:17 
3.0 

18-.83 
-0.2 
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23 
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2.8 

7:27 
-^.1 

12:37 
2.6 

19:36 
-0.2 

Tu 

23 

6:18 
-0.2 

11:24 
2.6 

18:18 
—0.1 

23:55 
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s 

24 

6:45 
0.1 

12:10 
2.9 

19:17 
—0.2 

W 

24 

1:11 
2,9 

8:20 
-0.1 

13:28 
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20:23 
-0.1 

W 

24 
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-0.2 
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2.6 
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—  0.1 
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M 

25 
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25 

2:03 
2.9 

9:13 
0.0 

14:18 
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0.0 

Th 

25 
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8.0 

7:56 
-0.2 

13:06 
2.3 

19:67 
-0.1 

e;tu 

26 

1:36 
2.7 

8:42 
0.1 

13:54 
2.5 

20:52 
-0.2 

}) 

F126 

2:58 
2.8 

10K» 
0.0 

15:12 
2.1 

22.-06 
0.0 

F 

26 

1:84 
2.9 

8:48 
-0.1 

13:56 
2.2 

20:48 
0.1 

W 

27 

2:32 
2.7 

9:88 
0.1 

14:45 
2.4 

21:40 
-0.1 

S  :27 

3:49 
2.7 

11:03 
0.1 

16K)7 
2.0 

23:01 
0.1 

S 

27 

256 
2.8 

9:40 
—0.1 

14:48 
2.1 

21:42 
0.2 

D 

Th 

28 

8:26 
2.8 

10:85 
0.1 

15:37 
2.2 

22:80 
0.0 

S 

28 

4:42 
2.7 

11:59 
0.1 

17:02 
L9 

23:56 
0.2 

I 

s 

28 

8:17 
2.7 

10:82 
0.0 

16:44 
2.0 

22:88 
0.3 

F 

29 

4:18 
2.7 

11:82 
0.1 

16«2 
2.0 

23:21 
0.1 

M 

29 

4:10 
2,6 

11:26 
0.1 

16:41 
2.0 

23:37 
0.4 

S 

30 

5:12 
2.7 

12:29 
0.1 

17:25 
1.9 

:  :  : 

Tu 

80 

6:02 
2.6 

12:20 
0.2 

17:88 
1.9 

.    .    . 

S 

31 

0:16 
0.2 

'6:07 
2.7 

13:25 
0.1 

18:20 
1.9 

W 

31 

0:86 
0.4 

5:57 
2.4 

13:12 
0.2 
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2.0 

TheUd 
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The  tin 
(a.m.).all 
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le  used  is  Eastern  Standard,  76th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

moon;  J),  1st  quar.;  O.  fill  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  0 
her  it  is  high  or  low  water.    The  heights,  in 
[igs  on  the  Coast  and  Geodetic  Survey  Cha 
crater,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

W.;  0»»  is  midnight,  12»»  is  noon;  all  hours  h 
a  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

D  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

rts  for  this  region,  and  which 

ngs  given  on  the  chart,  unless 

:  for  Instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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Time  and  Qebjhtof  Si|rh  and 
Low  Wtttef. 
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2:34 

8:13 
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6:37 
0.1 
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^9 
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3.9 
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2:47 
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S:43 

4:40 
2.6 
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3.5 
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0.2 
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0.1 
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0.0 
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—0.1 
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6:12 
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0:14 
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1:63 
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S:S2 

4:25 
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0:10 
0.6 
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6:44 
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7:32 
2.3 

8:17 
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2.3 

10:32 
2.3 

11:14 
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7:35 
0.O 
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0.O 
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0.1 
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0.1 
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0.1 
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0.2 
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0.2 
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o.a 

16:13 
0.3 

17:20 
0.3 

17:45 
0.3 

18;!0 
0,2 

12:45 
2.2 

13:83 
2,2 

14ri2 
2.1 

15:15 
2,1 

16:13 
2.2 

17:12 

18:10 
2,4 

13:32 
0.1 

14:34 

0.1 

15:14 
0.0 

16:03 
0,0 

16:55 
0.0 

17:46 
O.O 

mm 

0.0 

12:3!^ 
2.2 

13t31 
2,2 

14:24 
2.1 

15:22 
2.0 

16:  IS 
2.0 

17:12 
2.1 

12:32 
0,3 

13::S? 
0.5 


19^22 
2,1 

20^ 
2.2 

20:4S 
2.3 

21:28 
2.6 

22:12 
2.6 

22^ 
2.8 

23:96 
2.9 


18:43 
0.2 

19.-28 
0.2 

30:1« 
0.3 

21:17 
0.3 

22:26 
0.3 

23:47 
0,3 


19:09 
2.& 

•J0;04 
2,7 

20;-^7 
2.9 

21:4a 
3.0 

22:37 
3.1 

23:36 


19:a2 
0.1 

20:24 
0,2 

2l;20 
0.3 

22:17 
0.4 

23:13 
0.6 


lS:Oi 
2.1 

lSJi2 
2.2 


MAY. 


D&rof- 


8 
% 
M 
Tu 
W 
Tb 
F 
S 
% 
M 
Tu 
W 
Th 
F 
S 
§ 
SI 
Tu 
W 
Th 
F 
s 

M 
Tu 
W 
Th 

F 

3 

% 
M 


ol-J 


Time  and  Heteht  of  High  anil 


Low  Water. 


1^ 

0.4 

2:44 
0.3 

332 
0,2 

4:18 
0.1 

5:02 
0.0 

5:47 
0.O 

6:32 
—0.1 

7:17 
—0.1 

0:42 
3.0 
1:32 

2:25 
2.8 

3:20 
2.6 

4:18 
2.5 
5:16 
2.4 
1:02 
0,2 

0.1 

2:67 
*-0.1 

3:53 
—0.2 

4:43 

—0,2 

5:35 

— o.a 

6:20 

—O.a 

7:07 
-0.3 

0:32 
2.9 

1:20 
2,7 

2:Ct7 

2:66 
2,4 

3:47 
2.2 

4^37 
2,1 

0:32 
0.6 

132 
0.4 
2:12 
0.3 


6:56 
2.1 

7:43 
2,1 
8:30 
'2.1 
9:18 
2.1 

10:02 
2.2 

10:60 
2,2 

11:33 
2,2 

12:21 
2.2 

8K>3 
—0.1 

a:,'iO 
0.0 

9:38 
0.0 

10:26 
0.1 

11:15 
0.1 

12:03 
0.2 
6:13 
2,3 

im 

2.2 

*:00 
2.2 

3:51 
2.2 

9:40 

2,2 
10:3t 

2,2 
11:22 

2,2 


7:64 
—0.2 

8:42 
-0.1 

9:30 

0.0 
10:17 

0,1 
ll.*03 

0.2 
11:48 

0.S 

6:28 
2,0 

6:20 
2.0 

7H)8 
2.0 


11:04 

o,a 

14:45 
0.S 

15:18 
0.3 

15:44 
0.3 

16:12 
0.3 

16:45 
0.3 

17:2ft 
0,3 

13:15 

0.3 
13:10 

2.2 
14:02 

2,2 
14:58 

2.2 

15:67 
2.3 

16:56 
2.4 

17  J^ 
2.6 

12:65 
0.1 

13:46 
0.1 

14:3» 

0.1 

15:^ 

0.1 
16^ 

0.1 
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20:15 
2.5 

30:57 
'2.7 

21:38 
2.^ 
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The  ^dc*  are  placed  In  the  order  of  occufretit'e.  with  their  t^m^  un  the  flrpt  line  and  hplghtii  on  the  second  line  of  each  day: 
a  comp&rtwn  of  consecutive  hcijprhu  will  indicate  whether  It  iK  hiirli  or  low  wau^r.  The  hfiiglJt*i,  in  loot  and  t^ntba.  nre  recltoti^ 
(rorn  Me&n  Low  Water,  which  Ih  the  datum  ul  s.ttiodEn^fsoD  the  Coaat  and  G<?odotfc  Stirvey  Chartit  for  thw  region,  Hnd  which  is 
12  feet  below  menn  ^ea  level.  To  find  the  dtpth  of  wati^r.  add  the  tabular  hL4ght  to  the  scmndings  glvta  tm  the  ehart,  imle*  « 
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The  time  ni*d  i?  Esstcm  Standard^  75th  meridian  W . :  0*^  Ifl  laidnlfrhtH  12''  is  noon;  all  hoiini  less  than  12  are  In  the  forenocm  (a.  m.  i. 
all  g^ftmterare  In  the  afternoon  (p.  m.)  and  wbuii  diminished  by  12  ^tc  the  tliQefl  after  n  wti:  for  Irnftatice,  16:47  la  3:47  p.  m. 

#,  new  moon:  ]).  let  quar.:  Ot  fill  moon;  ^,  3d  qoar.^  B,  doon  on  Ihe  eqtutor;  K^  8,  moofi  fiuth^i  north  oraoDth 
fefliuitor;  A,  F,  moon  in  apogee  or  perigee. 
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es  are  placed  in  the  order  of  occurrence,  wi 
onof  congecutive  heights  will  indicate  whet 
Low  Water,  which  is  the  datum  of  sounding 
mean  sea  level.    To  find  the  depth  of  wat< 
sign  is  before  the  height,  in  which  case  sub 
ae  used  is  Eastern  Standard,  75th  meridian  ^ 
greater  are  in  the  afternoon  (p.  m.)  and  whc 
'  moon;  }),  Ist  quar.;  O.  'all  moon;  C.  3d  < 
,  P,  moon  in  apogee  or  perigee. 

Ih  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
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tract  it. 
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[>r  this  region,  and  which  is  1.2 
s  given  on  the  chart,  unless  a 

» than  12  are  in  the  forenoon 
l;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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12:45 
2.9 

13:32 
%% 

14:22 
2.fS 

15:15 
2.7 

16:10 
2.6 

37:10 
2.5 

12:30 
0.3 

13:43 
0,2 

14:4T 
0.0 

15:44 
—0.1 

16:37 
^0,2 

17:30 

1S:20 
--0.3 

19:10 
-0.1 


23:48 
2,4 


20:23 
-H>.2 

21^15 

22:10 
0.0 

23:03 
,  0.0 

23:B7 
0.1 


13:25 
2,3 

1&:13 
2.2 

20:00 
2.2 

20:4S 
2.2 

21:27 
2.2 

22:12 
2.2 

22:55 
2.2 

23:40 
2.2 


20:03 
O.O 

20:43 
0.0 

2i:35 
0.1 

22:20 
0.1 

23:10 
0.1 


iSKie 
2,4 

19:05 
2,4 

20:00 
2.4 

a0:52 
2,4 

21:42 
2.4 

22:33 
2.3 

28:23 
2.3 


NOVEMBER. 


0  Dayof— 

I 

"    W.  Mo. 


M 

K|Tu 
|VV 

C  Th 

F 

S 

§ 

M 

A  Tu 

JTh 
•  ,  F 
S 
§ 

Tl3 

W 
Th 
F 

S 

I  ^ 

|M 

EjTu 

iw 

PJTh 
I  F 
O    S 

,Tu 


Time  and  Height  of  High  and 
Low  Water. 


0:16 
2.3 

IKW 
2.2 

2:08 
.   2.1 

3:02 
2.1 

3:57 
2.1 

4:54 
2.1 

0:12 
0.2 

l.-OO 
0.2 

1:44 
0.3 


10 

2:27 
0.3 

11 

8K)2 
0.3 

12 

3:32 
0.3 

13 

3:53 
0.3 

14 

4:20 
0.3 

1.^ 

5:01 
0.8 

Hi 

5:46 
0.3 

17 

0:48 
2.1 

18 

1:38 
2.2 

19 

2:33 
2.2 

20 

3:28 
2.2 

21 

4:27 
2.4 

22 

6:24 
2.6 

23 

0:12 
0.1 

24 

1:02 
O.l 

25 

1:68 
0.1 

26 

2:53 
0.0 

27 

8:62 
0.0 

28 

4:60 
0.1 

29 

5:48 
0.1 

30 

6:45 

n  o 

0.2 


7:05 
0.0 

8:02 
0.1 

9:00 
0.2 

9:56 
0.3 

10:55 
0.4 

11:52 
0.4 

6:48 
2.2 

6:35 
2.3 

7:18 
2.4 

SHX) 
2.5 

8:40 
2.7 

9.-21 
2.8 

10.-02 
2.9 

10:47 
3.0 

11:32 
3.0 

12:18 
8.0, 

6:38  ' 
0.3 

7:42 
0.8 

8:62 
0.3 

10:11 
0.3 

11:20 
0.8 

12:29 
0.2 

6:20 
2.8 

7:18 
2.9 

8K)6 
3.0 

8:68 
8.1 

9:47 
8.2 

10:36 
3.2 

11:28 
8.1 

12:11 
8.0 


12:40 
3.0 

18:30 
2.9 

14:21 

2.7 

16:14 
2.6 

16:04 
2.3 

16:57 
2.2 

12:48 
0.4 

18:40 
0.4 

14:30 
0.3 

16:18 
0.8 

16:03 
0.1 

16:47 
0.1 

17:88 
0.0 

18:16 
0.0 

18:68 
-0.1 

19:45 
-0.1 

13:07 
2.9 

13:68 
2.8 

14:62 
2.6 

16:48 
2.6 

16:45 
2.4 

17:42 
2.3 

18:38 
0.1 

14:80 
0.0 

16:26 
—0.1 

16:18 
—0.2 

17:08 
—0.8 

18.-00 
-0.8 

18:47 
—0.8 

19:83 
-0.8 


19:58 
—0.8 

20:50 
—0.2 

21:41 
—0.1 

22:80 
0.0 

23:20 
0.1 


17:48 
2.1 

18:87 
2.1 

19:26 
2.0 

20:10 
2.0 

21 KX) 
2.0 

21:42 
2.0 

22:29 
2.1 

28:15 
2.1 

28:59 
2.1 


20:28 
0.0 

21:12 
0.0 

21:67 
0.0 

22:42 
0.1 

23:30 
0.1 


18:38 
2.2 

19:32 
2.2 

20:28 
2.2 

21:16 
2.2 

22:07 
2.2 

22:68 
2.2 

28:61 
2.2 


DECEMBER. 


Day  of— 


W.  Mo 


W 

Th 
F 
S 

M 
Tu 
W 

Th 
F 

8 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 

W 
Th 


Time  and  Height  of  High  and 
Low  Water. 


F    311 


0:45 
2.2 

1:42 
2.2 

2:36 
2.2 

8:30 
2.2 

4:28 
2.2 

6:12 
2.8 

0:12 
0.8 

0:51 
0.8 

1:18 
0.4 

1:40 
0.4 

2:14 
0.3 

2:62 
0.3 

8:42 
0.8 

4:37 
0.8 

6:35 
0.8 

0:27 
2.2 

1:21 
2.8 

2:14 
2.4 

8:10 
2.6 

2.6 

6:08 
2.7 

6:68 
2.8 

0:80 
0.1 

157 
0.1 

2:32 
0.1 

8:32 
0.1 

4:34 
0.1 

5:32 

0.1 

6:27 
0.2 

0:22 
2.2 

1:14 
2.2 


7:41 
0.2 

8:86 
0.3 

9:83 
0.4 

10:27 
0.4 

11:22 
0.4 

12:14 
0.6 

5:57 
2.4 

6:42 
2.6 

7:28 
2.7 

8:07 
2.8 

8:60 
2.9 

9:85 
8.0 

10:22 
8.0 

ll<r7 
3.0 

11:67 
3.0 

6:38 
0.3 

7:58 
0.3 

9KM 
0.3 

10:10 
0.3 

11:13 
0.2 

12:16 
0.2 

18:16 
0.1 

6:52 
2.9 

7:48 
8.0 

8:35 
3.1 

9:22 
3.1 

10:12 
3.0 

10:58 
8.0 

11:46 

2.8 

7:20 
0.3 

8:12 
0.3 


13K»2 

2.8 

13:48 
2.6 

14:38 
2.4 

16:32 
2.8 

16:18 
2.1 

17K)9 
2.0 

18:06 
0.4 

13:57 
0.3 

14:47 
0.2 

15:33 
0.1 

16:20 
0.0 

17K» 
0.0 

17:52 
-0.1 

18:40 
—0.1 

19:22 
-0.1 

12:47 
2.9 

13:88 
2.7 

14:30 
2.6 

16:25 
2.4 

16:20 
2.3 

17:16 
2.1 

18:10 
2.1 

14:13 
0.0 

16.-07 
-0.1 

16:57 
-0.1 

16:48 
—0.2 


20:1'4 
—0.2 

21i» 

—0.1 
21  :V 

0.0 

22:44 
0.1 

23:30 
0.2 


17  58 

2.0 

18.50 
1.9 

19:37 
1.9 

20ri3 
1.9 

21:12 
2.0 

22:06 
2.0 

22:.=i7 
2.1 

23:36 


2l>:<« 
—0.1 

20:50 
—0.1 

21-32 
0.0 

22:18 
0.0 

23*0 
0.0 

23:42 

0.1 


19KI6 
2.0 

19:5!* 
2.0 

20:S0 

2.1 

21:45 

2.1 


17:87 
—0.2 

22:36 
21 

18:22 
—0.2 

•23r2S 

2  J 

19K)7 
-0.2 

12:90 
2.7 

1V:58 
—0.1 

13:18 
2.5 

20:37 
—0.1 

The  tld^  are  placed  In  the  order  of  oecurrencs,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eachdaj: 
a  compariBon  of  conseimtive  heights  will  indicate  whethf^r  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
frotn  JMf^HH  Lnuy  Water,  which  la  iht^  clutum  of  FRiundiTiihrs  on  theCk>astand  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1.^  feet  betuvv  mean  S4.'a  level.  To  find  the  depHi  of  uiiter,  add  the  tabular  height  to  the  soundings  given  on  ue  chart,  unless 
a  tnitiu^  (^  hlgn  1:^  before  the  height,  in  w  iuch  eiLse  e^uh tract  it. 

The  time  ujtcd  in  Easttem  i^tandard,  75th  meridian  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenocm 
(a.  m.),  all  gretiu-rure  lu  I  hu  afternoon  (p.m.)and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is  3:47  p.m. 

9,  new  moon:  ]),  iHt  qiiar.;  Q,  full  moon;  (^,  34  qu^r.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soath  of  the 
equator;  A,  \\  mixin  In  Hpo^cc  or  purisec. 
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JANUARY. 

FEBRUARY. 

»h  arid 

MARCH.                              1 

7 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

1 

Day of— 

Time  and  BA^ht  of  ilii 
liOw  Watf  r. 

4 

Divyof— 

Time  and  H*-tffbiof  High  tmd 
Low  Water, 

W. 
F 

Mo. 

1 

W. 

M 

Mo. 

1 

W, 

Mo 

3:30 
5.3 

9:55 
0.3 

15:58 
4.6 

22K)2 
-0.1 

5:06 
5.4 

U:SH 
0.6 

17:45 
4.4 

23:32 
0.0 

N 

M 

1 

3:46 
5.1 

10:17 
0.7 

16:25 
4.2 

22:16 
0.3 

S 

2 

4:28 
5.5 

10:55 
0.3 

17:03 
4.6 

23:00 
-0.3 

N 

Tn 

2 

5:68 
5.6 

12:-28 
0.4 

18:86 
4.5 

Tu 

2 

4:45 
5.1 

11:1^ 
0.7 

17:26 
4.3 

28:14 
0.8 

§ 

3 

5.-23 
6.7 

11:53 
0.2 

17:58 
4.6 

28:50 
-0.4 

W 

3 

0:22 
—0.1 

6:45 
5.5 

13:12 
0.3 

19:20 
4.6 

W 

3 

5:38 
5.1 

12:05 
0.6 

18:15 
4.4 

.     .    . 

k 

4 

6:14 
5.8 

12:42 
0.1 

18:46 
4.7 

Th 

4 

1:10 
—0.1 

7:27 
5.5 

13:52 
0.2 

20:00 
4.6 

Th 

4 

0:04 
0.2 

6:25 
5.1 

12:47 
0.4 

18:67 
4.6 

Tu 

5 

0:38 
—0.4 

7H)0 
5.9 

13:80 
0.1 

19:34 
4.7 

o 

F 

5 

1:52 
-0.1 

8.-07 
6.5 

14:80 
0.1 

20:3.5 
4.6 

F 

5 

0:50 
0.1 

7:05 
5.2 

13:26 

0.2 

19:84 
4.6 

N 
O 

W 

6 

1:24 
-0.4 

7:43 
5.9 

14:12 
0.0 

20:16 
4.6 

S 

6 

2:34 
0.0 

8:40 
5.3 

15:04 
0.0 

21:a5 
4.6 

$ 

S 

6 

1:32 
0.1 

7:40 
5.2 

14:00 
0.1 

20:05 
4.7 

Th 

7 

2:07 
—0.3 

8:26 
5.8 

14:52 
0.0 

20:55 
4.6 

^ 

7 

8:10 
0.2 

9:16 
6.2 

15:40 
0.1 

21:37 
4.6 

s 

7 

2:10 
0.1 

8:15 
6.1 

14:32 
0.1 

20:82 

4.8 

F 

8 

2:50 
-0.1 

9:05 
5.6 

15:32 
0.0 

21:^ 
4.6 

A 

M 

8 

3:48 
0.3 

9:50 
5.0 

16:12 
0.2 

22:10 
4.7 

M 

8 

2:45 
0.2 

.8:46 
5.1 

16:a5 
0.1 

21:02 
5.0 

S  1    9 

3:34 
0.2 

9:45 
5.3 

16:10 
0.1 

22:10 
4.4 

E 

Tu 

9 

4:24 
0.5 

10:22 
4.9 

16:44 
0.3 

22:45 
4.7 

E 

Tu 

9 

8:18 
0.2 

9:17 
5.0 

15:34 
0.2 

21:35 
5.0 

( 

§ 

10 

4:15 
0.4 

10:24 
5.1 

16:52 
0.2 

22:48 
4.3 

W 

10 

5K)0 
0.6 

10:65 
4.7 

17:20 
0.4 

28:26 
4.7 

W 

10 

3:54 
0.3 

9:48 
4.9 

16:06 
0.2 

22:12 
6.1 

A 

M 

11 

4:57 
0.7 

11:00 
4.8 

17:28 
0.3 

23:28 
4.3 

Th 

11 

6:46 
0.7 

11:32 
4.5 

18:00 
0.5 

Th 

11 

4:32 
0.3 

10:22 
4.7 

16:40 
0.3 

22:60 
6.1 

Tu 

12 

5:40 
0.9 

11:36 
4.6 

18r:06 
0.6 

F 

12 

0:12 
4.8 

6:32 
0.8 

12:15 
4.3 

18:46 
0.6 

F 

12 

5:15 
0.4 

11:00 
4.6 

17:20 
0.4 

23:&5 
5.0 

E 

W 

13 

0:10 
4.3 

6:26 
1.0 

12:15 
4.3 

18:50 
0.6 

c 

S 

13 

1:06 

4.8 

7:28 
0.9 

13:06 
4.1 

19:38 
0.6 

S 

13 

em 

0.6 

11:42 
4.4 

18:08 
0.6 

c 

Th 

14 

1:00 
4.4 

7:16 
1.1 

13:02 
4.2 

19:35 
0.6 

l§i 

14 

2:02 

4.8 

8:33 
0.9 

14:10 
4.0 

20:40 
0.6 

<I 

§ 

14 

0-28 
4.9 

6:68 
0.7 

12:36 
4.2 

19:05 
0.6 

F 

15 

1:.'>2 
4.5 

8:15 
1.0 

13:55 
4.1 

20:27 
0.6 

M 

15 

3K>5 
6.0 

9:40 
0.7 

16:20 
4.1 

21:45 
0.3 

M 

15 

1:28 
4.9 

8:02 
0.7 

13:40 
4.1 

20:10 
0.6 

S 

16 

2:50 
4.7 

9:14 
0.9 

14:56 
4.1 

21:20 
0.5 

K 

Tu 

16 

4:07 
5.2 

10:42 
0.5 

16:30 
4.3 

22:46 
0.0 

S 

Tu 

16 

2:35 
5.0 

9:10 
0.7 

14:65 
4.1 

21:18 
0.4 

s 

17 

3:45 
5.0 

10:14 
0.7 

15:56 
4.1 

22:20 
0.2 

W 

17 

6K» 
6.5 

11:40 
0.1 

17:30 
4.6 

23:44 
-0.3 

W 

17 

3:40 
6.1 

10:16 
0.4 

16K)5 
4.4 

22:25 
0.1 

M|18 

4:38 
5.3 

11:10 
0.4 

16:55 
4.3 

23:11 
0.0 

Th 

18 

6K)2 
6.9 

12:30 
-0.2 

18:26 
5.0 

Th 

18 

4:45 
5.4 

11:12 
0.1 

17:08 
4.8 

28:24 
-0.3 

Tu  19 

5:32 
5.7 

12:02 
0.1 

17:52 
4.6 

F 

19 

0:40 
-0.7 

6:56 
6.2 

1322 
—0.6 

19:18 
6.3 

F 

19 

5:42 
6.6 

12K)5 
-0.3 

18K)4 
5.2 

s 

w'20 

0:03 
-0.3 

6:24 
6.0 

12:.>i 
-0.2 

18:47 
4.8 

? 

S 

20 

1:84 
—0.9 

7:47 
6.3 

14:10 

—0.8 

20:08 
6.7 

S 

20 

0:20 
-0.6 

6:36 
5.9 

12:55 
-0.6 

18:66 
5.7 

• 

Th 

21 

0:55 
—0.6 

7:14 
.  6.3 

13:44 
-0.5 

19:36 
5.1 

s 

21 

2:22 
—1.1 

8:36 
6.3 

14:55 
—1.0 

20:57 
6.9 

P 

• 

s 

21 

1:15 
—0.9 

7:26 
6.2 

13:44 
—0.9 

19:48 
6.0 

j 

F 

22 

1:46 
—0.8 

8:05 
6.4 

14:32 
-0.7 

20:26 
5.3 

E 

M 

22 

3:14 
—1.0 

9:25 
6.3 

15:45 
-0.9 

21:48 
6.0 

E 

M 

22 

2:06- 
—1.1 

8:14 
6.2 

14:30 
—1.0 

20:86  ' 
6.2  1 

P'  s 

23 

2:38 
—0.8 

8:54 
6.4 

15:20 
-0.8 

21:17 
5.4 

Tu 

23 

4:06 
-0.9 

10:16 
6.0 

16:30 
-0.8 

22:40 
5.9 

Tu  23 

2:56 
—1.1 

9:02 
6.0 

15:16 
—1.0 

21:25  1 
6.3 

s 

24 

3:80 
-0.8 

9:45 
6.2 

16:10 
—1.0 

22:07 
5.5 

W 

24 

5:00 
-0.6 

ll:a5 
6.6 

17:20 
—0.6 

23:35 
5.8 

W  24 

3:48 
—1.0 

9:52 
5.8 

16:04 
—0.8 

22:17 
6.2 

M  1  25 

4:20 
-0.6 

10:3r» 
5.9 

16:56 
—0.7 

23:03 
5.6 

Th 

25 

5:58 
—0.3 

11:58 
6.1 

18:10 
-0.3 

Th 

25 

4:40 
—0.7 

10:42 
5.4 

16:56 
—0.6 

23:10 
5.9 

2 

Tu'26 

5:20 
-0.3 

11:30 
5.6 

17:46 
-0.4 

.     .    . 

D 

F 

26 

0:32 
5.6 

6:56 
0.1 

12:58 
4.7 

19:10 
0.0 

F 

26 

5:35 
-0.3 

11:35 
6.0 

17:46 
-0.3 

W  1  27 

0:00 
5.4 

6:18 
—0.1 

12:25 
5.2 

18:40 
-0.2 

S 

27 

1:35 
5.3 

8:02 
0.4 

4.3 

20:10 
0.2 

S 

27 

0:06 
5.6 

6:34 
0.1 

12:35 
4.6 

18:44 
0.1 

D 

Th28 

IKK) 
5.3 

7:20 
0.1 

13:25 
4.8 

19:36 
-0.1 

s 

28 

2:40 
5.1 

9:10 
0.7 

15:17 
4.2 

21:15 
0.3 

g     ^^« 

1:06 
5.3 

7:36 
0.4 

13:40 
4.2 

19:45 
0.3 

fI29 

2:00 
5.2 

8:26 
0.3 

14:30 
4.5 

20:36 
0.0 

m'29 

2:10 
5.0 

8:40 
0.6 

14:50 
4.1 

20:50 
0.5 

S    30 

3:05 
5.2 

9:35 
0.5 

16:40 
4.3 

21:38 
0.1 

|Tu  30 

3:15 
4.9 

9:45 
0.7 
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APRIL. 

MAT, 

JUNE. 

1 

Darar- 

Time  ftod  Hdeht  of  High  and 

i 

tJayof- 

Time  and  Height  of  High  and 
Low  Wnter. 

1 

Dayof- 

'  Time  and  Height  of  High  and 
Lo*  Water.                  , 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

4.S 

11:28 

a5 

17:45 
4.4 

23:42 
0.6 

■  s 

1 

6^5 
4,5 

U:2a 
0,4 

17:42 
4.7 

23:51 
0.6 

Tu 

1 

6:48      12:00 
4.3         0,1 

18:12 
5.3 

.     .    . 

F 

2 

4,& 

12:10 
0.4 

1S34 
4.6 

.     .     . 

E 

6 

2 

5:55 
4.5 

12:05 
0.3 

18:16 
4.9 

W 

2 

0:38       6:30 
0.3         4.4 

12:40 
0.1 

18:64 
5.5 

A 

S 

3 

0:25 
0,4 

6:35 
4.g 

12:50 
0.3 

18:67 
4.7 

M 

3 

0:32 
0.4 
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4,6 

12:40 
0.2 

18:50 
5l1 

O 

Th 

3 

130       7:10 
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0.0 

15^ 
6.1 

§ 

4 
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7:09 
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0.2 
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4.0 
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4.6 
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13:&--i 
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Th; 

8 
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F 
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0.3 
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10 
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M 

10 
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0.2 
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(t 
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0.4 
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0.6 
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0.5 
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11 
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0.3 
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M 

12 
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0.3 
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0.0 

W 
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16:30 
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16 
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15:17 
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15 
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-0.1 

Tu 

15 
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IS 
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4:56 
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11:12 
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12:28 
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6.1 

S 

17 

5:10 
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17:43 
6.5 
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18 
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Tu 
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&3 

N 

F 
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• 

M 

19 

0:58 
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13:16 
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• 

W 
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-0,7 
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S 
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Tu 

20 
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7:58 
.    5.7 
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Th 

20 
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14:25 
-0.8 
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n 

20 

3:40       9:44 
-0.1         4.6 

I.'i:42 
—0.1 

22:00 
6.7 

W 

21 

2:40 

«:42 
6.6 

14:W 
—0.9 

21:05 
0,4 

F 

21 

3:12 
-0.6 

9:12 
5.0 

15:15 
-0.6 

21:34 
6.1 

M 

21 

436      10:30 
0.0         4,5 

16:32 

a2 

22:4fi 
6.3 

Th 

22 

3:80 

9:32 
6.4 

15:32 
-0.7 
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6.2 

N 

B 

22 

4:00 
--0.3 

10:04 
4.S 

16:05 
-0,3 

22:24 
6.8 

Tu 

22 

6:12      11:17 
0. 1         4.  4 

17^0 
0.5 

21:^0 
&0 

F 

23 

4;30 

10.-22 
5.1 

16:28 
-0.5 

22:47 
5,0 

m 

23 

4:60 
—0.1 

lOJH 
4.6 

16:56 
0.0 

^:14 
5,6 

W 

23 

6:00     12:06 
0.3        4.3 

18:12 
0.7 

.     ,     . 

B 

24 

6:15 
-0.2 

11:16 
4.8 

17:20 
-4J.1 

23:40 
5.5 

M 

24 

5:42 
0.1 

11:47 
4,4 

17:50 
0.4 

■    '     ■ 

Th 

24 

0:17       645 
4.7         0.4 

12:55 
4.3 

I9:fl6, 

0,9 

N 

§ 

25 

0.1 

12:10 
4.5 

1S:17 
0-2 

.    .    . 

Tu 

25 

0:06 
5.1 

0:34 
0.3 

12:44 
4.3 

18:47 
0,7 

> 

T) 

F 

25 

1:04       7:30 
4,4         0.5 

13:45 
4.3 

19:58  ' 
l.O 

M 

26 

O'JS 
5.2 

7:07 
0.4 

13:14 
4.2 

19:17 

0,5 

W 

26 

1:00 
4.8 

7:28 
0,5 

13:42 
4,2 

19:45 
0,9 

E 

S 

26 
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4.2         0.6 

14:34 
4.4 

20:48 
1.0 

5 

Tu 

27 

1.57 
4.fi 

8:06 
0.6 

14:20 
4.1 

20:20 
U,7 

D 

Th 

27 

1:51 
4,ri 

8:20 
0,6 

14:38 
4.2 

20:43 
1.0 

1» 

27 
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4. 1         0. 5 

1330 
4,6 

Ul;4o! 
0,9 

W 

28 

4.6 

0:05 
0.6 

15:22 
4.1 

21:23 
0.8 

A 

F 

28 

2:47 
4.3 

fl:10 
0,6 

16:28 
4.3 

31:38 
1.0 

M 

2S 

3,^6       9:46 
4.1         0.4 

16:07 
4.9 

22:30 
O.tl 

Th 

29 

3:3S 
4.5 

»:58 
0.7 

16:16 
4,3 

22:18 
0.8 

S 

29 

3:38 
1          4.3 

9:fi5 
0,5 

16:14 
4.6 

22:27 
0.8 

Tu 

29 

4:17      10:34 
4,1         0.3 

16:53 
5.1 

23:18 
0,rt 

A 

F 

30 

4:2fi 
4.5 

10:46 

o.« 

17  KH 
4.4 

23:10 
0,7 

E 

n 

M 

30 
31 

4:24 
4.2 

5:06 
4.3 

10:38 
0.4 

11:18 
0,3 
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5.0 
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0.7 

23:56 
0,6 
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■     ^     ' 
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JULY. 

AU0tT8T.                            1 

SEPTEHBER. 

I   ■ 

m 

Dayof- 

I  TiHie  And  Hetght  of  Hi^h  and 

0  j 

r  Time  and  Helf  ht  uf  High  and 
Low  Wiiter. 

c  Dayof- 

Timp  tttiil  HnlcrKt  A^  irr^h  mrtA 

i     1 

LowlViit<;r. 

a  w 

Bio 

1    W.  Mo 

_  iiiui;  BJiu  neiK^Diot  uign  ana 
Low  Water. 

0:05       6t57      12:06      1«:24 
0,4         4.8         0.0         5.7 

D    S 

1 

1         1:18       7:ltt     13:22      19:38 
-0.2         4.8     -as         6.1 

P    W 

1 

2:27       8:28     14:46      20:67 
—0.8        5,8     —0.9         6.1 

F 

2 

0:66       6:45      r2::^2      19:12 
0.1         4.5     -tl.l         5.9 

M 

2 

2:05       8fl0     14:14      20:28 
-0,4         .^1     -0,6         6.1 

E  Th    2 

»:15       9:18      16:37      21:46 
—0.8        6.9     — O.S         6.9 

^^^H 

9 

S 

3 

1:40       7:28      13:40      19:57 
—0.1         4.6     ^^O.li         6.0 

P    Tl3 

3 

2:te       8:4J^      15:04      210^8 
—0.6         5.3     -0.«         6,1 

F 

3 

4:02     10:10     16:B2     22:36 
-^,7        6.9     -0,7         5.6 

^^^H 

§ 

4 

2:2»       j^:l«      14:28      2046 
-0.2        4.7     ^.3         6.1 

W 

4 

a:42        9:40      15:55       22:08 
—0.7         5.4     -H).6          5.9 

S 

4 

4:60      11:06      17:t7      2S:30 
—0.6        5.8     —0.4         5.2 

^^^H 

M 

5 

3:16        9M      1520       21:35 
-0.3         4.8     -0,3         6.0 

Th 

5 

4:30      10:32      1«:.^      23£0O 
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§ 

5 
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—0.3        5,6     -4).l    .    ,     . 
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Tu    6 

4:05        9:5S      16:16       ;i3:2T 
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6 

5:IS      11:28      17:48      23:64 
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6 
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^^^H 

p 

W 

7 
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S 

7 

6:10      12-28      18:50    ,    ,    .  1 
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Tu    7 
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14        0.1         5.3         0.6 
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Th 

8 

5:45     11:48     18:05    .    .    .    f 
^.^         5.(J        0.1    ..     . 

i  § 

8 

0:50       7:16      13:80      19:54    1 
4.9     -0,2         5.4         0.2 

^  W 

8 

2:47       8:47      15:15      21:47 
4.3        0.2        5.2         0.« 
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£ 

F 

9 

0:15       eM      12:50       19rt)a 
5,2     -0,1         5.1         0.2 

M 

9 

1:55       K;06      H:34      21^00 
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Th 

9 
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^^^H 

S 

10 
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Tu 

10 

t:04       9:05      15:35      22:05 
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F 

10 
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^^^H 

s 

n 

2a4       ft;30      14:52      21:1  f» 
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W 

11 
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B 

U 
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M 

12 
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t  Th 

12 
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8 

12 
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Tu 

13 
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F 

13 
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0.4        4.6     ^^J.:;         ,-1,6 

M 

13 
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^^^H 

W 

U 
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4,6     -0.3         5,8    .,     . 

3 

14 

0:47        6:54      12:46      19:06    1 
0.2        4,7     -^.3         6.6 

1  Tu 

14 

1:89       7:46     18:56      19:59 
0.0        4.9        0.0        .1.2 

^^^H 

Th 

15 

0:14       6:16     12:10      18r35    i 
0,2         4.6     -0.4         S.9    ' 

»    S 

16 

1:30       7:36      13:32      19:50 
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1 

JAN^ABY, 

T 

FEBBITABY, 

HAR€H. 

1 

B*yof- 

Low  Water. 

*I5H,yot- 

Time  and  Height  nf  HfghRnd 
Loiv  Water, 

m 

Dayof- 

Time  and  Fldghtof  High  and 
L«>w  Waitr. 

W. 

Ma 

l,w. 

Mo. 

w. 

,M0. 

F 

1 

2:13       ai45     14:48      3Chft4 
6.9        t*.S        fi.2     —0.1 

M 

1 

8:«7    io:2S    10:20    nm 

6.9        0.4        6.9       0.0 

N 

M 

1 

2;3R       9:04     lft«6      'Mm 
6.5        0.7        6.0        0,5 

8 

2 

3:12       9:46      lfi:44      21:49 
7.1        0.2        6.2     ^o.a 

.\ 

T« 

2 

4:39      11:14      17:11      23:12 
7.0        0.3        6.0     —0.1 

Tu 

2 

8:2.^     10:00     16.^      22i05 
0.5        0.7        5.7         0,4 

^^^^1 

i 

3 

im      10:40     16:37      22:89 
7.JJ         0.1         6.2      -0.4 

W 

3 

6:2&     11:BB     I7:fi6    .    .    . 
7.1        0.2        6.1    ..    . 

W 

3 

4:20     10:60     16:61      22:57 
6,5        0,5        6.9         0.3 

^^^^1 

M 

4 

4:67      11:30      17:20      23:29 
7.5        0.0        «.3      ^.5 

Th 

4 

0:00       6:10     12^9     18:38 
—0,1        7.1        0.1        6.2 

Th 

4 

5:07      11:34      17:3*<      2;*:42 
6.6        0.3        6.1         0.2 

^^^^1 

Tu 

5 

5:44     12:16       18:11    ♦    .    . 
7-6     -0.1         6.3    .    .     . 

o 

F 

5 

0:44       e:&0      13:18      19.16 
-0,1         7.0        0.0         6,3 

F 

6 

6:51     12:12     18:16    .    .    . 
0.7        0,2        6.3    ..    . 

^^^^1 

C 

W 

6 

0lI6       6^30      12:59       lii:,15 
— Ol4        7.5     —0.1         6.  a 

S 

e 

lr26       7:30      13:53      19:5S 
0,1         6.9        0.0         6.» 

O 

B 

6 

034       6:30      12:49      1«:61 
0.1         6,7        0.0         6.6 

^^^^1 

Th 

7 

1:02      7:U      13^40      19'M 
—0.3       7.4     -^J.l         6.3 

A 

§ 

7 

2:02       ^:10      14:29      20^29 
0.2        6.7         0.1         6.8 

A 

S 

7 

im       7:08      13:21       19:'^ 
0,1         6.6        0.1         0,0 

^^^^1 

F 

8 

1:46       im      14:20      ■]*J:20 
0.0        7,2         aO         tS.l 

M 

1 

8 

2:40       8:45      15:09      2JK17 
0.4        6.5        0.3         6.3 

K 

M 

8 

1:37       7:40      33:52      19;59 
0.2        6.0        0.2         6.6 

, 

^^^^1 

B 

9 

2:28       3:^      15:«0      21r0a 
0.2        fl.9         0.1         6.0 

E 

Tu 

1 

9 

3:16       »;22     16:3«      21:46 
0.0       0.3        0.5        6.2 

Tu 

9 

2:10       8:14      14:25      20:33 
0.2        6.0        0.2         6.0 

^^^^1 

M 

10 

3:09        9:14       15:39      21:41 
0.6        6.5         0.3         .'j.9 

W 

10 

3:65     10:00     10:15      2i^ 
0.8        0.1        0.(1         (S,2 

W 

10 

2:47       8:49      U;59      21:08 
0.3        0.6        0.3         6.0 

^^^^1 

A 

M 

11 

S:fiO       9:65      16:19      TiriS 
0.9        6.2        0.0        a.t^ 

Th 

11 

4:40      10:42      16:57     23:11 
0,«        0.0        0.7         0.2 

Til 

U 

3:25       9:26     15:35     21:48 
0.3        0.2        0.5         0.5 

^^^^1 

1 

Tu 

12 

4:3i»     I0;3a     17K)0      23:10 
1.1        6.9        0.3         5.fi 

F 

12 

628      U'JIH      17:44    .    .     . 
0.9        5.7        0.8    .     .    . 

F 

12 

4m     10106      10:18      22:32 
0.4        0.0        0,6         0.5 

^^^^1 

1 

W 

13 

5:20      11:25      17:44      23.57 
1.2        5,7        0,9         .^.9 

C 

8 

13 

0:01       0:25      12:21       18:39 
0.2         1.0        6.0         0.8 

S 

13 

4:56      10:65      17:06      23:24 
0,6        5.8        0.7         0.4 

^^^^1 

In 

M 

0:11      1±14      18:32    .    .     . 
1.2        fi.«        0.9    ..    . 

§ 

14 

0:51       7:26     13:21      19;3T 
6.B        1.0        5,5        Q.7 

C 

S 

14 

6:62      11-50      18:00    .    .    , 
O.S        5.6        O.B    ,    .    , 

^^^^1 

F 

P 

15 

Ol48       7J07      m-Oe       19-24 
0.0         1.2        6.5         0.8 

M 

15 

1:59       ^:30      14:20      20:40 
0.6        0,8        6.6         0.5 

M 

15 

0:24       6:56     12:54      19^06 
6.S        0.8        5.6        0,8 

^^^^1 

B 

16 

1:»9       8:fi&     14:C1      20:17 
6.:e        l.O        5.6         0.6 

B 

Tu 

16 

2m       9:33      15:^      21:40 
0.8        0.5        5.9         0.1 

S 

Tu 

16 

1:29       B.04      14:02      20:15 
6.4        0.7        5.7         0.5 

^^^^1 

S 

17 

2:34        9:04      14:58      21:13 
6.6        O.S        5.7         0.^ 

W 

17 

3ii9      10129      10:20      W^** 
7.1        0,1         6.3      —0.4 

W 

17 

2:35        9:08      16:08      21:22 
6.0        0.4        6.1         0.1 

^^^^1 

M 

U 

^M     lOtOO      15:54      22105 
(1.9        0.4        6.9         0.0 

Th, 

18 

4:64      11:21      17:21      23:.M 
7.6     —0.4         6,8     —0.8 

Th 

13 

3;36      10 -06      10:10      22:22 
7,0        0.0        6.0.    ,—0.4 

^^^^1 

Tu 

12 

4;22      10364      16:46      ^M 
7.3        0.1         6.2      -0.3 

F 

19 

6:40      12:12      18:11    .    .    . 
7.9     —0.8        7.2    .    ♦    .  j 

F 

19 

4:35      10:58      17:04      23:10 
7.3     —0,6        7.1      -4>.8 

^^^^1 

a 

W 

20 

6:16     11:43     17^9      2:i:fi^J 
7.7      -0.3         6.5      ^0.6 

? 

B 

20 

035       G'M      l^m      19:06 
—1.0        &.0     —1.1         7.0 

8 

20 

6:30      11:48     17:54    .    .     . 
7.7     —1.0        7.7    .,    , 

^^^^1 

• 

Th 

21 

fi:06     n-lfH     18:29    .    .    . 

8,0    —0.6      as    .   .   . 

B 

21, 

1:17       7:29     13:49      19:62 
-»L2         tivl     -1.2         7.% 

F 

• 

§ 

21 

0:09       6:20      12:30      18:44 
—1.2        8.0     —1.2         8.0 

^^^^1 

F 

22 

0:40       er55     18^1      19:20 
— O.a        8.1      -D.a         7.1 

E 

M 

22 

2;07       8:19      14:35      20:43 
—1.2        8.0     —1.2         7.9 

E 

M 

22 

1:00       7:10      1S:24      19:30 
—1.4         8.1     — L3         8.1 

^^^^^ 

p 

B 

2l\ 

1:3!        7s4fi      14:10      20:10 
-4).  9        8.1     ^0.0         7.2 

Tu 

23 

2:59       9:10      15:23      21:33 
— LO        7.S      -0.9         7.7 

Tu 

23 

IM       7:57      14:10      20^8 
—1.4         8.0     — L3         8.2 

^^^^1 

a 

24 

2:22       8:05      14:69      2IHI1 
^-4J.8        7.9     —0.9         7.3 

■ 

W 

24 

3:51     lO.iW     HJ:11     22.-24 
—0.8        7.4     —0.0         7.6 

W 

24 

2:40       8:46     14:67      21:05 
—1.3        7.7     —LI         8,0 

^^^^1 

M 

25 

3:10       9:29      15:49      'Mibfi 
— O.fl         7.fi      -0.8         7.2 

Th 

25 

4:46      10:54      17:05      23:20 
—0.4        0.9     -^.3         7.2 

Th 

25 

3:30       9:35      16:46      2li5S 
—0.9        7.2     —0.7         7.6 

^^^^1 

E 

To 

26 

4:11      10:23      1^:40      22:51 
—0.4         7.2     -^.5         7.1 

D 

F 

26 

5:46      11^50      ]8iJl    .     ,    . 
0.1         6.3         0.0    ..    . 

F 

26 

4:24      10:27      16JI!      22:52 
^0.4        6,7     —0.3         7.2 

^^^^1 

W 

27 

6:10     11^20      17:34      23:4^ 
-0.2        6.9     —0.2         7.0 

B 

^ 

0:19.      0:51      tTm      l&M 
0.8        0.6        5.9         0.3 

S 

27 

5raO     11:24     17:34      2350 
ai        6.2        0.2         6.7 

^^^^1 

X 

Th 
F 
8 

28 
20 
30 

6:14      12:19      16:30    .    .    . 
0.1         6.5     — 0.1    .    .    . 

0^47       7:17      13:20      19:29 
£.9        0.4        6.1         0.1 

1:49       8:23      14.-23      20:29 
6.8        0.5        5.9         0.1 

S 

28 

1:22       8KK>      13:59      20:06 
0.6        0.7        5.7         0.6 

JS 

M 

Tu, 

28 
29 
30 

01:28     12S7     18:38    .    .    . 
OS        6.0        0,6    ..    . 

0:62       7:28     13:S4      19:42 
0.3        0,8        6,6         0.8 

1:57       8:32     14:40      30:46 
6.1         0.8        5,0         0.8 

H 

B 

31 

2iiQ       9:36      15^4      21:^6 
0.6        O.a        6.9         O.O 

w 

31 

2:58       9:30     16:40      21:46 
0,1        0,7        6.8         0.7 

* 

H 

The  Ud 
i;  compMrjw 
IrtJiij  Muan 
fs  3.  i  fi.H;t  l> 

es  are  plfteed  In  the  order  of  occurrerjce,  wi 
mat consectitlve  heightj^ ^vMI  tndirnu^  whfi 
Low  Wat«r,  which  is  the  fin  mm  vt  soimrlli 
L'iow  in  out!  pt'a  levcL    To  Nii«l  thu  rlcpth  of 
J  ilgn  hi Ij^^fiire  Ur*  hi^fgbt^  in  u-likh  t'u^e bi 

th  tboir  til  Hies  on  the  flr?t  line  nnd  hciffhtJt  o 
htT  it  IN  hij^li  or  km-  wiiU*r-    TIik  lie^diLN.  In 
a^  on.  the  Coaj?t  and  Gfodetk  Hnrvey  Chai 
wrttLT.  ftdd  the  tnhiiUif  height  to  the  «tmiidl 
ibtmct  it. 

u  the  Heotrtid  line  of  each  day, 
feet  and  tenths,  ap©  reckoned 
^9  fur  thin  region,  and  which 
nga  given  on  me  chart,  uiilc«a 

Thetlm 
aU  stealer 

etjfled  Is  Com  ml  Starid(Lrd,90th  meridian  \\\ 
LreLn  thenftLTnoon  {p.  m.)  and  when d[ mini 

:  0*-  irt  midnight.  12''  Is  noon:  all  hinirw  lefi«  thai 
shed  by  12  give  the  times  after  noon;  lor  ina 

n  12  are  in  ttie  forenoon  (a.  m.) . 

^^^^1 

•,  new 
equator;  A 

moon;  3)^  l*ii  <^imr  ;  0.^^11  moon;  ^,  3d  q^ 
r,  moon  iij  iiFMLtg^i'L'  or  pcrlffei*. 

nur,;  E^  tucxiin  on  the  e^^uator:  X«,  B»  moon  f 

kLTlbi'ift  north  tir  south  of  the 

M 

■ 

L 

n 


'^ 
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#»' 


APRIL. 

■ 

MAY. 

JUNE.                                  1 

^ 

Dayol- 

Time  luid  Height  of  High  and 
LowWBter. 

1 

W.  Mo. 

nme  and  Height  of  High  and 
LowWater, 

Daj-of- 

w.;mo. 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo- 

Th 

1 

3:56 
0.1 

I0:lfi 
0.5 

16:28 
6.0 

^;35 
0.6 

|8     I 

4:10 
6.9 

lOiaO 
0.6 

16:82 
6.2 

22:iS0 
0.6 

Tu 

1 

4:41 

6l0 

10:56 
0.2 

17:66 
6.9 

28:3.^ 
0.2 

F 

2 

4:15 
6.2 

0.5 

17:10 
6.2 

23:20 
0.4 

K 

%      2 

4:50 
6.1 

llrt» 
0.3 

17:10 

23:26 
0.3 

W 

2 

6:25 
6.2 

11:86 
0,0 

17:44 
7,3 

.    ,     . 

A 

S 

3 

C:28 
6,3 

11:40 
0,3 

17:4fi 
6.4 

.    .    . 

M     3 

6:28 
6.3 

11:36 
0.2 

17142 
6.8 

■    '    ' 

O 

Th 

3 

0:10 
0.0 

6:05 
6.3 

12:16 
-0.1 

18-26 
7,5 

s 

4 

0.3 

6.1 

12:14 
0.2 

18:20 
6.6 

Tu    4 

1 

0:02 
0.1 

6:02 
6.4 

12:12 
0.0 

18:18 
7.0 

« 

F 

4 

0:52 

1      ^^2 

6:46 
6.4 

12:56 
-0.2 

19:10 
7.6 

'  E 

0 

M 

5 

0:M 
0.2 

6:38 
6.6 

12:48 
0.1 

18:54 
6.7 

o 

\V     5 

0.40 
-0.1 

6:35 
6,4 

12:16 
0.O 

ISi.-ia 
7.3 

S 

S 

5 

1         1:36 
-0.3 

7;28 
6.4 

13:40 
^[1.1 

19-^54 
7.6 

Tu 

6 

1:08 
0.0 

7:10 
6.6 

13:20 
0.0 

19:25 
6.9 

Th'   6 

1:17 
-0.2 

7:11 
6.4 

13:22 
0.0 

19:30 
7.4 

§ 

tt 

2:20 
-0.3 

8:15 
6.4 

14:24 
0.0 

30:40 
7.6 

W 

7 

1:42 
-0.1 

7:42 
6.6 

13:&4 
0.1 

19:57 
7.0 

1f|    7 

1:55 
-0,2 

7:48 
6.4 

14fl0 
0.1 

20:12 
7.4 

M 

7 

3:10 
-0.2 

9:05 
6.3 

15:14 
0.2 

2132 
7.2 

Th 

8 

2:20 
0.0 

8:17 
6.4 

14:26 
0.2 

20:36 
7.0 

s 

a 

2:40 
-4J.I 

8:30 
6.2 

14:10 
0.3 

20:55 
7.2 

Tu 

8 

4:00 
-0.1 

lOHIJ 
6.2 

10:10 
0.3 

22:25 
6.9 

F 

9 

2:&8 
O.0 

8:56 
6.8 

15:06 
0.4 

2U16 
6.9 

B 

s 

9 

3:25 
0.0 

&:18 
6.1 

15^27 
0.5 

21:46 
7.0 

W 

9 

4:65 
0.0 

11^ 
6.2 

17:10 
0.5 

23:25 
6.6 

S 

10 

3:42 
0,2 

6.1 

15:46 
0.6 

22:05 
6.7 

M 

10 

4:16 

\          0.2 

10:12 
6.0 

16:20 
0.6 

22:40 
6.7 

C 

Th 

10 

6;53 
0.2 

12KI3 
6.3 

18:16 
0.6 

■     '     ■ 

§ 

11 

4:33 
0.4 

10:27 
6,>l 

16:36 
0.7 

23:00 
6.6 

Tu 

11 

6:14 
0.4 

11:12 
5.8 

17:20 
0.7 

23:41 
6.5 

F 

11 

0:30 
6.4 

6:50 
0,3 

1^04 
6.5 

19:24 
a  4 

8 

M 

12 

6:30 
0.6 

ll:2fi 
^7 

17:38 
0.8 

^ 

W 

12 

\        6:15 
0.4 

12:20 
5.9 

18:30 
0,7 

.     .     . 

E 
P 

S 

12 

1:35 
6.4 

7:50 
0.1 

14^2 
6,7 

^JO' 
0.2 

(£ 

Tu 

13 

0:00 
6.4 

0:3'J 
0.7 

12:3,5 
S.7 

18:45 
0.8 

Th 

13 

0:46 
6,3 

7:16 
0.5 

13:28 
6.2 

19L40 
0,6 

§ 

13 

2:38 
6.6 

8:48 
—0.2 

15:02 
7,1 

21:30 
0.0 

W 

14 

l:0& 
6.4 

7:38 
0.6 

13:4.^ 
5.0 

19:55 
0.6 

F 

14 

1:56 
6.3 

8:16 
0.3 

14:30 
6.5 

20:48 
0.3 

M 

14 

3:36 
6.5 

9:42 
—0.6 

15:57 
7.6 

t22T2h 
—0,3 

Th 

15 

2:12 
6.5 

B:42 
0.3 

14:50 
6.8 

21:(S 
0,2 

8 

15 

3:00 
6.6 

0:14 
—0.1 

16:20 
6.9 

2l:iH 
—0.2 

Tu 

15 

4i26 
6.6 

10:35 
-0.7 

16:50 
7.8 

--0.6  1 

F 

16 

6.7 

0:40 
O.0 

I&:&0 
6.7 

22^ 
^0,3 

E 
P 

§ 

16 

4:00 

10:06 
-0.5 

16:18 
7,5 

22:42 
—0.7 

W 

16 

5:17 
6.7 

1134 
-0.9 

17:40 
8.0 

.    .  , 

S 

.17 

4;IB 

7.1 

10:36 
-0.5 

16:44 
7.8 

23:00 
-0.7 

M 

17. 

4:60 
7.2 

10:68 
-0.9 

17:10 
8.0 

23:35 
—1.0 

• 

Th 

17 

0:10 
-4).  6 

6:06 
6.8 

12:14 
-0.9 

18=S6 
8.1 

£ 

s 

18 

6:12 
7.5 

llr26 
—0.9 

17:32 

7.8 

23:54 
—1.1 

Tu 

18 

5:40 
7.3 

U:48 
—1.2 

17^68 
8u3 

.     .     . 

N 

F 

18 

0:55 
-0.6 

6:30 
6.8 

33K)0 
-0.8 

19:12 

8.0; 

• 

M 

19 

B.-OO 
7.3 

12:14 
—1.2 

lB,-i0 
8.2 

• 

W 

19 

0:25 
—1.1 

6:25 
7.3 

12:35 
—1.2 

18:44 
8.4 

S 

19 

1:42 
-0.5 

7:38 
6.7 

13:46 
-0.6 

30:00^ 
7.7 

To 

20 

0:42 
-^1.4 

6:4B 
7.8 

12:58 
-1.3 

19:05 
8.4 

Th 

20 

1:12 
-1.1 

7:12 
7.2 

13.-20 
-1.1 

19:34 
8.3 

§ 

20 

2:26 
-0,4 

8:26 
6.5 

14:M 
—0.2 

30:41 

7,3 

W 

21 

1:30 
—1.4 

7:34 
7.7 

13:44 
-1.3 

19:54 
8.3 

F 

21 

2:00 
-0.9 

7:68 
7.0 

14:06 
-0.8 

30:20 
8.0 

M 

21 

3:12 
—0.1 

9:14 
6.3 

15:22 
0.2 

21:30 
6.9 

Th 

22 

2:18 
—1.2 

8:20 
7.3 

14:32 
—1.0 

20:42 
8.1 

N 

S 

22 

2:47 
-0.6 

8:45 
6.6 

14:55 
-0.4 

2l:0fi 
7.5 

Tu"22 

3:.56 
0.1 

lOiK 
6.0 

16:12 
0.6 

22:lSi 
6.5 

F 

28 

a:OB 
-0.8 

9:10 
6.9 

15:20 
-0.6 

21:54 
7,6 

§ 

23 

3:» 
-0.2 

9:36 
6.3 

15:46 
0,1 

21:56 
7.0 

w  2a 

4:45 
0.1 

10:58 
.5.8 

17^ 
1.0 

23:07 

eo 

S 

34 

4:00 
-0.3 

10  KM 
6.5 

16:10 
-0.1 

22:25 
7.1 

M 

24 

4:26 
0.1 

10:36 
6.0 

16:40 
0.6 

22rfj0 
6.5 

Th  24 

1 

6:30 
0.7 

1145 
5.7 

17:!^ 
1.3 

33:56 

6.7 

N 

i 

25 

4:56 
0.1 

10:&T 
6.1 

17:07 
0.4 

23:20 
6.6 

Ta 

2& 

5:20 
0,6 

11^^ 
5.7 

1738 
1.0 

23:45 
6.1 

A 

3) 

F 

26 

6:18 
0.9 

12:32 
6,6 

18:60 
L3 

.     .    .1 

M 

26 

6:52 
0.5 

11:58 
6.7 

18:08 
0.8 

U 

W^26 

6:14 
0.7 

12:90 
5.6 

18:40 
1.2 

.    .    . 

E 

S 

26 

0:50 
6.5 

7r08 
0.9 

13:22 
6.8 

19:44 

1-3, 

]D 

Tu 

27 

0:TO 
6.2 

6:62 
0,8 

13:05 
6.6 

19:15 
1.0 

Th 

27 

0:45 
6.7 

7:08 
0.9 

13:26 
5.6 

19:40 
L3 

§ 

27 

1:12 

5,4 

7;6« 
0.S 

14:10 
6.0 

30  :^^ 
1.2 

W 

28 

1:26 
6.9 

7:64 
0.8 

14:10 
5.6 

20:"20 
1.1 

A 

F 

28 

1:45 
5.6 

8:02 
0.0 

14:17 
5.7 

20:36 
1.2, 

M 

2S 

2:32 
5,6 

8:46 
0.7 

15:00 
6,2 

21:36 

0.9 

Th 

29' 

2r2B 
5.8 

8:52 
0.9 

15:06 
5.7 

21:1S 
1.0 

E 

S  1 

29 

2:38 
6.6 

8.50 
0.8 

16KH 
5.9 

21:25 
LO 

Tu 

29 

3:20 
5.6 

9:32 
0.5 

15:45 
6,6 

22:12 
0.7 

A 

F 

30 

3:26 
6.S 

0:40 
0.7 

15:B0 
6.0 

22:08 

0.8 

8 

30 

3:25 
6.7 

9:85 
0.6 

15:46 
6.2 

22:10 
0.8 

W 

30| 

4;08 
6.8 

10:17 
i)i2 

16^30 
7,0 

23.i» 
0.3 

M 

31 

4:06 
6.8 

10:16 
0.4 

16:27 
6.6 

22:50 
0.5 

1 

at 
frt 

is 
an 

a! 

eq 

Th 
omf 
>m  h 

aiDU 

Th 

Igre 

uato 

utld 

s(- 
Ellm 
ater 
new 
r;  A 

BB  are  placed  [n  the  order  of  ot-^Hirrence,  wi 
jn  of  consecutive  JieUhtii  will  imUfate  whet 
Low  Wiittr,  which  ui  the  datum  of  t^oundLi 
elow  mean  se*  level.    To  find  the  depth  of  i 
1  flign  is  before  the  height,  in  which  case  su 
e  used  iaCeiitml  Standnfd,  DOth  meridian  W. 
arc  in  the  afternoon  (p.  m,)  and  when  dJmi 
moon^  ;S.  Ut  qimr,:  Q.  f^H  moon;  ([,  3d  q 
P,  moon  in  apogee  or  perigee. 

Ih  their  times  on  the  fl ret  line  and  heights  o 
her  it  h  high  or  low  water.   Tht^  height'^,  in 
ags  on  the  <JOa&t  and  Geodetic  Sur\'ey  Char 
iiaternadd  the  tabular  height  to  the  soundit 
btract  it. 

:  0»  is  midnight,  12"  is  noon ;  ail  houra  less  tha 
nifihed  bj'  12  give  the  timea  after  noon;  for 
uar.;  E,  moon  on  the  equator;  N,  ft,  moon  i 

n  the«?cond  line  of  each  dar 
feet  and  tenths,  apt>  r*Hkoned 
ta  for  I  hi*  regii>ti,  and  which 

tn  12  are  in  tbe  forenoon  (« JO,) . 
Instance,  15:47  is  3:47  p.  to. 
Krtheat  tioith  or  south  of  itw  | 
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' 

JULY. 

AUGUST. 

SEPTEMBER.                            | 

'i 

Day  of— 

Time  and  Helf  htof  High  and 
LowWater. 

a  Day  of— 

Time  and  Height  of  High  and 
LowWat«r. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

W.  jMo. 

^ 

W.  Mo. 

W. 

Mo 

Th     1 

1 

4:56 
6.0 

11:08 
0.0 

17:16 
7.8 

28:45 
0.0 

O 

s 

1 

0:10 
-0.4 

6:08 
6.7 

12:18      1832 
—0.6         7.9 

P 

W 

1 

1:24 
—1.2 

726 
7.8 

13:40 
-1.2 

19:52 
8.0 

'  F  i    2 

5:40 
6.2 

11:60 
-0.2 

18K)2 
7.6 

1 

2 

0*8 
-0.7 

6:57 
7.0 

13:06      1922 
—0.8         8.0 

£ 

Th 

2 

2:10 
-1.2 

8:16 
7.9 

14:32 
-LI 

20:42 
7.9 

0    si    3 

0:30 
-0.3 

625 
6.4 

12:36 
-0.8 

18:50 
7.8 

P  Tu 

3 

1:45 
—0.9 

7:46 
7.2 

14:00      20:10 
-0.8         7.9 

F 

3 

2:55 
—1.0 

9.-06 
7.8 

15:25 
— LO 

21:34 
7.6 

S|    4 

1:18 
—0.6 

7:14 
6.6 

1825 
—0.4 

19:38 
7.9 

W 

1 

4 

2:84 
-0.9 

8:35 
7.3 

14:50      21:00 
-0.7         7.7 

is;   4 
1      , 

8:45 
-0.8 

9:55 
7.6 

16:18 
-0.6 

22:26 
7.1 

M 

5 

2:05 
—0.6 

8:00 
6.7 

14:11 
-0.4 

20:26 
7.8 

E 

Th 

5 

820 
-0.9 

9:80 
7.3 

15:40      21:54 
-0.5         7.4 

!s 

5 

4:35 
-0.4 

10:47 
7.8 

17:14 
-0.2 

23:20 
6.6 

Tu 

6 

2:64 
-0.6 

8:52 
6.7 

16:06 
-0.2 

21:18 
7.5 

F 

6 

4:10 
-0.6 

10:24 
7.2 

16:40      22:60 
—0.3         7.1 

(c;m 

6 

631 
-0.1 

11:46 
7.0 

18:18 

a2 

,p  W 

7 

3:44 
-0.5 

9:45 
6.7 

15:55 
-0.1 

22:10 
7.2 

8 

7 

6:03 
-0.3 

11:15 
,7.1 

17:37      23:45 
—0.1         616 

Tu 

7 

0:21 
6.1 

631 
0.2 

12:60 
6.7 

19:23 
0.5 

i      Th 

8 

4:86 
-0.8 

10:42 
6.7 

16:56 
0.1 

23:08 
6.8 

<L 

S 

8 

5:68 
-0.1 

12:12 
7.0 

18:40    .     .    . 
0.2    ..    . 

nIw 

8 

129 
5.8 

7:85 
0.4 

13:65 
6.6 

20:31 
0.6 

E     F 

9 

5:26 
-^.1 

11:40 
6.7 

17:68 
0.2 

M     9 

0:45 
6.3 

6:66 
0.1 

13:18      19:48 
6.8         0.4 

Th 

9 

236 
6.7 

8:40 
0.5 

14:59 
6.6 

21:34 
0.5 

I     S    10 

0:10 
6.5 

6:25 
0.0 

12:38 
6.8 

19:02 
0.3 

Tu 

10 

1:48 
6.0 

7:66 
0.1 

14:17      20:64 
6.8         0.5 

F 

10 

8:89 
6.8 

9:41 
0.8 

15:66 
6.6 

22:28 
0.4 

,     1  S    11 

1:10 
6.4 

7.-28 
0.0 

13:40 
6.8 

20:08 
0.3 

W 

11 

2:52 
5.9 

9K)0 
0.1 

15:18      21:55 
6.9         0.4 

8 

11 

4:34 
6.0 

1036 
0.2 

16:48 
6.7 

28:14 
0.2 

'       ^ 

12 

2:14 
6.2 

8:20 
—0.1 

14:40 
7.0 

21:10 
0.2 

NJTh 

12 

8:56 
6.0 

9:56 
0.0 

16:14      22:48 
7.0         0.8 

S 

12 

5:20 
6.8 

11:25 
0.1 

17:86 
6.8 

23:65 
0.0 

i 

Tu 

13 

302 
6.2 

9:18 
-0.2 

15-38 
7.2 

22:10 
0.1 

iF 

13 

4:50 
6.1 

10:60 
-0.1 

17:06      23:36 
7.1         0.1 

M 

13 

6:01 
6.6 

12:09 
0.0 

18:18 
6.8 

W 

14 

4.-08 
6.2 

10:14 
-0.4 

16:30 
7.4 

23.-05 
-0.1 

8 

14 

6:88 
6.2 

11:40 
-0.2 

17:40    .    .    . 
7.2    ..    . 

• 

Tu 

14 

0:83 
-0.1 

6:88 
6.6 

12:49 
0.0 

18:56 
6.8 

i 

Th 

15 

6:02 
6.8 

11:06 
-0.6 

1722 
7.6 

23:64 
-0.2 

• 

IS 

15 

0:20 
-0.1 

625 
6.4 

12:27      18:38 
—0.2         7.2 

E 

W 

15 

1:09 
0.0 

7:12 
6.7 

13:25 
0.0 

1929 
6.7 

N 

F 

16 

6:60 
6.4 

11:66 
-0.6 

18:12 
7.6 

.    .    . 

M 

16 

1:00 
-0.2 

7:02 
6.5 

13:10  •   19:18 
-0.2         7.1 

A 

Th 

16 

1:41 
0.0 

7:46 
6.7 

13:60 
0.1 

i20:01 
6.7 

1 

S 

17 

0-.39 
-0.8 

6:38 
6.5 

12:42 
-0.5 

18:54 
7.6 

Tu 

17 

1:40 
-0.2 

7:40 
6.6 

13:62      19:66 
0.0         6.9 

F 

17 

2:14 
0.1 

8:19 
6.7 

14:83 
0.2 

20:36 
6.6 

s 

18 

1.-24 
-0.8 

722 
6.6 

13:30 
-0.8 

19:38 
7.4 

W 

18 

2:16 
-0.1 

8:17 
6.5 

14:82      2036 
0.2         6.7 

8 

18 

2:46 
0.8 

8:52 
6.6 

15:10 
0.8 

21:11 
6.2 

M 

19 

2:06 
-0.2 

8:04 
6.4 

14:14 
-0.1 

20:20 
7.2 

A 

E 

Th 

19 

2:50 
0.1 

8:56 
6.4 

16K)6      21:10 
0.4         6.4 

S 

19 

3.20 
0.6 

9.29 
6.6 

15:60 
0.4 

21:49 
6.0 

1 

Tu 

20 

2:45 

-tO.i 

8:46 
6.8 

14:66 
0.8 

21:04 
6.8 

F 

20 

326 
0.8 

9:32 
6.3 

16:42      21:50 
0.6         6.2 

M 

20 

8:68 
0.7 

10:10 
6.4* 

1635 
0.6 

22:81 
6.7 

W 

21 

355 
0.0 

9:90 
6.1 

16:40 
0.6 

21:45 
6.6 

S 

21 

4H)0 
0.6 

10:10 
6.3 

1626      22:26 
0.7         6.0 

Tu  21 

4.41 
0.9 

11:00 
6.3 

17:28 
0.8 

23:23 
5.5 

Th 

22 

4:05 
0.3 

10:12 
6.0 

1622 
0.9 

22:27 
6.1 

s 

22 

4:38 
0.7 

10-JW 
6.2 

17:09      23:10 
0.9         5.7 

^ 

W;22 

6:84 
1.0 

11:66 
6.2 

18:28 
0.9 

.    .    . 

A 

E 

F 

23 

4:45 
0.6 

10:57 
6.9 

17:06 
1.1 

23:10 
6.8 

D 

M 

23 

6:24 
0.9 

11:40 
6.1 

18:02    .    .    . 
1.0    ..    . 

3 

Th!23 

0:26 
5.4 

6:87 
1.0 

12:59 
6.2 

1932 
0.8 

8 

24 

5:28 
0.8 

11:40 
6.9 

17:55 
1.2 

23:58 
5.6 

Tu 

24 

0:00 
6.5 

6:16 
1.0 

12:32      19:00 
6.1         1.0 

F   24 

! 

1:84 
6.6 

7:46 
0.8 

14:04 
6.4 

20:89 
0.6 

}) 

S 

25 

6:15 
0.9 

1228 
5.9 

18:46 
1.2 

.    .    . 

W 

25 

1:00 
5.4 

7:12 
1.0 

1830      20:04 
6.2         0.9 

8    25 

2:40 
6.8 

8:61 
0.6 

16:09 
6.7 

21:36 
0.2 

M 

26 

0:48 
6.4 

7:02 
0.9 

18:18 
6.0 

19:44 
1.2 

Th 

26 

2K» 
6.4 

8:14 
0.8 

1434      21:08 
6.4         0.7 

S   26 

8:41 
6.3 

9:64 
0.0 

16K)7 
7.1 

2231 
—0.3 

1 
1 

Tu 

27 

1:42 
5.4 

7:55 
0.9 

14:10 
6.2 

20:40 
1.0 

S 

F 

27 

8:04 
6.7 

9:16 
0.4 

15:34      22:06 
6.8         0.3 

M   27 

4:87 
6.9 

10:60 
-0.5 

7.4 

2322 
—0.7 

W 

28 

2«.36 
5.5 

8:62 
0.6 

15:06 
6.6 

21:38 
0.7 

S 

28 

4:04 
6.1 

10:14 
0.0 

16:80      23:00 
7.2      -0.1 

9 

£ 

Tu 

28 

529 
7.4 

11:48 
—1.0 

17:55 
7.8 

.    .    . 

Th 

29 

8:84 
6.7 

9:44 
0.4 

16:00 
6.9 

22:30 
0.3 

s 

29 

4:58 
6.6 

11:08 
-0.5 

17:24      23:48 
7.6      -0.6 

W 

29 

0:10 
-1.0 

6:18 
7.8 

12:34 
-L8 

18:45 
8.0 

S 

F 

30 

4:26 
6.0 

1038 
0.0 

16:58 
7.8 

28.-22 
0.0 

o 

M 

30 

5:50 
7.0 

12K)0 
-0.9 

18:14    .    .    . 
7.9    ..    . 

Th 

30 

0:68 
—1.8 

7.-06 
8.1 

1323 
—1.4 

19:82 
8.0 

S 

31 

5:18 
6.8 

11.-28 
-0.8 

17:43 

7.7 

.*  .*  : 

Tu 

31 

0-35 
-1.0 

6:40 
7.5 

12:60      19:04 
—1.1         8.0 

Th 
a  com] 

from  J 
is  3.4  1 
a  mini 

etid 
Miris 
tfeai 
eetl 

18(- 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  helKhts  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  sound! 
5elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  m 

th  their  times  on  the  first  line  and  heights  c 
ther  it  Is  high  or  low  water.   The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  Survey  Chi 
water,  add  the  tabular  height  to  the  soundl 
ibtract  It. 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

The  til 
(a.m.),aU 

Qe  used  is  Central  Standard,  90th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh 

W.;  0>>  is  midnight,  12»  Is  noon;  all  hours  le 
en  diminished  by  12  give  the  times  after  noox 

fls  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  8:47  p.  m. 

#,  ne¥ 
equator;  A 

r  moon;  ^.  Ist  quar.;  Q.  'all  moon;  (C,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

Luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  sonth  of  the 

In'- 
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.r    '     n 


'**    ♦ 


iV^^ 


OCTOBER. 


Da^r^'— 


W.  Mq. 


F 

§ 
M 
Tu 
W 

Th 

F 

s 

H  10 
H  11 
Tu  12 
W  13 
Th  14 
F,15 
S  '16 
»  17 
M  18 
Tu  19 
W  20 
Th  21 
F  23 
S    23 


Tfipe  and  Height  of  Hl^h  atid 


1:45 
—1,3 

2:ai 
-M 

3:19 

4:10 
—0.4 

S;06 
0.0 

0:09 
0.& 
1:0J» 
&.7 

2:16 
S.7 

a:lfi 

4:li 
6.) 

4:&& 
6.S 

5:34 
6.5 

0:01 
0.1 

0:36 
D.1 

1^08 

ai 

2:11 

2:46 
O.S 

3:35 
0.7 

4:11 
0.» 

6:07 
.   1.0 

0:02 
6,5 

1:13 
6.7 

2:30 

e.i 

3:20 
G.& 

4:15 
7.1 

6:05 
7.7 

6:M 
ti.l 

Ol33 
—1.3 

1:10 
— L3 

2:07 
—1.1 


7:61 
8.2 

a,i 

9:30 

7,9 

10:24 

7.4 

urii 

7.0 
12:21 
6.5 
7:15 
0.7 

mi 

0.7 

i>:'i5 
0.7 

10:20 

11:06 
0.4 

U:4fi 
0.3 

6:09 
6.6 

0:41 
6.7 

7:11 
6.« 

7;*t 
«.9 

8:19 
6.9 

^m 

9:41 
6,7 

10:31 
6.5 

11:29 
6.3 

6:13 
1.0 

7:24 
0.8 

»:31 
0.5 

9:35 
0.0 
10:^ 
—0.5 
11:26 
^0.9 

12^15 
—1.3 

6:40 
8.4 
7:28 
8.5 

8:16 
8.3 


14-14 
— L4 

15:04 
—1.1 

15'5<V 
—0,7 
16:51 
—0,2 

17:53 
0.2 

18:5H 
0.6 

13:30 
6,2 

14:34 
6.1 

15:35 
6.2 

16:29 

6.3 
17:14 

6.4 
17:51 

e.4 
12^21 

0.1 

12:55 
0.0 

13:30 
0-0 

14:04 
O.O 

14:43 
0.1 

15:24 
0.2 

16:11 
0.4 

17:05 
0.6 

18:04 
0.7 

12:32 
6.2 

13:40 
6.3 

14:45 


15:47 
6.8 

16:44 
7.2 

17:34 
7,6 

1«:'J1 
7.7 

13:05 
—1.4 
13:64 
—1,3 
14:44 
--1.0 


20:20 
7.7 

2\m 

7.4 

22:01 
6.9 

22:66 
6.4 

23:  SO 
6.0 


20:0.^ 
0,7 

21:W» 
0.6 

21:59 
0.4 

22:46 
0.4 

23:25 
0.2 


18:25 
6.6 

18:57 
6.6 

19:29 
ti,4 

20  m 

20:39 
6.1 

21:18 
5,9 

32:04 
5,7 

23:58 
&.6 


19:06 

o.e 

20:11 
0.5 

21:10 
0.2 

22:05 
-0,2 
22:66 
—0.7 
23:46 
—1.1 


19:09 
7. a 

19:.58 
T.4 

20:46 
7.1 


NOVEMBER, 


||D^yof-J 
«  I  W.  Mo.j 


Time  and  H«I«ht  of  HUrb  atid 
Low  Walter, 


Mi    1 

N  Tu'   2 


I 


w;  3 

Th    4 

fI   5 


M|  8 

Tu'   9 

I 

W  ■  10 
Th  U 

F  Il2 
S  13 
S  14 
M 1 16 
Tu'l6 
\V,17 
ThJlS 
F  Ifl 
8  20 
S  £21 


\\2A 

Th'25 
F  .26 


M   29 
Tu  30 

i 


2M 

—0.7 

3:48 
—0.3 
4:44 
0.2 
5:45 
0.6 

0:41 
5.7 

1:48 
6.7 
2:47 
5.8 
3:36 
6.0 

4:1* 
6.2 

AM 
6.6 

6:31 
6.7 

6:04 
0.9 

0:33 
0.1 

IHM 
0,2 

1:41 
0.8 

2i0 
0.4 

8^ 
0.6 

3^ 
0.7 

1:50 
0,9 

5:66 
0.9 

0:S3 
6l0 

1:56 
6.4 

2:^ 

e,8 

3:50 
7.3 

4:40 
7,8 

5:30 
8.2 

0:09 
-1.2 

0:M 
-1,2 

1:45 
—1.0 

2:34 
—0.6 


7.9 
10:00 

7.4 
10:.^ 

6.9 

11^55 
6.4 

6:51 
0.9 

7:68 
l.O 
8:59 
0.9 
9:50 
0,S 

I0:3ri 
0.6 

11:15 
0.3 

11:51 
0.2 

12:2S 
0.1 

%M 
7.1 

7:14 
7.3 

7:68 
7,2 

8:36 
7.2 

9:21 
7.0 

10:12 
6.7 

Ll:10 
6.5 

12:11 
6.3 

7*4 
0,8 

tt:t2 
0.5 

9:15 
0.0 
10:14 
-0.5 
11:07 
—0.8 
12:00 
—1.0 

e:'iO 

K.4 

7:08 

a4 

7:57 
8.2 
H:45 
7.8 


16:36 
-0.6 
16:29 
-0.2 

17^ 
0,2 

18r>9 
0.6 

13:01 

6.1 

14:04 

5.9 

16:05 

5,9 

15:55 
6.0 

16:3« 
6.1 

17:15 
6.2 

17:60 
6,2 

1^:23 
6,2 

0.0 

13:40 
0.0 

14:20 
0,0 

16:05 
0,0 

15:53 
0.2 

16:46 
0.3 

17:44 
0.4 

18:42 
0.5 

13:19 
6.S 

14:25 
6.1 

15:26 
6.7 

16:20 
7.0 

17rl0 
7.2 

18:00 
7.3 

12:49 
— i.l 

13:36 
—1.0 

14:26 
-0.8 

16:15 
-0,5 


21:39 

e.7 

22:34 
i(.3 

23:35 
5.9 


li:29 
0.6 

20:29 
0.7 

21:Z1 
0.7 

22-08 
0.5 

^:46 
0.3 

23:23 
0,2 

23:59 
0,1 


18:^ 
6.2 

19:33 
6.2 

20:11 
6,1 

20:66 
6.0 

21:46 
6.9 

22:41 
6.8 

23:46 
6.8 


19:41 
0.4 

20.42 
0.0 
21:37 
—0,4 
22:30 
-0,7 

23:20 
— LO 


18:48 

7.2 
19:36 

7,1 
20:25 

6.9 
21:16 

6.5 


DECEMBER. 


tMyof— 

W.  Mo. 


W  1 

Thj  2 

S  I  4 

S  5 

M  6 

Tu  7 

I 

W  8 


Th 


0 


F'lO 
S  11 
%  12 
M  ,  13 
Tu:  14 
W  16 

Th'ie 

F  '17 

s  ,is 

8    19 

M  :  20 

TJ2I 

I 
W  22 

Th  23 

F   24 


Time  and  Height  i»f  B.lgh  Add 
Low  Water. 


3f26 
—0,2 

4:20 

as 

5:18 

a7 

0:08 

5.8 

1-08 
5,7 

2:00 
5.T 

2:49 
6u9 

8^21 
6.2 

4:13 
6.4 
4:61 
6.7 
5:,10 
7.0 

0:01 
0.1 

0:40 
0,1 

1:20 

0.1 

-2:03 

0.2 

2:50 
0.3 

3:41 
0.4 

4:37 
0.5 

6:40 

0.6 

0:29 
6. 4 

6.6 

2-29 
6,9 

3:26 
7.3 

4:21 
7.7 

.5:12 
8.0 

6;0a 
8.1 

0:39 
—0,9 

1^ 
—0.8 

2:12 
—0.6 

—0.1 

8-J6 
0.3 


9:39 
7.4 

lOiiO 
&9 

11,-25 
6.4 
6:19 
1.0 

730 
1.2 

8:19 
1.1 

9:10 
1.0 

9:57 

0,9 

10:39 

0.7 

11:19 

0.4 

ll:5e 
0.2 

6:09 
7.2 

6:50 
7.4 

7:34 

7.6 

8:19 
7,4 

7.2 

9'5§ 
7.0 

10:63 
6.7 

11:54 

6.4 

6:46 
0.6 

7:61 
0.3 

»:66 
0.1 

9:66 
—0,1 

10:61 
"0.4 

11:44 

--0.6 

12:33 

—0.7 
6:61 
8.1 

7:39 
S.0 

8:25 
7.7 

9:12 
7.2 

10:00 
6,8 


16:06 
^-0.2 

16:50 
0.1 

17:64 
0.4 

12:24 
6.0 

13:24 
6.8 

14:21 
6.6 

16:10 
5.6 

16:56 
6.7 

16:35 
6.8 

17:14 
6.9 

17:51 
6,0 

12:37 
0.0 

13:19 
—0.1 

14:01 
-0,2 

14:4S 
—0.2 

16:36 
-0.1 

16:27 
O.D 

17:21 

0.2 

18:16 

0.3 
12:67 

6,8 
14:01 

6.4 
15.^1 

6.4 

15:57 
6.5 

16:50 
6.7 

17:41 
6.8 

18:90 

e.8 

13121 
-4>.7 

—0,6 

14:54 
—0.4 

16:40 

-0.2 

16-27 

0.1 


22:10 

6.L! 

231** 
GO 


18:fpO 
0.7 

19:l;t 

an* 

20:34 
0.7 

21:20 

0.  i. 

23:4.1 
23:21 


lf4:;St) 
19:10 

!9:.\S 
6.2 

20:40 
111 

21tSl 
&3 

33:Sis 

6.2 

2:S:29 
6.2 


19:15 
O.i 

20:14 
0.0 

21:11 
—0.3 

22:05 
— U,6 

22:5fi 

23:4i> 
— 0,» 


19:19 
6.!i 

2(I:0& 
6.7 

20:56 

6,5  I 

21:45  I 

6.1 1 

22:35  1 
6J' 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  time«  on  the  flrrtt  line  and  heltfhta  on  the  se>concI  line  of  each  6m.j\ 
acomparlwn  tif  con.'iecutlve  heiirhtB  will  Indicate  whether  it  in  high  or  Itjw  whict.  The  heiirnt'^,  In  feet  and  lenth.^,  are  Peckonytl 
fRim  Mean  Low  WatcT,  wlili:!h  k  the  dtitiirn  uf  tHiiindlnK^ on  the  Ctmst  arid  Geodetie  ^urvfy  Chartw  for  this  reifion.  and  nhlt  h 
iii  3.4  feet  below  mean  aea  level.  To  find  tlie  depth  of  water,  add  the  tabular  height  to  the  soundinfrs  given  on  the  chart,  un1e:4i 
a  minus  (— )  sign  is  hefore  the  height,  in  whlcli  cast  subtract  U. 

The  time  u*ied  is  Central  ^tandard^  90th  Meredlan  W.;  0*  Is  midnight^  12^  Is  noon;  all  hours  le.sa  than  12  are  In  the  forenoon 
f  a.  in. ) ,  all  greater  arc  in  the  af  Lemoon  { p.  m. )  and  when  dlminljihiKl  by  12  give  the  times  after  noon;  for  iiuttnncc,  15:47  ix  8:47 p.  id. 

S,  new  moon;  ^,  Istquar.;  O-  fi^H  moon;  (^^  3d  qn<ir.;  E,  moon  on  the  equator;  N,  S,  moon  farther  north  or  aouth  of  the 
cquatof;  JL>  P^  mooti  in  apogee  or  perigee. 


FERNANDINA  (Dade  street),  FLORIDA,  1909. 
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■ 

JANUARY. 

FEBRUARY. 

MARCH.                               1 

s 

?5 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

l:^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

N 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

Z: 

Mo. 

W. 
M 

Mo. 
1 

F 

1 

3:00 
6.2 

9:26      16:30 
0.3        6.5 

21:34 
—0.2 

M 

1 

4:31 
6.2 

11:05 
0.6 

17:06 
5.2 

28:00 
0.0 

3:08 
6.8 

9:42 
0.7 

15:47 
5.0 

21:43 
0.4 

S 

2 

8:56 
6.S 

10:27      16:30 
0.2        5.5 

22:29 
-0.3 

N 

Tu 

2 

5:25 
6.3 

11:68 
0.4 

17:58 
6.8 

23:53 
—0.1 

Tu 

2 

4:08 
5.8 

10:42 
0.6 

16:46 
5.1 

22:42 
0.3 

S 

3 

4:53 
6.6 

11:24      17:24 
0.1         6.6 

23:20 
—0.4 

W 

3 

6:14 
6.8 

12:43 
0.2 

18:47 
6.4 

•    •    • 

W 

3 

5:03 
5.9 

11:33 
0.5 

17:40 
5.2 

28:36 
0.2 

! 

M 

4 

5:46 
6.6 

12:15      18:16 
0.0        6.5 

Th 

4 

0:42 
-0.1 

6:58 
6.3 

13:25 
0.1 

19:28 
5.4 

Th 

4 

5:52 
6.0 

12:18 
0.3 

18:26 
5.4 

.     .    . 

Tu 

5 

0:10 
-0.4 

6:31      13:02 
6.7         0.0 

19:01 
6.6 

O 

F 

5 

1:27 
0.0 

7:38 
6.3 

14:04 
0.1 

20:05 
5:4 

F 

5 

0:25 
0.1 

6:36 
6.0 

12:68 
0.1 

19:05 
5.5 

N 

o 

W 

6 

0:59 
—0.4 

7:16      13:45 
6.7         0.0 

19:45 
6.5 

S 

6 

2.-07 
0.1 

8:17 
6.1 

14:37 
0.1 

20:42 
5.4 

O 

S 

6 

1:07 
0.1 

7:15 
6.0 

13:33 
0.1 

19:40 
6.6 

Th 

7 

1:44 
—0.2 

7:59*    14:26 
6.5         0.0 

20:26 
6.4 

A 

s 

7 

2:43 
0.8 

8:50 
6.0 

16:10 
0.2 

21:15 
5.4 

A 

s 

7 

1:46 
0.1 

7:52 
5.9 

14:05 
0.0 

20:12 
6.7 

F 

8 

2:26 
0.0 

8:39      15:04 
6.3         0.1 

21:06 
5.8 

M 

8 

3:20 
0.6 

9:23 
5.8 

15:43 
0.2 

21:47 
5.4 

E 

M 

8 

2:20 
0.2 

8:24 
5.8 

14:87 
0.1 

20:40 
5.8 

S 

9 

3K)8 
0.3 

9:17      16:40 
6.1        0.2 

21:43 
6.2 

E 

Tu 

9 

3:56 
0.6 

9:67 
5.6 

16:15 
0.4 

22:22 
5.5 

Tu 

9 

2:52 
0.2 

8:65 
6.8 

15:10 
0.2 

21:12 
5.8 

' 

s 

10 

8:46 
0.6 

9:58      16:17 
6.8        0.3 

22:22 
6.1 

W 

10 

4:30 
0.6 

10:34 
5.5 

16:49 
0.5 

23:08 
5.6 

W 

10 

8.-25 
0.3 

9:28 
5.7 

15:38 
0.3 

21:45 
5.8 

JA 

M 

11 

4:24 
0.8 

10:32      16:56 
6.6         0.4 

28KX) 
6.1 

Th 

11 

5:12 
0.7 

11:16 
6.8 

17:31 
0.6 

23:46 
6.6 

Th 

11 

4:01 
0.8 

10:02 
6.5 

16:12 
0.4 

22:23 
6.8 

' 

Tu 

12 

6:07 
0.9 

11:10     17:32 
5.3        0.6 

23:42 
5.2 

F 

12 

6K)0 
0.7 

12:01 
6.1 

18:17 
0.6 

F 

12 

4:42 
0.4 

10:42 
5.3 

16:52 
0.5 

23:10 

5.8 

E 

W 

13 

5:52 
1.0 

11:52      18:17 
5.2        0.7 

:  :  : 

C 

S 

13 

0:38 
5.6 

6:68 
0.8 

12:56 
6.0 

19:12 
0.6 

S 

13 

5:80 
0.5 

11:26 
5.1 

17:38 
0.6 

d 

Th 

14 

0:32 
5.3 

6:40      12:45 
1.0        5.1 

19:05 
0.7 

s 

14 

1:88 
5.6 

8KN) 
0.7 

14K)0 
4.9 

20:18 
0.6 

c 

s 

14 

0:05 
6.7 

6:27 
0.7 

12:22 
6.0 

18:35 
0.7 

' 

F 

15 

1:25 
6.4 

7:37      13:41 
0.9        5.0 

19:67 
0.6 

M 

15 

2:42 
5.8 

9:07 
0.7 

16:09 
4.9 

21:17 
0.3 

M 

15 

1:06 
6.7 

7:82 
0.7 

13:28 
4.8 

19:40 
0.6 

s 

16 

2:21 
5.6 

8:10      14:42 
0.8         6.0 

20:53 
0.4 

S 

Tu 

16 

8:46 
6.1 

10:12 
0.4 

16:12 
5.2 

22:20 
0.0 

S 

Tu 

16 

2:12 
6.8 

8:40 
0.7 

14:43 
4.9 

20:53 
0.4 

s 

17 

3:18 
5.9 

9:40      15:42 
0. 6         6. 1 

21:51 
0.2 

W 

17 

4:47 
6.4 

11:13 
0.1 

17:14 
5.6 

23:20 
-0.4 

W 

17 

3:20 
5.9 

9:48 
0.4 

16:52 
5.2 

22:00 
0.1 

M 

18 

4:15 
6.2 

10:40      16:38 
0.3         6.2 

22:48 
-0.1 

Th 

18 

5:48 
6.7 

12.-07 
-0.8 

18:10 
5.9 

•    •    • 

Th 

18 

4:23 
6.2 

10:48 
0.0 

16:56 
6.7 

23:02 
-0.3 

Tu 

io 

5:10 
6.6 

11:35      17:34 
0.0         6.5 

23:40 
-0.4 

F 

19 

0:16 
-0.7 

6:35 
7.0 

12:57 
—0.6 

19:01 
6.2 

F 

19 

6:22 
6.5 

11:43 
—0.4 

17:52 
6.2 

.    .    . 

S 

W 

20 

6:02 
6.9 

12:29      18:27 
—0.2         5.7 

:  :  : 

f 

S 

20 

1:08 
-0.9 

7:26 
7.1 

13:46 
-0.9 

19:51 
6.5 

S 

20 

0:00 
-0,7 

6:16 
6.8 

12:33 
-0.8 

18:42 
6.6 

• 

Th 

21 

0:33 
-0.6 

6:67      13:18 
7.1     -0.5 

19:17 
5.9 

s 

21 

2:00 
-1.0 

8:18 
7.1 

14:32 
-1.0 

20:39 
6.7 

p 

• 

s 

21 

0:58 
—1.0 

7K)7 
7.0 

13:21 
-1.0 

19:30 
7.0 

F 

22 

1:23 
-0.7 

7:48      14:07 
7.2     -0.6 

20:07 
6.1 

E 

M 

22 

2:50 
—1.0 

9:05 
7.0 

15:20 
-1.0 

21:27 
6.8 

E 

M 

22 

1:45 
—1.1 

7:65 
7.1 

14:09 
-LI 

20:15 
7.1 

'' 

S 

23 

2:15 
-0.8 

8:32      14:65 
7.1     -0.7 

20:68 
6.2 

Tu 

23 

4:42 
—0.8 

9:62 
6.8 

16:05 
-0.8 

22:15 
6.8 

Tu 

23 

2:33 
—LI 

8:45 
7.0 

14:64 
—1.0 

.m 

1 

s 

24 

3:05 
-0.7 

9:21-    15:42 
6.9     -0.7 

21:49 
6.8 

W 

24 

4:32 
-0.6 

10:48 
6.4 

16:53 
-0.5 

28:07 
6.6 

W 

24 

8:22 
— LO 

9:32 
6.7 

15:40 
—0.8 

21:60 
6.9 

M 

25 

3:58 
-0.5 

10:12      16:80 
6.6     -0.6 

22:39 
6.3 

Th 

25 

6:27 
-0.2 

11:36 
6.0 

17:48 
-0.2 

.    .    . 

Th 

25 

4:12 
-0.7 

10:18 
6.2 

16:34 
—0.5 

22:42 
6.6 

E 

Tu 

26 

4:61 
—0.3 

IIKW      17:20 
6.3     —0.3 

28:32 
6.2 

D 

F 

26 

0:02 
6.3 

6:28 
0.2 

12:82 
5.6 

18:38 
0.1 

F 

26 

6:02 
-0.2 

11:10 
5.8 

17:15 
-0.2 

23:35 
6.3 

1 

W 

27 

6:48 
-0.1 

11:58      18:12 
6.0     —0.1 

S 

27 

1:02 
6.1 

7:27 
0.6 

13:34 
5.2 

19:37 
0.3 

S 

27 

6:68 
0.2 

12:06 
5.4 

18:09 
0.2 

.    .    . 

1> 

Th 

28 

0:80 
6.2 

6:49     12:69 
0.2         6.6 

19:10 
0.0 

s 

28 

2K» 
6.9 

8:86 
0.7 

14:40 
5.0 

20:40 
0.4 

<l 

$i 

28 

0:82 
6.9 

6:58 
0.6 

13:06 
6.0 

19:10 
0.6 

F 

29 

1:30 
6.1 

7:58     14:03 
0.4         5.4 

20:07 
0.1 

M 

29 

1:33 
5.7 

8:03 
0.8 

14:18 
4.8 

20:16 
0.7 

S 

30 

2:33 
6.1 

9:02     15:07 
0.6        5.2 

21:07 
0.1 

Tu 

30 

2:88 
6.6 

9:07 
0.8 

16:22 
4.9 

21:20 
0.7 

s 

31 

3:33 
6.1 

10:07      16:08 
0.6         6.2 

22:07 
0.0 

W 

31 

8:28 
6.5 

10:08 
0.7 

16:22 
5.0 

22:21 
0.6 

The  tid 

a  comparis 

1  from  Mean 

1  is  3.0  feet  h 

1  a  minus  (- 

!         The  til 

(a.m.), all 

•,  ne\i 

'  equator;  A 

1 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Low  Water,  which  is  the  datum  of  soundl 
telow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ae  used  is  Central  Standard,  90th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
r  moon;  ^,  Ist  quar.;  O,  full  moon;  (£,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ir 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  aoundi 
ubtract  it. 

W^.;  0*  is  midnight,  12>»  is  noon;  all  hours  U 
a  diminished  by  12  give  the  times  after  noon 
luar.;  £,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
trts  for  this  region,  and  which 
[ngs  given  on  the  chart,  unless 

!8s  than  12  are  In  the  forenoon 
;  for  instance.  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JLTIE.                                  j 

;s 

Da^oi— 

Time  t^nd  Height  of  High  and 
Low  WftU;r- 

^2  Day  of— 

Ttoe  and  Height  of  Ufgrh  and 
Low  Water, 

i 

Dayof- 

Time  and  Heteht  of  High  and 
Low  Water. 

W. 

1 

Ijw. 

Mo. 

W. 

Mo. 

"Ixh 

4:35 
6.5 

n?oo 

0,5 

17:12 
5.3 

23:14 
0.6 

S 

1 

1:47 
5,4 

lliOO 
0,4 

17:18 
6,6 

23-7 
0.5 

Tu 

1 

5:88 
5.4 

11:37 
0.1 

17:53 
6.2 

•    •    • 

F 

2 

5.6 

11:45 
0,tl 

5,5 

■    *    ' 

E 

S 

2 

5:33 
5,5 

11:12 
0,3 

17:61 

5.8 

.     .    . 

W 

2 

0:13 
0.1 

6:14 
5.4 

12:18 
-0.1 

18:32 
6.5 

A 

S 

3 

S:07 
5.7 

12:24 
0,2 

IS:32 
5.7 

M 

3 

0K?7 
0.2 

6:13 
5,6 

12:20 
Otl 

18:27 
6,0 

o 

Th 

3 

0:56 
0.0 

6:54 
5.5 

12:59 
-0.2 

19:13 
6.7 

§ 

4 

0.2 

6f47 
5.S 

13:00 
0.1 

19:05 

5.  IS 

Til 

4 

0:45 
0.0 

6:50 
5.7 

12:56 
0.0 

19:02 
6,3 

F     4 

1:37 
-0.1 

7:34 
5.5 

13:38 
—0.1 

19..57 
6.8 

E 

G 

M 

5 

i;ie 

0.1 

7:2-2 
5.9 

13:33 
0.1 

6.9 

o 

W 

5 

1:22 
0,1 

7:24 
5,7 

13:30 
0,0 

6.4 

s 

S'    5 

2.-20 
—0.2 

8:16 
5.5 

14:20 
-0.1 

20:4'> 
6.7 

Tu 

6 

1:&1 
0.0 

7:6& 
5.S 

14:0a 
0.1 

20:07 
6.0 

Th 

6 

2K)0 
-0,1 

8:00 
6.6 

14^ 
0.0 

20:16 
6.5 

§ 

6 

8:06 
-0.2 

9:00 
6.4 

15:06 
0.0 

21:27 

^6.0 

W 

7 

2:24 
0,0 

8:27 
5,7 

ll:3& 
0.1 

20:40 
0.1 

F 

7 

2:38 
-0.1 

8:$5 
6.5 

14:38 
0,1 

120:57 
6.5 

M 

7 

3:63 
-0.1 

9:47 
5.4 

16:52 
0.2 

22"  17 
6.% 

Th 

' 

0,0 

9:00 
5.6 

15:07 
0.^ 

21:17 
0.2 

B 

3 

3:20 
0.0 

^15 
6,4 

15:18 
0.3 

21:40 
6,-« 

Tu    8 

4:42 
0.0 

10:12 
5.3 

16:46 
0.1 

23:10 
6.1 

F 

fi 

0,1 

9;a5 
5.1 

15:40 
0.3 

21:.M 
6.1 

B 

S 

ft 

4:05 
0.1 

9:58 
5,2 

16:02 
0,4 

6.2 

w'   9 

f 

5:35 
0.1 

11:40 
5.3 

17:47 
0.6 

.     .     . 

8 

10 

0.2 

10:  U 
5.2 

0.6 

22:46 
0.0 

M 

10 

4:55 
0.2 

10:48 
5.1 

16.63 
0.6 

23ri4 
6.0 

c 

Th  10 

0K)7 

6.8 

6:32 
0.2 

12:40 
5.1 

18:53 
0.5 

S 

11 

5:10 
0,4 

lliS 
5.1 

17:10 
0.6 

23^40 
5.9 

T« 

11 

6.50 
0.4 

11:50 
5,0 

17:55 
0,7 

,    ,    . 

F 

U 

1:08 
5.6 

7:28 
0.3 

13:41 
5.6 

20:02 

a4 

9 

M 

12 

6:07 
0.6 

12:00 
4.9 

18:10 
0.7 

.    .    , 

c 

W 

12 

0:21 
5,8 

6:61 
0.1 

12:67 
6.1 

19K17 
0,7 

S 

12 

2:13 
5.6 

8:28 
0.1 

11:48 
6,9 

21  OS 

a2 

c 

Tu 

13 

6-7 

7:10 
0-7 

1S:10 
4.9 

1B:20 
0.7 

Th 

13 

1:29 
6.6 

7:55 

ai 

11KI7 
6.3 

20:17 
0.5 

S 

13 

8:20 
6.6 

9:28 
—0.1 

15:48 
6.2 

22:12 
0.0 

W 

14 

I:iD 
5.7 

B:17 
0.6 

U:24 
5.0 

20:34 
0.5 

F 

14 

2:35 
6.7 

8:6fl 
OiS 

16:12 

a7 

21:27 
0.3 

M 

14 

1.-20 
6.7 

1021 
-0.1 

16:41 
6.6 

23:12 
-0.2 

Th 

15 

2:67 
5.8 

ft34 
D.3 

lfirR3 
5.4 

21:43 
0.2 

8 

15 

3:40 
5.8 

9:66 
0.0 

16:10 

e.1 

2:1:30 
0,1 

Tu 

15 

5:15 
6.8 

11:17 
-0.6 

17:88 
6.9 

F 

IS 

1:02 
0.0 

10:24 
0.0 

16:33 
5.9 

2-2:47 
—0.2 

F 

S 

16 

4:42 

10*2 
-0,4 

17HJ5 
6,5 

23:2a 
^,5 

W 

16 

0K)5 
-0.3 

6:06 
5.9 

12.07 
—0:8 

18:27 

7.3 

B 

17 

5:02 

U:17 
-0.3 

17:27 
6.4 

23:44 
-0,6 

M 

17 

5:3.5 
6.2 

11:43 
-0.8 

17:57 
7.0 

.    .    . 

• 

Th 

17 

0:65 
-0.4 

6:66 
6.9 

12:55 
-0.8 

19:13 
7.1 

p 

E 

S 

IS 

6:56 

12:09 
-0.7 

18:17 
6.14 

■     -    - 

Tu 

18 

0:20 
^.8 

6,-26 
6.3 

12:30 
^LO 

18:45 
7.2 

X 

F 

IS 

1:42 
-0.4 

7:40 

5.8 

13:41 
-0.7 

20:tO 
7-0 

•   M 

1ft 

0:37 
—0.9 

fi:47 

-LO 

19:0-5 
7.2 

• 

W 

19 

1:10 

7:12 
6.8 

13:17 
-LO 

19:32 
7.3 

S 

19 

2:27 
-0.3 

8:26 
6.7 

14:29 
-0.4 

20:15 
6.7 

|Tu 

20 

1:27 
—1,2 

7:35 

as 

13:43 
—1,1 

1»:52 
7,3 

Th 

20 

1:^ 

7:68 
6,2 

l4:flQ 
-0.9 

20:18 
7.2 

s 

20 

8:12 
-0.2 

9:12 
6.6 

16:13 
-0.1 

21:2S 
.6,4 

w 

21 

2:15 
—1.1 

S:21 

14:2S 
-1.0 

20:Sa 
7,3 

F 

21 

2:45 
-0,6 

8:14 
6.0 

14:48 
-0.6 

21:0o 
7.0 

M 

21 

8:53 
0.0 

9:68 
6.3 

16.-00 
0.3 

22.13 
6.1 

Th 

22 

a:D2 
^0.9 

fi:0& 

as 

15:12 
-0.8 

21:27 
7.0 

N 

8 

22 

3:30 
-0.3 

9:31 
5.7 

15:35 
^.2 

&6 

Tu 

22 

457 
0.2 

10:41 
5.2 

16:47 
0.6 

22:55 
5.7 

P 

23 

3rW 

9:54 
fl.0 

15:5g 
—0.4 

22:15 
6.7 

S 

23 

4:17 
0.0 

10^20 
5.4 

16:^22 
0.2 

22:39 
6,2 

W 

23 

530 
0.4 

11:30 
5.0 

17:35 
0.9 

23:40 
5.1 

S 

24 

4:40 
-^).l 

10:43 
5,6 

16:47 

ao 

23:07 
6.3 

M 

24 

5.U5 
0,2 

im2 

5.1 

17:16 
0.0 

23,-29 
5.8 

Th 

24 

6K)6 
0.6 

12:16 
5.0 

18:26 
LI 

N 

s 

26 

6:32 
0,3 

11:3« 
a,  2 

17:42 
0.4 

■    ■    '. 

Tu 

25 

5:5.5 
0,5 

12:07 
5.0 

18:10 
0.9 

A 

1^ 

F 

25 

0:27 
5.2 

7:61 
0.7 

5.1 

19:17 
L2 

M 

26 

0:00 
6,« 

6.-27 
0,0 

12:3S 
5.0 

18:41 
0.7 

H 

W 

26 

0:21 
5,4 

6:48 
0.7 

4.« 

19:10 
1.1 

E 

8 

26 

1:18 
6.0 

7:10 
0.7 

13:57 
5.2 

20:12 
1.1 

I> 

T« 

27 

1:00 
6.5 

7:27 
0.7 

13:43 
4.S 

19:4,5 
0.9 

Th 

27 

1:16 
5.2 

7:41 
0,8 

13:58 
1.9 

20:10 
l.l 

§ 

27 

2:14 
4.9 

8:30 
0.6 

14:50 
5.4 

21:ft< 
1.0 

W 

28 

2H)0 
5.3 

^:27 
o.« 

14:45 
1.9 

20:61 
0.9 

A 

F 

28 

2:13 
5.1 

8:33 
0.8 

11:52 
5.1 

21:07 
1.1 

M 

28 

3:10 
4.9 

9:18 
0.5 

15:40 
5.6 

22:13 
0,7 

Th 

29 

3:00 
5.2 

9;2.=i 
0.7 

15:42 
5.0 

21;S0 
0.8 

E 

S 

29 

3:10 
5,1 

9:24 
0.7 

15:4'^ 
6.3 

21:68 
0.8 

Tu 

29 

4:04 
5.0 

loao 

0.3 

16:30 
6.0 

22:53 
0.6 

A 

F 

3Q 

s:ns 

6.3 

10:16 
0.7 

16:30 
5.3 

22:42 
0.7 

M 

30 

3! 

4:03 
6.2 
4:62 
6.3 

10:10 
0.6 

iO;57 
0.2 

16:38 
6.6 

17:10 
5,9 

22:47 
0.6 

2ii:31 
0,3 

SI 

;k) 

4:53 
5.1 

10:59 
0.1 

17:18 
6.8 

23:42 
0.2 

TheHd 
from  Sleuri 

ia  aofi^^ti 

a  mlnm  ( - 

(a.m.),al]( 

•.  £iew 

equator;  A 

ea  are  plftc<?d  in  the  nfdv.t  of  ocJtMtTtenre,  wi 
m  of  oonwtiQtivfi  htiphLM  will  hidiL'ii(.e  whe 
Low  WiUf  r,  which  is  the  riatum  of  witiuUI 
iE?lowmeAnr(€a](?VL-K    TofJndtherlej^ihof 
}  HljLjn  ia  before  the  height,  in  which  caat*  hi, 
iij  u.^iert  is  Central  ^tAndai^l,  90th  mcrldiiin  Ifl 
irtjator  arc  in  the  afternoon  (p.  m. )  and  whe 

moon:  ^,  1st  qantr.  O-  f^i^l  moon:  <C.  3d  q 
,  P,  mooD  In  apogee  or  perig:ee. 

th  I  heir  times  on  the  ftrst  line  a 
Lher  ^t  Irt  hi^th  or  low  water,    Th 
nfTflon  the  Coftstaiid  Gwidetle 
-watef^  add  ih^  tjibular  Ej eight  tt 
ibtnut  il. 

\l  ^  in  midnight.  l2blBiioon:  a 
a  diminished  by  12  ^ve  tlic  tlmt 
oar,;  E,  moon  on  the  equator; 

Dd 
eh 

J  th 

Jl  h 

^aJ 

eiKh 
esoT 

ouin 
ften 

itiiO 

ij^.ln 

::har 
mdi 

lea 
loon 
LOon 

n  the  second  line  of  each  dav; 
feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  | 
ngs  given  on  the  chart,  unless  i 

than  12  are  in  the  forenoon  ' 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

i 
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JULY. 

AUGUST. 

SEPTEMBER.                            | 

i 

^5 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

p* 

1 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

5:41 
6.8 

11:46 
-0.1 

18:06 
6.6 

.    .    . 

o 

S 

1 

0:56 
-4).  8 

6:65 
6.8 

13:02 
-0.6 

19:20 
7.0 

P 

W 

1 

2:08 
-0.9 

8:13 
6.8 

14:26 
— LO 

20:89 
7.0 

F 

2 

0:30 
0.0 

6:27 
6.4 

12:83 
-0.2 

18:52 

6.8 

M 

2 

1:43 
-4).  5 

7:45 
6.0 

13:51 
-0.7 

20:09 
7.0 

E 

Th 

2 

2:51 
-1.0 

9:00 
6.9 

15:15 
-0.9 

21:26 
6.9 

O 
s 

S 

3 

1:17 
-0.2 

7:13 
6.6 

13:18 
-0.3 

19:38 
6.9 

p 

Tu 

3 

2:30 
-0.6 

8:32 
6.2 

14:41 
-0.7 

20:58 
6.9 

F 

3 

8:39 
-0.8 

9:47 
6.8 

16:06 
-0.8 

22:16 
6.5 

s 

4 

2.-03 
-0.3 

8K)0 
6.6 

14:06 
-0.4 

20:26 
6.9 

W 

4 

3:16 
-0.7 

9:21 
6.3 

16:31 
—0.6 

21:45 
6.7 

S 

4 

4-26 
-0.6 

10:38 
6.7 

16:66 
—0.4 

23:07 
6.1 

M 

5 

2:48 
-0.4 

8:47 
5.7 

14:54 
-0.3 

21:14 
6.8 

E 

Th 

5 

4:02 
-0.6 

10:10 
6.4 

16:21 
-0.4 

22:35 
6.4 

s 

5 

5:14 
-0.4 

11:32 
6.5 

17:63 
0.0 

Tu 

6 

3:35 
-0.3 

9:37 
5.7 

15:44 
-0.2 

22:02 
0.6 

F 

6 

4:60 
-0.4 

11:01 
6.2 

17:16 
-0.2 

23:28 
6.1 

c 

M 

6 

0:01 
6.6 

6:08 
0.0 

12:30 
6.2 

18:55 
0.4 

P 

\V 

7 

4:23 
-0.3 

10:30 
6.8 

16:37 
0.0 

^i1 

S 

7 

5:40 
—0.2 

11:57 
6.3 

18:15 
0.0 

.     .    . 

Tu 

7 

1:01 
6.3 

7K)8 
0.2 

13:32 
6.0 

20:01 
0.6 

Th 

8 

5:14 
-0.2 

11.-24 
5.8 

1734 
0.2 

23:48 
6.0 

(L 

IS 

8 

0:26 
5.7 

6:35 
-0.1 

12:56 
6.2 

19:19 
0.3 

N 

W 

8 

2:10 
6.0 

8:10 
0.3 

14:38 
5.8 

21:12 
0.7 

E 

F 

9 

6:07 
0.0 

12:20 
5.9 

18:36 
0.3 

M 

9 

1:28 
6.4 

7:33 
0.0 

13:59 
6.1 

20:26 
0.5 

Th 

9 

3:18 
6.0 

9:16 
0.4 

15:41 
5.8 

22:15 
0.6 

<L 

S 

10 

0:47 
6.7 

7:02 
0.1 

13:21 
6.0 

19:40 
0.3 

Tu 

10 

2:31 
6.2 

8:34 
0.1 

15:01 
6.1 

21:34 
0.6 

F 

10 

4:21 
6.1 

10:19 
0.3 

16:40 
6.9 

23:10 
0.4 

s 

11 

1:52 
5.6 

0.0 

14:24 
6.1 

20:48 
0.4 

W 

11 

3:38 
6.1 

9:36 
0.1 

16K)4 
6.2 

22:36 
0.5 

S 

11 

6:19 
6.3 

11:16 
0.1 

17-.34 
6.0 

23:58 
0.2 

M 

12 

2:57 
5.4 

9:01 
—0.1 

16:25 
6.2 

21:54 
0.3 

s 

Th 

12 

4:39 
6.2 

10:36 
0.0 

17:00 
6.8 

28:83 
0.3 

H 

12 

6:06 
5.6 

12K)9 
0.0 

18:20 
6.0 

Tu 

13 

8:57 
5.4 

9:58 
—0.2 

16:22 
6.4 

22:55 
0.2 

F 

13 

5:35 
5.3 

11:31 
-0.1 

17:52 
6.4 

.   '.    . 

M 

13 

0:40 
0.0 

6;49 
6.7 

12:58 
0.0 

19:01 
6.1 

AV 

14 

4:56 
5.5 

10:54 
-0.3 

17.18 
6.6 

23:51 
0.1 

S 

14 

0:23 
0.2 

6.-26 
6.5 

12:23 
—0.2 

18:41 
6.4 

• 

Tu 

14 

1:19 
-0.1 

7:26 
6.8 

13:38 
0.0 

19:39 
6.0 

Th 

15 

5:50 
6.5 

11:47 
-0.4 

18:10 
6.7 

• 

s 

15 

1:07 
0.0 

7:11 
5.6 

13:10 
-0.2 

19:24 
6.4 

E 

W 

15 

1:52 
0.0 

8:00 
6.9 

14:10 
0.1 

20:14 
6.9 

1 

F 

16 

0:40 
0.0 

6:40 
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1 9:0-2 
14 

F 

10 

1:02 

7:40 
0.9 

I2D0 
0.3 

1'^17 

14, 

M 

11 

0^37        r^:,'^7 
ill        i.y 

la^OSS       l'J:-l 
0.0          L2 

Th  11 

H:01 
LI 

12:57 
0.2 

Lfi 

s 

n 

1.38 
—0.3 

0.3 

12:36 
0.3 

19:17 
1   T 

Tu  12 

1 

1-1*       7:41 

0.1       La 

I3::i3      i',*:4>< 
0.0        l;i 

•   r  12 

— «l.2 

8:311 
LO 

13:23 
0.3 

11^:^-2 
L& 

• 

§ 

12 

2:1.^ 
-0.4 

kiJl 
0,8 

13:12 
0.S 

L7 

E 

'  A 

W  13 

1  ird      J^rJO 
0-0         L3 

0.1        1  ;i 

s   1;^ 

2:afl 

— o,:i 

&:17 
1.0 

13:19 
0.3 

20:lf3 
l.« 

M 

13 

2;M 

9:15 

O.N 

0,3 

20:23 

• 

Th  U 

2  2:!       8'/iT 
—0.1         Lli 

14:13       20:31 

0.1        LI 

§     14 

:^;0'. 

-0.4 

tt::i7 

0.  u 

11:19 

0,  3 

lt>-43 
LfS 

^ 

Tu 

14 

3:32 
-0.5 

10:^5 
0.7 

14:30 
0,3 

21SJ2 
L7 

F    15 

— U.2         L2 

14^33       20,\7 
0.2          L4 

'mi  J5 

a  43 
—Ik.  1 

ID- 10 

Ik.  S 

ILfiO 

0.3 

ULIO 
1.7 

\y 

15 

4:12 
-0.4 

ll:t« 
0,7 

15:1.1 
0.3 

21:^ 

S    16 

—on         1.0 

lFi:Otl       2Ll:l 
0.2          L.i 

^ 

Tu   U\ 

1  _4 

-0.  ■( 

]  1:1^7 
LK7 

15:27 

0/a 

21:47 
LO 

Til 

Iti 

-0.3 

n:S3 
0.7 

0.i! 

21?  .15 
Lti 

S  117 

1 

-0.  ;i       ti  u 

lr>:2ri       21  3?^ 

^>.2         1.5 

W'l7 

.^10 

^},  3 

l2-?(» 

0,7 

mm 

0.3 

L5 

F 

17 

5:10 
—0.2 

12t3B 
0.8 

17:05 
0.3 

L4 

M  1  IS 

l:it     ii;m) 

inrKJ       22:% 

(1.3         L-^ 

Th  IS 

-0,i 

I3:IH 
0.7 

17:0'i 

0.0' 

'^r26 

L4 

^i* 

IS 

6:2f. 
—0.1 

ia::;o 

0,3 

18:15 
0.3 

Tin  19 

i^:23      12r21 
—0,^        0.7 

lfi:27      ■2'J:H^ 

a  3        l.:i 

F    lu 

C:.\2 
—11.  J 

0. 7 

3) 

n 

10 

0:48 
LS 

7:15 
0.0 

14:tK 
LO 

19::>1 
0  2 

g 

w  :;o 

fv!lf^        IS'-IO 

— 1).  1         iK6 

17:10      2:?:> 
O.i          1.) 

S    20 

oi:i 

1,3 

7r,o 
0.  (t 

0,H 

19:39 

K 

:m 

20 

2:1S 
LI 

8rlii 
0,1 

14:55 
LJ 

20:5« 
O.I 

Th  21 

1 

"L-i      15:01 

IK:11           .     . 
0.1    .    .     . 

S    21 

l.J 

0.1 

LO 

21:12 
0.3 

Tu 

21 

3:47 
LI 

9,U3 
0,2 

15:17 
1.3 

Ki:l2 
0.11 

3) 
1 

F    22 

L3         aU 

0. 7         0. 0  ^ 

M    22 

100 

lr2 

lODO 

i\2 

iflia-i 

^?* 

w 

22 

5:10 
LO 

9:W 
0.3 

16:39 
L4 

-412' 

1 

S    Td 

1(1;,^2       21  in  ' 
0. S         0,  1 

K 

Tu  2;^ 

S\7 

1.2 

10l47 
0.2 

|7;L=i 

L3 

•23:S1 

— ti/2 

P 

Th 

2:? 

6:10 
0.9 

0.3 

l7:aS 

hi 

.    .    .  ' 

S    24 

0.  y       t).  2 

W    1^4 

1.2 

0.2 

I7r57 
L.-i 

F 

24 

0:2f* 

-t.1.4 

7fl7 
0.9 

11:27 
0.3 

lS:ia  1 

1 

^l   25 

Tr'lH      11  .10 

L  i         HA} 

17:rvH      22:.M 
1.1        o.n 

p  TI]  L!:» 

-»  1 

'1,2 

12:11 

U.  2 

1S:;{^ 
1,7 

^    2.', 

1:2^ 
-0-?^ 

7:.>7 
O.H 

12:15 
0.3 

is:e© 

1.9  1 

1 

Ta|26 

ftrJ7     lai'jo 

L  1         0.  0 

1S:!J"2    .     .     . 
L3     .     .     , 

F    -f> 

h  on 
1.1 

12:'.] 
0.2 

19.22 

L>i' 

**    21; 

2:1  H 
-0.0 

S:14 
O.it 

istoe 

Oil 

W  27 

O'H^       7:2ii 
-0/2         L^ 

12:r»^>      ll>;0',J 

0.0            Lr^ 

iu.  S    27 

213 
—0,  i\ 

i:r:^i 
0,2 

L^J' 

^    M    L7 

2r^M 
— O.fi 

BraO 
O.g 

13:50 
0.2 

2D'40 
L9 

'0 

Th  2S 

L'J7         5:13 
—0. ".         1.4 

13:32      19:47 
<i  0           L7 

!       S    2S 

3:02 
—0.7 

0  y 

1  1:12 
0,2 

20::i0  1 

Tn  2>\ 

'Ail 

I0:i5 
0.8 

14:41 
0.2 

21:2^ 

L8| 

F    29 

2:IH      vcrii 

n.i.>7     •.•<:]  :'j7 
o.i        1.^ 

x   .M    2;) 

—1)  <i 

10:32 
0,W 

0.2 

21::i7 
L?^ 

W   ^►i) 

4:2'2 

11:0*) 
0.9 

15:38 

22:17 
L7 

S     'M) 

3iuA        t'-fa 

0,1           1,,K 

Tu  ;^[l 

4 '37 
— <).5 

IL-jl! 

0,M 

15:13 

0, ;{ 

"l7 

Th  .W 

51W 

—0.3 

I1t47 
0.9 

ie:2e 
0.3 

23:06 
L5 

S    SI 

:^:  >;     mil 

— Oj.          1,0 

l"^iirv  i>liirt4  in  I 

JUL  Mi'  r«iij^fr'ur]vi 

nw  lonin  ^^  n  kii 
ri^ti  L^  lioforc  tin 

ri'^^i       21r.Vt 
LI.2          l.H 

r  ;{i 

.^:37 
-0,1 

12:34 
1.0 

17:2S 

33:67   , 
L3 

1  11  einj]ptirl> 
fmin  MfdJ 

tl.<i    U'M^t     1.1+ ■ 

mifKH  f  -  ) 

vi'Oh1i.Toi  nrrorroni'e,  ui 
hri[trfit-.  will  iinlM/iilL^  whc 

It  i^  Llli'  dill  1 1131  <'t  hiniTulil 

.1.    Tn  (In^l  tlKMk[sihit^  w 
height,  iM  wliich  ou^L  ,r.nJ 

h  On  ir(Lnu'>sfmlln-  fir- 

tlior  il  (^  hijfli  nr  l.fW  wr 
L!l,'>i  mil  OiiK^  I'nai?^!  iiriil  l.n- 
HUT  ml']  Oh.'  inbulnr  Ui 
tmct  iL 

1  linn  :j 

0-r.    'fl 

Ml  liotkjli?''  nn  the  pcpotid  line  of  each  dftv; 
it^  ]AJi:hH.iii  iV- I  nilfl  trQlh«.»ref«ckane<t 
nrvty  «  Imrts  fur  ibis  rejfioQ,  Kud  wblch  U 
Oit?  -(minSiiifc*  gUeu  on  the  chart,  unletts 

m-  om'iI  U  1-JiHlL'rn  PtanianL  '.hieIi  rruTKliaTi 
^Ti'^Urtiiri:  ill  [hi'BtkTiJiK^n  i.  [n  in.  ►  hjhJ  ^^  h 

:n  illmSoItiluHl  in  rj  ^v.-^ 

^  nonii:  till  ]uiiir>4  li^  thAn- 12  &re  Ln  iho  fofenoon  ^ 
thr  lime^nfterKmu];  foriiiatftntse.  l5:47i*S:47p.  m.  1 

rqiiiitjfr;  A 

u"  Tinmn    '.,  I-t  quiir.:  ,"■,  full  moon;   lC»  3<1 

qusir;  K 

nnHjn  im  thi'  L-q^iiUor;  K,  i^,  nn-wm 

fhiTEliuKt  north  or  90Uth  of  tbc 
4 

4  m-' 
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JANUARY. 


Day  of— 


F 

S 

M 
Tu 
W 
Th 
F 
S 

s 

M 

iTii 
EjW 

C  Th 


Tlmti  and  Ht^l^ht  of  High  and 
Low  Water. 


F  il5 
S  I  16 
S    17 


M 

jTu 

s   W 

I 
•  Th 

F 

Pi  S 

M 
Tu 


w 

27  i 

D 

Th 

28' 

F. 

29 

's 

30 

S 

31 

6:S7  14'^ 

Ovl  i,0 

7^  IfiiW  ...... 

0.0  1/2 

8:10  17-25 

—0.1  1,2 

—0,2  l.S 

9:3li  19:16 

—0.2  1.3 

IO:lfi  30:00  ...... 

^^.2  1.3  .....     . 

10:45  20:^4 

—0.2  1.3 

11:25  21:00  ...... 

-0^2  1,3 

UM  2L0.^ 

— li.I  1.2 

12:2H  21:20 

0.0  1.2 

13tl0  2l;3fi 

0.1  LI  .....     . 

13:55  21:38 

0.3  l.O 

4:66  S;45  Hklo      21:40 

0.6  0.6  0.4         0.9 

4:40  10:62  15' 50      22:00 

0.4  0.7  0.6         0.9 

a^lO  12:32  30:35       21:56 

0.a  0.6  0.7         0.9 

5^50  H^34  17;4&      21:40 

0.1  1.0  D.fl         0.9 

6:M  li>:12 

—0,1  1.1 

7:22  17:2& 

—0,2  L3 

&.IQ  18:25 

-0.4  i,a 

9:05  19:0« 

—0.4  1.3 

10:00  19:40 

—0.5  1.8 

lOM  20:06 

-0.4  1,3 

1]:+1  20:15  ...... 

—0.3  1.2 

12:30  20:25 

—0,2  1,1 

1:40  5:42  13  rJ.^      20:37 

U.7  0.9  0.0         1.0 

2:11  7:3S  14:12       20:56 

0,6  o.a  0.3       o.y 

a:H  &:m  15:2a       2l:2g 

0.4  G.b  0.5          0.« 

4:10  IhOlry  16:20      21:10 

0.3  0.^  0.7          0.9 

5:15  13:3ei  17:r5       2l:».5 

0.2  1.0  0.3         0.9 

8:10  15:10 

0.0  I.l  .....     . 

7:0fi  1«:35 

— O.l  1,2  .....     . 


FEBRUAKY. 


Day  of— 


W.  Mo. 


timv  and  Ht^jRht  of  Hi^h  itiid 
'  Lijw  Water. 


M 
Tu 
W 
Th 
F 


M 
Tu 
W 

Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 


§3  21 


e|M 
:Tu 


22 
23 

24 


Th  2r> 

1>    F  I26: 

1 
.  H  ^  27  : 

|§    28 


7:M  17134 

—0.1  1.2 

8:40  1B:20  ...... 

—0.2  1.3 

9'20  18:60 

-0.2  1.3 

9:50  19:22  ...... 

—0.2  1.3  .....    . 

10::32  1^:44  ,,.... 

-0.1  1,2  ...... 

11:05  19:M 

—0.1  1.2 

11;10  19:^^  ...... 

0,0  1. 1  .....     . 

12:20  20.^35 

0.1  1.0 

ia:00  20:06  ...... 

0.2  0:9 

2:24  7:27  13:4J^      20:06 

0.6  0.7  0.4         0.9 

2:26  S:3S  14:38      20:10 

0.4  0.8  0.5         0.S 

ZM  10:25  15:15      20:0-l 

0,3  O.a  0.7         0.8 

4:00  ViiM  ...... 

0.1  1.0 

4:5G  15:00  ...... 

0,0  1.1  .....    . 

5:56  16:40 

-0,2  1.2  .....    . 

7:00  17:25 

-0.3  L2 

7:5-'i  17:30 

-0.3  1.3 

Hifih  ia:i:i 

—0.4  1.2 

9:50  IS:aO  ...... 

—0.3  1.1 

10:50  18:44  23:10    .    .    . 

—0.2  LO  O.S    .     .     . 

3:f.8  ll::i€  18:.'i0    .     , 

1.0  ^^0  1  1.0    ..     . 

0:02  5:22  12.27      19:06 

0.6  1.0  0.1          0.9 

0:54  6:42  13:20       19^12 

0.5  0.9  O.a          0.9 

1:4ft  8:0Q  14^20       19:54 

0.4  0.9  0.5         O.H 

2:2d  9:45  1,5:25       20:04 

0.3  0.9  0.7          O.i^ 

3^31  11:52  ...... 

0.2  1,0  ...... 

4:35  13:40 

0.1  1.1 

5:38  15:07 

0.0  1.2 


MARCH. 


D0yol— 


W.  [Mo. 


M 

I 

Tti 

2 

W 

3 

Th'  4 

f:   5 

B ;  6 

s,  7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

IS 

S 

14 

M 

15 

Tu 

10 

W 

17 

Th  18 

1 

F  19 

8 

20 

S 

21 

Time  JLnd  Huij^ht  of  Hi^Hiind 
UfW  Wattfj-. 


M 

Tu 

WJ24 
Tb  25 
26 
27 
28 
29 


Tu  30 
W,31 


6.36  16m 

0.0  1.2 

7:80  10:«  ...... 

-0.1  1.2 

8:16  17:18  .        .    ,    .   . 

"0.1  1.2 

9:00  17:45  ...... 

0.0  1.2 , 

9:40  18:10 

0.0  1.2 

10:15  18:30 

0.0  1.0  .....    . 

10:5J  18:22  ,.,.:. 

0.1  0.9 

O.-OO  4:20  11:32       18:20 

0.7  0,!*  0.2         0.9 

0:12  5:30  12:00      18:26 

0.0  O.M  0.3         0.S 

0:30  €:37  12:51       18:43 

0.5  0.9  0.4          0.6 

0:54  7:40  13:50      18:20 

0.4  0.9  0.*!  ,      0.8 

1:24  9:10  15:65       18:15 

0.2  LU  0.7         O.S 

2:14  10:52 

0.1  1.0  .....    . 

3:14  13H)0  ...... 

-0.1  1.1 

4:16  14:45  ...... 

-0.1  1,2  ,    ,     ,     .    ,    , 

5:26  15:44 

-0.2  1.2 

6:35  16:06  ...... 

-0.2  L2 

7:43  1R:30  30:00    ,    .    . 

—0.2  1,1  0.9    .    .    . 

0:35  8:46  10:48     20:58 

LO  —0.1  1.0         0.8 

2:10  9:45  17:00      21:50 

1.0  0.0  0.9  0,6 
3:32  10:40  17:10      22:35 

LO  0.0  0.9         0.5 

4:42  .    11:32  17:36      23:22 

1.1  0.2  0.8  0.4 

6:54  12:30  17:52    .    .     . 

1.1  0.4  0.3    ..     . 

Om  7:12  13:^4      WK)0 

0,2  1.1  0.6         0,7 

ti'M  8:35  14:32      18:08 

0.1  l.l  0,7         0.8 

1:49  10:14 

0.0  1.1 

2:47  11:63  ...... 

0.0  1.1 

3:48  13:10  ...... 

0.0  1.2  .....    . 

4:48  14:10  .....*. 

0.0  1.2 

5:48  14:54 

0.1  1.2  .....    . 

S:45  15:30 

0,1  1.2 


The  tides  are  placed  in  the  order  of  oceurrenee,  with  their  tSmefl  on  the  flrst  lime  and  hefs-hta  oti  the  second  line  of  ench  day: 
a  comparis^jii  of  ttmstciiU vt^-  hei^hLi  will  IndJcate  whelht^r  il  1h  high  or  Inw  water.  The  lidghus,  in  leet  and  lenthfi,  are  reekoned 
from  Mean  Low  Waifr.  wlii<.-h  in  tlie  diuarn  of  simndin^s^un  the  Coajit  and  Getjdelle  Purvey  Charts  fur  thlii  re(jrit"u  ^rul  whli?h  in 
0.6  foot  btlow  mean  tea  kivel.  Todnd  tJie  di^pthof  water,  add  the  tahnlnr  heii^ht  to  thc^  i^oun dings  given  on  thit  charts  unle^i! 
a  minus  ( — )  si^n  in  bi^iore  the  beii^ ht.  In  whicli  cai^  ^ubLraei  it. 

The  time  used  la  Central  Standard^  90th  meridian  W.;  O^in  midnight.  121^  is  noon;  all  hours  \e-kH  than  12ftre  In  the  iorenoon 
(a.m.)iall  grtiater  aro  in  iln  afternoon  (p.m.) and  when  dimlniaiied  by  12 give  the  lline^ after  noon: fur  Insitance,  16:47l8  3:47 p.m. 

#,  new  moc»n;  ;  i-r  1  i^ir.;  Q,  hill  mtxm;  ([.  3d  quar.:  E,  moun  on  the  equattjr:  N;  ti.  moon  htrthcst  tiorth  uraouthof  the 
equator;  A^  i\  nu^tyn  m  jn^igi-e  ur  perigee. 
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APRIL. 


m    W.iMoJ 


Ld  Hi^IghL  u(  Hl^h  mid 
LtiW  Water. 


F 

To 

W 

Th 

F 

S 

M 

Tu 
W 

Th 
F 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 

Th 
F 


1 
2 
3 
4 
5 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23' 
24 
25 
28 
27 
28 
29 
30 


7:30  IhA'Z 

0.1  1.1  .....     , 

SnS  UM  22:20    .     ,     , 

0l2  1.0  o.e    .    .    . 

2:fiO  9:14  16:15      22:24 

0.8  0.^  0.»         0.6 

a:4M  lOflO  16:22      22:30 

OJ?  as  0,fl         0,5 

4:22  10:4*^  18:48       22:40 

0.9  (J.  4  0.8         0,4 

MO  11:46  ia;a2       22;&2 

0.9  0,5  0.7         0.3 

6:10  23:20  ...,., 

1.0  0.2  ...,,. 

7:10  nM 

1.1  ao  .    .    .    .    ,    . 

8.-22 

LI 

0:36  9:38  .....     . 

—0.1  1.2 

1;28  llllfi 

-0.2  1,2 

2:30  12:20 

—0.2  1.2  .....     . 

3:42  13:13 

-0.1  1.2  .....     . 

4:62  13:60 

—0.1  LI  .    .     .     .    ,    . 

6:08  U:10  19:30      23:53 

0.0  LO  O.S         0.» 

7:22  14:30  20:04    .     .     . 

0.1  0.9  0.6     ..     . 

1:42  aS2  UM      20:40 

1.0  0.2  O.H  0.5 

2:5&  9:34  15:22      21:20 

LO  0.3  0.8         0.3 

4:12  10:48  15:30      21:55 

1.1  0.4  0.B  0.1 
5:20  ]1:&0  15:S4      22:38 

L2  0,C  0.7         0.0 

6:34  12:50  15:33       23:25 

1.2  0.7  0.8      —0,1 

7:44 

1.2 ,     .     .     .     . 

0:15  9:00 

-0.1  L2 

1:02  10:J0 

-0.1  L2  .....    . 

1:54  11:15 

—0/1  1.2  .....    . 

2:60  12:10  ...... 

0.0  1.2 

8:40  12;50  ...... 

0.1  1.2 

4:35  I3:a5 

0.2  LI  .....    . 

5:40  13:50  ,..,.. 

0,3  1.0 

6:48  H:Ofi  21:06    .    .     . 

0.3  1.0  0.&    .     .     , 


MAY. 


*:  Das- of— I 
^3  I  W.  Mnj 


Time  Aud  Height  of  High  and 
Ufw  Water. 


IS      1 
e|  §     2 

M^  a 

:Tii'   4 

o  I  w 

Th 

I  8  I    S 

B\n\  9 
|m:io 
'tu  n 

W ,  12 
Th!l3 

i  F'14 

i  ^  !  ^^ 

16 


E    § 
P 


17 


Tu  18 

•  |w'l9 

Th|20 

F  J21 

S  ^22 

M  123 

M{24 

Tu  25 

W  26 

Tli'27 

28 

29 

§    30 

M>31 


2:Z"»  H:06  14:20      20:50 

I          0.7  0.4  U.9         0.4 

8:08  9:  [6  14:64      21:06 

0.8  0.4  0.8          0.4 

ZM  lOM  14:40      21:20 

0.9  0.6  0.7         0.2 

4:46  llflB  14:18      21:38 

LO  0.6  0.7         0.1 

5:44  22:15 

L2  -0.1 

6:42  23:50 

L2  —0.2 

7:44  23:30 

L3  — 0.3 

8:50 

1.3 

0:16  9:57 

-0.3  L3 

1:10  10j6« 

-0.S  1.3 

2:14  U^ 

— 0l2  1.2 

8:16  12:10 

-0.1  1.1 

4;2J>  12:25  18:36      22:45 

0.1  i.O  0.7         0.8 

5:40  12:42  19:00    .    .    . 

0.3  0.9  0.6    ..    . 

J;00  7:12  13:18      19:-28 

0.8  0,4  0.8         0.4 

2:15  ^:30  13:25      20:06 

1.0  0.5  0.7  0.2 

B:M  9:36  13:28      20:60 

1.1  0.6  0.7  0.0 

4:fi2  21:34 

L2  —0/2 

6j02  22:20 

L3  —0.2 

7:10  23:06 

l.a  —0,3 

8:22  23:48 

1.3  -0,2 

9:08 

L3 

0:32  9:58 

-0.2  L8 

1:15  10:86 

— ai  L8  

1:»  11:10 

0.0  1.2 

2:45  11:40 

0.1  1.1 

3;40  12:02  ....... 

0.3  1.1 

4:fi0  12:22  19:46    .    .    . 

0.4  1.0  0.4    ..    . 

1:20  a:10  12:26      19:40 

0.7  0.5  0.9         0.8 

2:2»  7:26  12:64      19:64 

0.8  0.6  0.8         0.3 

3:14  8:34  12:36      20:10 

0.9  0.6  0.8         0.1 


JUNE. 


fl  I  Day  of— I 
55    W.  Mo.' 


C 


Time  and  Height  of  High  and 
Low  Water. 


4:12  20:36 

LI  0.0 

6:15  21.08 

1.2  —0.2 

6:10  21:48 

1.3  —0.3 

7:10  22:82 

L4  —0.4 

8:06  23:20 

L4  —0.4 

9:18 

1.4 '  .    .     . 

0:10  9:40 

-4).4  L8 

1K)6  10:12 

—0.3  L2 

1:58  10:37 

-0.1  LI 

2:68  10:65  17.-26      21=» 

0.1  LO  0.6          0.7 

4:08  UKtt  17:34       23:50 

0.8  0.9  0.4         O.S 

6:40  11:36  18:16    .     .    . 

0.6  0.8  O.-S    .     .    . 

1:25  6:65  11:40       19K)6 

0.9  0.6  0.8         0.1 

8:12  19:61 

LI  -0.1 

4:32  2058 

1.2  —0.2 

6:47  21:24 

1.3  —0.8 

6:48  22:06 

1.4  —0.8 

7:40  22:46 

L4  —0.3 

8:26  28.-26 

1.4  —0.3 

9:03 

L3 

0:05  9:16 

—0.2  1.3 

0:40  9:46 

-0.1  1.2 

1:20  10K)6 

0.0  L2 

2:06  10:26 

0.2  1.1 

2:57  10:40  1821       23:15 

0.4  LO  0.4         0.6 

8:66  10:45  18:14    .     .    . 

0.6  aO  0.3    ..    . 

1:10  6:14  11:05       18:35 

0.8  0.7  U.9          0.2 

2.-28  6:00  10:56       19.-00 

0.9  0.8  0.9         0.1 

8:46  19:82 

LO  -0.1 

6K>4  20:10 

L3  —0.2 


The  t[dei9  fire  placed  In  the  order  of  occuirenee.  with  their  tim^  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  fiommrlwm  of  TOnse<:utiv<}  heights  ^ill  indirute  whether  It  irt  hl^jh  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
frorii  Moan  Low  Water,  whii  li  i«  tlii^  dutiim  oT  wiutuiini^on  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and  which 
U  0  4j  Jiwt  bokiw  me&n  sea  level.  Tu  find  the  depth  of  water,  ndd  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  mtnu«  {-}  nlgu  is  before  the  benight,  tu  which  ea«o  subtract  it. 

The  time  ii^ed  j»i  Central  Standardn  9(Kh  meridian  W.;  0*^  k  mUlnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) » all  greiiter  are  In  the  aftetinxin  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#.  new  moon:  ^,  Ut  quar.;  Q.  Eull  moon;  (£,  3d  quar.:  E,  m4LM>ii  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  of  perigee. 
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J0LY. 


Dttyqf— 
W.  iato. 


9 


Th 

F 
B 
S 
M 

Tu 

p,w 

iTh 


F 

B 
S 
M 
Tu 
|W 
Tb 
F 
S 

Tu 
W 
Th 


F  123 


Tu  27 


W 

Th 
F 

S 


Time  and  U#ig]it  of  High  And 
Low  Water* 


G;00  20^5  ...... 

I.S  — 0.4 

6.54  21^7 

1.4  — 0.4  .     .    ,    ,     .     . 

7:40  22:25  ...... 

1.4  — 0,5  .....    . 

8:22  2a;U 

1.4  — U.4  ...... 

A-£2 

La  . . 

OKIS  BM  .....    . 

—0.3  La 

1:10  9:20 

—0.1  1.1  .....    . 

1:56  9:31  15:40      20rl0 

Oa  1,0  0.6         0,8 

2:fi0  9:42  l&iOfi       22:22 

as  0.9  0.4         O.H 

4:14  10:0S  17:00    .    .    . 

0,5  0.9  0.3    ,.     . 

0:25  5:05  10:15       17:58 

O.a  0.7  0.0         U.  1 

2:30  18:50 

1.0  —0.1  ...... 

a:57  19:40 

1.1  ^0.2 

5:20  20:2li   , 

L2  —0.3  ...... 

fl:14  21:lfl  ...... 

L3  —0.3 

fi:6B  21:57    

1.3  -0.3  ...... 

I'M  22M 

1.3  —0.2  ...... 

8:00  23:10  ...... 

L3  ^0.2 

8:14  ^:45 

LS  —0.1 

8:80 

L2 

0:lfi  8:45  ...... 

0.0  1.1 

0:57  a^-ia  Jfl:^       W-fH^ 

0.2  1.1  0.(1         0.7 

1:44  9:00  16:00      ^l:[>5 

O.S  1.0  0.5         0.7 

2da6  930H  16:1^      22:42 

O.fi  0.9  0.4          0.7 

3:32  9:22  15:44    .     .     . 

0.6  o.t  o.a   .    .    . 

9:0s  17:26  ...... 

O.t  0.1 

2:30  18:09  ...... 

1.0  -0.1  .....     . 

3:65  18:55 

1.2  —0.2 

5:0»  19:43 

1.5  —0.1.     .    ,     .     .     . 

6:00  20:as 

1.3  -0.4 , 

6:30  3I;3S 

1.3  —0.4 


AUGUST. 


Day  ol— 


W.  Mo. 


M 
Tu 

W 
Th 
F 
S 

M 
Tu 

W 
Th 

F 
B 
§ 
M 
Tu 
W 
Th 
F 
8 
M 
M 
Tu 
W 
Th 
F 
S 

M 
Tu 


Time  mod  Heiffbtof  Hlgb  mid 
Low  Water. 


7tm  22:25 

L»  — 0.4 

7:32  23^  ...... 

1.2  —0.3  .....     . 

7:86  11:35  16:04    .     .     . 

1.1  0.9  LO    .     .     . 

0:10  7:4S  13:06      17::36 

—0.1  1.0  0.7          1.0 

1:00  8:02  13:52      ]9:1B 

0.1  0.9  0.6         0.9 

1:51  8:17  14:30      20:40 

0.3  0.9  0,4         0.9 

3:00  8:44  15:22       22:44 

0.  5  0. 8  0. 2         0. 9 

4:10  8:50  1«:26    .     .     . 

0.7  a  8  0.1... 

IrW  17:2S 

LO  0.0 

2:58  18:30 

LI  — 0.1 

4:06  UM  ...... 

1.2  —0.2 

5:05  20:18  ...... 

L2  — 0/i  ...... 

5:47  21:06 

1.3  —0.2 

6:20  21:45 

1.2  -0.1 

6:37  22^24 

1.2—0.1 

7:01  23.1»  ...... 

L2  0.0  .....    . 

7l14  23:3)'f  ..,.,. 

LI  0.1 

7,-20  13:30  16:56    .     .     . 

1.0  U.  7  O.B    .     .     . 
0:12  7:2fl  13:44      18:1R 

0.2  0.9  0.7          0.8 

0:61  7:30  UA4      19.45 

O.il  0.9  0.6          0,8 

1:52  7:4*  14:07      20:46 

0.5  0.8  0.4         0,8 

2:38  7:37  U^b      22i24 

0.6  U.S  0.3          0.8 

15:34 ,    . 

0.1 

0:24  ie:2fi 

0.9  0.0  ..*.... 

2:85  17:28 

1.1  -O.t  .....     . 

3:42  18:28  ...... 

1.2  —0.2  ...... 

4:42  19:30  ...... 

L2  —0.3 

5:18  20:90 

L2  -4).  3 

5:38  S:A5  12:62      21:30 

1,2  1.0  LI      —0.2 

5:48  0:40  14:26      22:26 

1.1  1.0  1.1      —0.2 

fi:0O  10:40  16:55      23:18 

1.0  0.7  1.0         0.0 


aXPTEMBER. 


Day  of— 


W.  Mq 


W 

Th 

F 
S 

M 

Tu 
W 
Tb 
F 
S 

M 
Tu 
W 

Th 
F 

S 

M 

Tu 
W 
Th 

F 
S 

n 

M 
Tu 
W 

Th 


Tlnxe  utid  Height  of  Hj|rh  and 
Low  Water. 


0:16  11:25  17:13    ,    .    . 

0.9  0.6  LO    .    .    . 

0:14  6:35  12:14      18:24 

0.1  0,9  0.4         1.0 

1:05  6:58  13:00      19:48 

0.3  0.8  0.3         1.0 

2:15  7-il5  13:44       21:20 

0,5  0.8  0.1          LO 

3:20  7^0  14:45      23:13 

0.5  0.8  O.l         1.0 

15:50  ......... 

0.O , 

0:66  16:60  ...... 

LI  0,0    . 

2:25  17:66  ...... 

L2  0.0  ,    ....    . 

3:24  19:00  ..,.., 

1.2  0.0  ...... 

4:05  19:55  ...... 

1.2  0.0  ...... 

4:42  20:44  ...... 

L2  0.0 

5:06  11:40  13:63      21:35 

1.1  0.5  0.8  0,1 

5:20  1J:20  16:02      22:08 

LO  0.5  0.8         0.1 

5:34  11:27  lfi:02      22:47 

1.0  0.7  O.J*  0.2 

5:40  11:40  17«1      23:28 

0.9  0.6  0.8         0.3 

6:42  11:56  17:53    .    .    . 

0.8  0.5  0.9    .    .    , 

0:10  &m  12:0.'?      18:35 

0.4  0.8  0.4         0.9 

l.-OS  5:55  12:25       17:48 

0.5  0,7  0.3         0.9 

2:10  .5:34  12:57      21  iM 

O.O  0.8  0.1          I.O 

13:42  22:32 

0.0  1.1 

]4:35 

—O.l 

0:08  15:40  ...... 

1.1—0.1 

1:46  16:44 

LI  -0.1  .....    . 

2:38  17:68 

1.2  -0,1 

3.12  19:08 

1. 1  —0.1 

3:34  7:55  12:30      30:16 

1.1  0.9  LO         0.0 

3:50  8:45  14:00      21:18 

0.9  0.7  LO         0,0 

4:10  9:24  16:20      22:20 

0.8  1X6  LI          0.1 

4:36  lO.iJfi  16^27      23:15 

0.8  a  4  1.1         0.3 

4:62  10:48  17:4S    .     .    , 

0.8  0.3  LI    .    .    , 


The  tides  are  plarirrl  In  the  order  of  ocinnrfrut',  witli  thHr  timej*  on  the  first  line  and  ht^lghis  rm  ;he  serond  line  of  each  day 
a  compaiipim  ol  e<msccutive  heighLH  will  iiidlcaiv  whr( lior  It  is  hiifh  or  low  water.  The  height**. in  feft  tinil  tenths, are  ret  koniid 
from  Mean  Low  Wnter.  whU-h  in  the  djilum  of  poundings  nn  the  Dmst  and  <ii?:Mletlc  Survey  Charts  for  this  region,  and  which  ia 
0.6  fool  Inflow  mt'an  ma.  level.  To  llnd  ih*^  iLpth  of  wnter.  add  the  tabular  height  to  the  soundings  given  on  tbf?  chart,  unlets**  a 
minus  (— )  sign  in  biiloff^  the  height,  in  which  ca.te  aubtrHet  it. 

The  time  uiicd  la  Central  Standard,  SOtli  meridian  W:  Ot  i^  midnight,  12*  ia  nt>on:  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.  J ,  all  great*;^  are  In  the  alleruoon  [p.m.)  and  whea  diminished  by  12  give  the  times  after  nooit;  for  itistanee,  15:47  ia  3:47  p.  m. 

9,  new  moon:  ^p  1st  quar:  Q,  full  moon;  ^,  3d  quax.:  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  louth  of  ihti 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


m 

Deyof- 

W. 

Mo. 

F 

1 

S 

2 

§ 

3 

M 

4 

N 

Tu 

5 

<r 

W 

«, 

Th 

7 

F 

8 

S 

9 

S 

10 

M 

11 

Tu 

12 

E 

W 

13 

• 

Th 

14 

F 

15 

S 

15 

» 

17 

M 

18 

Tu 

19 

g 

W 

20 

Th 

21 

5 

F 

22 

S 

23 

S 

24 

M 

25 

Tu 

26 

E 
P 

W 

27 

O 

Th 

28 

F 

29 

^ 

30 

n 

31 

Time  tuid  Height  uf  Elgh  unci 
Low  wat«F. 


0r3fl 
0.5 


1.1 

1.1 

8:30 
1.0 

»:« 
0.9 

0,S 

1:00 
0.7 

0,41 
0.6 


1:34 
1.0 
l:fif» 

a,!» 

2r23 
O.B 
2:4a 
D.» 

0.7 
3:(X> 

11:0? 
— 0/J 

11:50 
—0.2 


5H» 
0.7 

O.T 

«:oa 

O.S 


11::27 

ai 

V2:U 
0,0 

13:09 
0.0 


19:20 
0,2 
&:45 

«:56 
0.5 

imoi 

0.fi 

0.5 

10:2« 
0.i 

10:4^i 
0.4 
S:34 
0.7 

20^6 


H:01 
0.7 

l&:Qe 

0,7 

16t02 

l«:3S 
0.9 

17:24 

1,0 

18:15 
1,1 

11:01 
0.1 


OlO 
7:11 
0.7 

J:42 
0,6 
8:1« 
0.6 
a:5l 

o.a 

O.l 

tO:14 
^0.1 

13:27 


11:24 
0.8 

I3:'i» 

14:»2 
1.0 

iSrSa 
1.1 

17:05 

18:1(1 
1.3 


1.3 

20:40 

1.3 


18:66 

20:H 
1.2 

21:44 
1.2 


14:03 
-O.l 

23:12 

1.2    .....     . 

1,^-07 

0.0                      .    .    .    .     . 

0:3-1 
L2 

ltl:10 

0.0 

1:32 
1.2 

17U5 

0.1 

3J7 
1.2 

um   ...... 

0.1 

20:;6 
0.3 

21:08 
O.fl 

22:13 
0.4 

.    0.4 

28:49 
0.& 


19:11 
1,1 


0.0 

1.2    ...... 

12:16 
-^).l 

21;21    ...... 

i.a 

19:04 
-0.2 

22^ 

1.2 

14:00 
-0.2 

23:43 

1.2   .....    . 

15:06 

—0.1 

1.2 

lfi:L5 

-0.1 

'1:12 

uim  ...... 

le;45 
0.1 

19:57 
O.S 

21:05 
0.3 

22:26 
0.5 

23f^ 
0.6 


pi  payoff. 
^  ,  W,  Mo. 


O 


NOVEMBER. 


Time  and  Height  of  High  and 


Low  water. 


M     1 
Til    2 


W 
Th 

F 
S 

M 
Tu 

\v 

Th 

F 
S 
S 
M 
Tu 
W 
Th 
F 
8 

U 

Tu 

W 

Th 

F 

8 

Tu 


3 
4 
5 
6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17' 

18' 

191 

20| 

21  I 

22 

"i 

24 

•I 

25, 


2J^' 

29 

30 


12:40  21:64 

—0.2  L3 

18:82  22:66 

—0.1  L3    ; 

14:25  28:47 

0.0  1.2 

16:19 

0.1 

0:22  16:18 

1.2  0.2 

0:68  17:22 

1.1  0.3 

1.-20  8:34  13:25      18:4o 

1.0  0.5  0.6         0.4 

1:43  8:40  14:37      20:08 

1.0  0.4  0.7         0.5 

2:05  8:46  15:25      21:02 

0.9  0.4  0.8         0.5 

2:21  9:00  16:12      22:01 

0.8  0.3  0.9         0.6 

2:07  9:15  17K)2    .    .    . 

0.7  0.2  LO    .    .    . 

9:31  17:53 

0.1  LI 

9:57  18:43 

-0.1  L2 

10.-82  19:40 

—0.2  L8 

11:08  20:41 

-0.3  L3 

11:53  21:40 

—0.3  1.3 

12:42  22:28 

—0.3  L8 

13:38  23:06 

—0.2  L2 

14:41  23:34 

—0.1  1.1 

15:50  23:65 

0.1  1.0 

17:08 

0.2 

0:10  6:30  12:32      18:42 

0.9  0.5  0.8         0.4 

0:43  6:55  13:48      19:55 

0.9  0.4  0.9         0.5 

0:48  7:38  15:17      21:13 

0.8  0.1  LI         0.7 

0:48  8:22  16:36      22:15 

0.8  0.0  L2         0.8 

0:42  9:08  17:48    .    .    . 

0.9  —0.2  L8    .     .    . 

9:55  19KX) 

-0.3  L4 

10:42  20:11 

—0.3  L4 

11:28  2L'05 

-0.3  L4 

12:18  21:48 

—0.3  L3 


DECEMBER. 


d  Dayof- 

8  - 

S    W.  Mo. 


w 

Th 
F 

S 

M 
Tu 
W 

|Th 

i  ^ 

IM 

s|tu 

Iw 

Th 
F 
S 
H 
M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 


Time  and  Height  of  High  and 
LowWater. 

13:01 
-0.2 

22:15 

L3 

13:45 
0.0 

22:47 

L2 

14:30 
0.1 

23:14 

L2 

16:30 
0.3 

23:36 

LI 

16:40 
0.4 

23:54 

1.0 

7:26 
0.4 

0K)4 
0.9 

0:28 

0.8 

0:06 
0.8 

8:27 
0.0 

8:57 
-0.2 

9:80 
-0.3 

10:13 
-0.3 

10:59 
—0.4 

11:40 
—0.4 

12:83 
—0.3 

13:28 
-0.2 

14:25 
—0.0 

15:30 
0.2 

5:00 
0.5 

5:40 
0.3 

6:30 
0.1 

7:18 
-0.1 

8:06 
-0.2 

8:55 
-0.8 

9:44 
—0.4 

10:29 
-0.4 

10:13 
—0.3 

11:55 
-0.2 

12:88 
-0.1 

18:11 
—0.0 


18:33 
0.7 

7:83 
0.3 

7:50 
0.2 

8:07 
0.1 

17:30 
L2 

18:22 


17:57 
0.6 

14:44 
0.8 

15:45 
0.9 

16:40 
LI 


19:12 
0.6 

20:40 
0.7 

.    .    .1 


L3 

19:14 
L3 

20:12 


L3 

21K)1 
L4 


21:17    . 
L4    . 

21:48    . 


L8 

22K)9 
LI 


22:24 


LO 

22:86 
LO 

11:14 
0.8 

12:49 
0.9 

14:44 
1.0 

16:14 


17:00 
0.5 

18:22 
0.6 

1935 
0.8 


73M 
0.8 

23:05 
0.8 

22:56 
0.9 


LI 

17:26 
L3 


18:84 
L3 

19:26 
L4 


20.-07 
L4 

20:43 
L3 

21Ka 
L8 

21:21 
L2 

21:41 
L2 


The  tldea  are  placed  in  the  order  of  occurreQce,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparlAQn  of  oonaeeuUve  heights  will  i  mi  lent  u  w  hijther  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Hi!a&  Low  Water,  which  in  the  dutiiui  tyi  ':vitundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  feel  below  mean  sea  leveL  Ta  tlnd  ihe  ^Iipth  of  ^ater,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (  -)  ftign  is  before  th^  height « in  which  ca«e  subtract  it. 

The  time  u^'d  i»  Qentral  Standard.  90th  Bieriditin  W.;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
( a.  m. )  H  all  grtw  tur  are  I  n  thy  afto  rritHjti  {p.m.]  and  w  ben  diminished  by  12  grl  ve  the  times  after  noon ;  for  instance,  15:47  is  8«47  p.  m. 

%,  new  moon;  ^,  1st  cjuar.;  O.  full  moon;  (£,  3d  quar.:  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P.  moou  in  apqgee  or  periiret'. 
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GALVESTON  (Doeweira  Wharf),  TEXAS,  1909. 
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JULY. 


c  DASoi     ^^^  and  Height  of  High  and 
g    W.  Mo.i 


Low  water. 


S     « 


Th'   II 
F.    2j 

M 
Tu    6 

P  Wj    7f 
Th'   81 
=    f!   9; 
(c'  S  |10 
'  sjii 

mJi2 
Tu  13 
W,14 
Th|15 

N'  f;i6 

•    S  'l7 

I 

s;i8 
m;i9 

Tu  20 

I  W'  21 

Th  22 

A    f|23 

24 

25 


I     I  8 
1>   S 


|Mj26 

TU|27 

IW   28 


Th 
F 

S 


eHO  20:15 

1.3  —0.4 

6.54  21:37 

1.4  -0.4  ...... 

7:40  22:25 

1.4  -0.5 

8:22  28:14 

1.4  -0.4 

8:52 

1.3 

0.^  8:58 

—0.8  1.2 

1:10  9flD 

-0.1  LI 

1:56  9:81  15:40      20:10 

0.1  LO  0.6         0.8 

2:50  9:42  16:08      22:22 

0.8  0.9  0.4         0.8 

4:14  lOHW  17.-00    .     .    . 

0.5  0.9  0.3    ..    . 

0:25  6.^  10:15      17:58 

0.9  0.7  0.9         0.1 

2:30  18:50 

LO  —0.1 

3:67  19:40 

LI  —0.2 

5:20  20:28  ...... 

L2  -0.3 

6:14  21:16 

L8  —0.3 

6:55  21:57 

L8  -0.3 

7:32  22:36 

L3  —0.2 

8K»  23:10 

L3  —0.2 

8:14  23:45 

L8  — 0.1 

8J» 

L2 

0:18  8:45 

0.0  LI 

0U^7  S'M  16:20      18:55 

0.2  LI  0.6         0.7 

1:44  9K)0  16:00      21K)5 

0.8  LO  0.5         0.7 

2:26  9:08  16:15      22:42 

0.5  0.9  0.4         0.7 

8:32  9:2i2  16:44    .    .    . 

0.6  0.9  0.3    ..     . 

9K)6  17:25 

0.9  0.1 

2:30  18K)6 

LO  — 0.1 

3:55  18:56 

L2  —0.2 

5KW  19:46 

L8  —0.3 

6:00  20:38 

L3  -0.4 

6:36  21:38 

LS  -0.4 


AUGUST. 


Day  of— I 

W.  Mo. 


O    S 

!m 

Tu 
W 

EJTh 


M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 


M 
Tu 
W 
Th 
F 
S 

M 
Tu 


Time  and  Height  of  High  and 
rWater. 


Low> 


7:08  22:25 

L8  -0.4 

7:32  23:20 

1.2  —0.8 

7:86  11:36  16:04    .     .     . 

LI  0.9  LO    .    .    . 

0:10  7:48  18:06      17:36 

—0.1  LO  0.7         LO 

1:00  8K)2  18:52      19:16 

0.1  0.9  0.5         0.9 

1:54  8:17  14:30      20:46 

0.3  0.9  0.4         0.9 

3.-00  8:44  15:22      22:44 

0.5  0.8  0.2         0.9 

4:10  8:50  16:26    .    .    . 

0.7  0.8  0.1    ..    . 

IKH  17:28 

LO  0.0 

2:58  18:30 

LI  -0.1 

4.-06  19:28 

L2  -0.2 

6K»  20:18 

1.2  —0.2 

5:47  21:05 

L3  —0.2 

6:20  21:45 

L2  —0.1 

6:37  22:24 

1.2-0.1 

7:04  28HK) 

1.2  0.0 

7:14  23:36 

LI  0.1 

7:20  13:80  16:66    .    .    . 

1.0  0.7  0.8    ..     . 

0:12  7.-26  18:44      18:18 

0.2  0.9  0.7         0.8 

0:61  7:30  13:44      19:46 

0.3  0.9  0.5         0.8 

1:62  7:46  14:07      20:46 

0.6  0.8  0.4         0.8 

2:88  7:87  14:46      22:24 

0.6  0.8  0.8         0.8 

15:34 

0.1 

0:24  16:26 

0.9  0.0  ......    . 

2-J6  17:28 

LI  -0.1 

8:42  18:28 

L2  —0.2 

4:42  19:80 

L2  —0.8 

6:18  20:80 

L2  —0.8 

6:38  8:65  12:63      21:80 

L2  LO  LI      —0.2 

5:48  9:40  14:26      22:26 

LI  LO  LI      -0.2 

6K)0  10:40  16:66      28:18 

1.0  0.7  LO         0.0 


SEPTEMBER. 


Day  of —1 


W.  Mo 


Time  and  Height  of  High  and 
Low  Water. 


W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 
W 
Th 


6:16  11:26  17:18    .    .    . 

0.9  0.6  LO    .    .    . 

0:14  6:35  12:14      18:24 

0.1  0.9  0.4         1.0 

1:05  6:58  18:00      19:48 

0.8  0.8  0.3         1.0 

2:15  7:05  13:44      21:20 

0.5  0.8  0.1         LO 

8:20  7:10  14:46      28:13 

0.6  0.8  0.1         1.0 

15:80 

0.0 

0:56  16:50 

1.1  0.0 

2:25  17:56 

L2  0.0 

8:24  19K)0 

L2  0.0 

4:06  19:55 

L2  0.0 

4:42  20:44 

L2  0.0 

6:06  11:40  13:62      21:25 

1.1  0.5  0.8         0.1 

6:20  11:20  16:02      22:08 

1.0  0.5  0.8  0.1 

5:34  11:27  16K)2      22:47 

LO  0.7  0.8         0.2 

6:40  11:40  17K)0      28:28 

0.9  0.6  0.8         0.3 

6:42  11:56  17:62    .    .    . 

0.8  0.6  0.9    ..    . 

0:10  6:06  12:05      18:35 

0.4  0.8  0.4         0.9 

1:03  6:56  12:25      17:48 

0.5  0.7  0.8         0.9 

2:10  5:34  12:57      21:04 

0.6  0.8  0.1          LO 

13:42  22:32 

0.0  1.1 

14:86 

—0.1 

OHM  15:40 

1.1—0.1 

1:46  16:44 

1.1  —0.1 

2:38  17-J» 

L2  -0.1 

8.12  19:06 

LI  —0.1 

8:34  7:56  12.-30      20:16 

1.1  0.9  LO         0.0 

8:50  8:46  14K)0      21:18 

0.9  0.7  LO         0.0 

4:10  9:24  15:20     22:20 

0.8  0.6  LI         0.1 

4:36  10:06  16:27      23:15 

0.8  0.4  LI         0.3 

4:52  10:48  17:43    .    .    . 

0.8  0.8  LI    .    .    . 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiffhts  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  sabtiact  it. 

The  time  used  is  Central  Standard,  90th  meridian  W;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),all  greater  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  J),  1st  quar.;  O.  full  moon;  C>  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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GALVESTON  (Doswell's  Wharf),  TEXAS,  1909. 


iTmn 


^ 

Day 
W. 

of— 
Mo. 

1  ^ 

1 

8 

2 

§ 

3 

M 

4 

N 

Tu 

5 

€ 

W 

6 

Th 

7 

F 

8 

B 

9 

S 

10 

M 

U 

Tu 

\2 

E 
A 

W 

13 

m 

Th 

14 

F 

15 

8 

16 

S 

17 

m' 

18 

Til 

lt> 

s 

W 

20 

Th 

21 

D 

F 

22 

S 

23 

$ 

24 

M 

25 

Tu 

26 

p 

W 

27 

O 

Th 

28 

F 

29 

S  j 

30 

n 

31 

OCTOBER. 


Time  and  tlGlfhtaf  HUfh  and 
Low  water. 


0:25  t>M  11:27       IHM 

0.5  .     0.7  0.1         l.'I 

1:2&  SHW  12:U      '20:14 

0.6  O.T  0.0         1/2 

2:;^J  5-03  13:09      21:44 

O.-D  O.S  0,0          L'2 

l'l;g3  25:12  ...... 

— OJ  l.ii  .....     . 

lfi:07 

0.0 

0:3.'!  16:10 

L-i  0.0 

1:32  17*15 

l.li  0.1 

2tl7  38:21  ...... 

1.2  0. 1  ,     .     .     .     .     . 

2:50  lOriJO  ...... 

1.1  0.2 

%H4  9:45  14:01      20:16 

1.1  o.e  0.7  o.a 

3:30  9:66  15:08      21:»* 

1.0  0.5  0.7  a.  a 

3:41  10^1  16:02      22:13 

0.9  0.5  0.8         0.4 

4:13  10:27  lfl:3»      22:5fi 

O.S  0.5  0.3         0.4 

4:15  10:2fi  17:34       23:4& 

0.>i  0.4  1.0         o.r> 

4:00  WM  ISilS    .    .     . 

0.7  0,4  1,1     .,     . 

0:11  3:S4  U:01      19:11 

O.IJ  0.7  0.1         1.1 

11:36  20:lii 

0,0  1.2 

11:16  21:21 

—0.1  1,3 

13:04  22:35  ,,.... 

—0.^  i.a 

U^  23:43  ...... 

—0.2  1.2 

mm 

— 0.1 

0:36  Ifi:!.*! 

1.2  —0.1  ...... 

'1:12  17:2fi  ,,..., 

1.1  0.0 

1:84  7:11  11:24      18:45 

1,0  0.7  0.8         D.l 

1:55  7:42  13:20      19:57 

O.d  O.e  0.9         0.2 

2:22  3:  IS  14:32      21:05 

O.S  0.5  1.0         0,3 

TAG  3:51  15:^      ^:2& 

0.8  0.3  1.1         0.5 

2:63  9:26  ITM      23:20 

0.7  0.1  1.2         0.6 

3:00  10:14  Ifltie    .    .     . 

0.7  —0.1  l.B    .    .     . 

11:0^  19:27 

—0.2  l.S  .....    . 

11:50  20:40 

—0.2  1.3 


W.  Mo, 


NOVEMBER. 


Time  aod  Height  of  High  and 
Low  water. 


w 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

n 

14 

M 

15 

Tu 

16 

w 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

• 

Th 

25 

F 

26 

S 

27 

s 

28 

M 

29 

Tu 

30 

12:40  21:54 

—0.2  L3 

13:82  22:66 

—0.1  L3    ; 

MAT  28:47 

0.0  1.2 

15:19 

0.1 

022  16:18 

1.2  0.2 

0:68  17rJ2 

1.1  0.3 

1:20  8:84  18:25      18:43 

1.0  0.5  0.6         0.4 

1:43  8:40  14:87      20:08 

1.0  0.4  0.7         0.6 

2:05  8:46  15:25      21:02 

0.9  0.4  0.8         0.5 

2:21  9:00  16:12      22:01 

0.8  0.3  0.9         0.6 

2:07  9:16  17K)2    .    .     . 

0.7  0.2  1.0    ..    . 

9:31  17:63 

0.1  1.1 

9:57  18:43 

-0.1  L2 

10:82  19:40 

—0.2  1.3 

11:08  20:41 

-^.3  1.3 

11:53  21:40 

-0.3  L3 

12:42  22:28 

—0.3  1.8 

13:88  23:05 

—0.2  L2 

14:41  28:84 

-0.1  1.1 

15:60  23:65 

0.1  1.0 

17:08 

0.2 

0:10  6:80  12:32      18:42 

0.9  0.5  0.8         0.4 

0:43  6:55  13:48      19:55 

0.9  0.4  0.9         0.5 

0:48  7:88  15:17      21:13 

0.8  0.1  LI         0.7 

0:48  8:22  16:86      22:15 

0.8  0.0  L2         0.8 

0:42  9:08  17:48    .    .    . 

0.9  —0.2  L8    .     .    . 

9:55  19:00 

-0.3  L4 

10:42  20:11 

—0.3  1.4 

11:28  21,-05 

-0.3  L4 

12:18  21:48 

-0.3  1.8 


DECEMBER. 


:^ 

Dayof- 

W. 

Mo. 

w 

1 

,Th 

2 

F 

3 

a 

8 

4 

S 

5 

E 

M 

6 

A 

Tu 

7 

w 

8 

Th 

9 

1  F 

10 

S 

11 

• 

S 

12 

\^ 

13 

s 

Tu 

14 

W 

15 

Th 

16 

F 

17 

S 

18 

}) 

n 

19 

E 

M 

20 

Tu 

21 

w 

22 

P 

Th 

23 

F 

24 

8 

25 

o 

S 

26 

N 

M 

27 

Tu 

28 

w 

29 

Th 

30 

Time  and  Height  of  Hi^h  and 
Low  Water, 


Fj31| 

I 


13:01  22:16 

-0.2  L8 

18:46  22:47 

0.0  1.2 

14:80  23:14 

0.1  L2 

16:30  28:86 

0.3  LI 

16:40  28:54 

0.4  LO 

7:26  18:33  17:67    .    .     . 

0.4  0.7  0.«    .    .    . 

0:04  7:83  14:44      19:12 

0.9  0.3  0.8         0.6 

0:28  7:50  15:46      20:40 

0.8  0.2  0.9         0.7 

0.05  8:07  16:40    .    .    . 

0.8  0.1  LI    .    . 

8:27  17:80 

0.0  1.2 

8:57  18:22 

—0.2  L8 

9:80  19:14 

-0.3  1.3 

10:13  20:12 

—0.8  1.8 

10:59  21K)1 

-0.4  L4 

11:40  21:17 

—0.4  L4 

12:83  21:48 

—0.8  L8 

18:28  22.-09 

-0.2  LI 

14:25  22:24 

—0.0  LO 

16:80  22:86 

0.2  1.0 

6:00  11:14  17:00      23K)1 

0.6  0.8  0.5         0.8 

6:40  12:49  18.-22      2S.-05 

0.3  0.9  0.6         0.8 

6:30  14:44  19:25      22:66 

0.1  LO  0.8         0.9 

7:18  16:14 

—0.1  1.1 

8:06  17:26 

—0.2  1.3 I 

8:55  iS'M 

-0.3  1.3 

9:44  19:26 

—0.4  1.4 

10:29  20K)7 

-0.4  L4 

10:18  20:43 

-0.3  1.3 

11:55  21.02 

—0.2  L8 

12:88  21:21 

—0.1  L2 

18:11  21:41 

-0.0  L2 


The  tides  are  placed  In  the  order  of  iK^t^urrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
n  domuLTlson  of  t'onsucutl  ve  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
frum  Meat!  Low  Water,  which  in  the  d  a  turn  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  feet  b«low  iiit?An  Bca  luvcl.  To  Tlnd  ih^^  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  nnlea 
a  minus  [— )  slifn  in  before  the  height  In  which  case  subtract  it. 

The  time  u^d  la  Central  .Standard.  90th  meridian  W.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
{&.  Eu. ) ,  all  grealtT  aie  ^n  the  afternoon  ( P^  uj. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  16:47  is  3c47  p.  m. 

^,  new  moon^  }}.  let  quar.;  Q,  full  moon;  (C,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P^  moou  (n  apogee  of  perigee. 
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— 

JANUARY. 

FEBRUARY. 

MARCS.                                  1 

3^ 

0ayof- 

Time  and  Ueig] 
Low\\ 

itof  High  and 
ater 

^ 

Dayof- 

Time  and  HeUht  of  Uigh  and 
Low  Water. 

P. 

Dayot- 

Time  and  Heleht  of  High  and 

W.  'Mo. 

^ 

W. 

Mo. 

W. 

Mo. 

F 

1 

2:15 
2.7 

S:fi6 
0.5 

14:32 
L2 

19:80 
-0.1 

M 

1 

4:10 
2,2 

10tl8 
0.6 

16:18 
1.8 

22:22 
0,1 

N 

U 

1 

2:48 

2.1 

857 

o.« 

14:45 
1.9 

2l!(a 
0,0 

S 

2 

3:20 
2,7 

lOKM 
0,5 

15:40 

20:60 
0.0 

N 

Tu 

2 

5:09 
2.0 

tl:0?> 
0.6 

17:17 
1.9 

'23:40 
O.I 

Tu 

2 

3:48 
1.8 

9:23 
0.7 

15:62 
2.0 

22:28 
0.1 

s 

3 

2,b 

10%=>B 
0.4 

l(j;40 

22:15 
0.1 

W 

3 

6:0£ 
1,7 

11:46 
0,& 

18:14 
2.1 

.     .     , 

W 

3 

4^48 
1.6 

10:15 
0.6 

16:55 
2.1 

23164 
0.2 

M 

4 

5:25 
2.3 

11:42 
0.4 

17:  JO 
1.8 

23:32 
0-1 

Th 

4 

0:53 
0.2 

6:49 
L5 

12:15 
0.4 

19:06 
2.3 

Th 

4 

5:42 
1.4 

10:66 
0.5 

17:62 
2.3 

1 

Tu    5 

6:  IS 
2.1 

12.20 
0.3 

ia:30 
2.0 

.     .     . 

O 

F 

5 

2:00 
0.2 

7:30 
1.4 

12:42 
0.3 

19M 
2.4 

F 

5 

111 
0.2 

6-28 
1.3 

11:33 
0.4 

18:47 
2.4 

(J 

W     6 

0:W 

o.o 

T:OH 

i.g 

12:50 
0.3 

10:20 
2.2 

S 

6 

2:53 
0.4 

8:10 
1.2 

13:08 
0.2 

20:40 
2..^ 

'^ 

H 

6 

2:09 
0.3 

7:10 
1.2 

12KI7 
0.3 

19:3.^.  1 

2.4 

Th    7 

1:45 

7:54 
L7 

13:18 
0.2 

20:10 
2,4 

H 

7 

3:36 
0.5 

8:44 
1.1 

13:3-^ 
0.1 

21:21 
2..^ 

A 

S 

7 

■ 

2:.'>1 
0.6 

7:15 
l.l 

12.38 
0.2 

20:18 
2.3 

F 

8 

2:45 
Q.I 

8:30 
U4 

13:40 
0.2 

20:55 
2.5 

A 

M 

8 

4:04 
0.6 

9:12 
1.1 

14:03 
0.0 

22:00 
2.4 

U 

8 

3:17 
0,7 

8:18 
1.1 

13:08 
0.1 

30:57 
2,3 

S 

9 

3;K 
0,3 

9:0a 
L2 

14:05 
0.0 

21:42 
2,6 

£ 

Tti 

9 

l:l« 
0.9 

9:15 
1.1 

14:34 
—0.1 

22:37 
2.3 

K 

Tu 

R 

3:20 
0.8 

,S:43 
1.1 

13:41 
0.3 

21:30 
2,2 

§    10 

424 
0.5 

9:30 
1.1 

14:32 
0.0 

22:25 
2.6 

'w 

10 

4:27 
1.0 

9K>r. 
1.1 

16:10 

'23:10 
2.1 

\V 

10 

3:19 
0.9 

8:48 
1.2 

14:17 
0.0 

2.1 

A 

Mill 

0.7 

9:40 
1.0 

15i00 
"4J.1 

23:0« 
2.5 

iTh 

11 

4:34 

ro 

9:02 
L2 

16:50 
-0,1 

23:38 
2.0 

Th 

11 

3:23 
0.8 

8:37 
1.3 

14:57 
0.0 

22:27 
2.0 

Tu  12 ! 

5:30 
O.fl 

9:S5 
1,0 

15;i6 
—0.1 

23.48 
2.4 

?  F 

12 

4:56 
0.9 

9:42 
1.4 

-0,1 

.     .     . 

F 

12 

3:40 
0.7 

9:03 
1.6 

15:3fl 
0.0 

22:47 
1.8 

K 

\V  13 

5:52 
1,0 

B:2.'V 
1,1 

16:10 
—0.1 

C 

y 

13 

0:02 
1.9 

5:2« 
0.8 

10:33 
1.5 

17:25 
OiO 

S 

13 

4:0« 
0.6 

9:42 
1.7 

16:22 
0.O 

23:18 
1.7 

C 

Th  14 

0:27 
2-2 

e:io 

l.l 

»:40 
1.2 

16:52 
0.0 

8 

14  i 

0:3e 
l.S 

6:10 
0,7 

11:34 
1.5 

18:20 
0.1 

^ 

§ 

14 

4:44 
0.6 

10:82 
1.8 

17:12 
0.0 

23:48 
1.7 

1 

F    15 

1:0ft 
±1 

fi:36 
1.0 

10:30 
1.1 

17:40  ! 
0,0 

M 

15 

1:18 
1.8 
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0.6 

12:45 
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0  1 

M 

15 

5:28 
0.4 

11:20 
l.O 

18:07 
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:  :  : 

S  116 

1 

1:40 
l.» 

7:10 
0.9 

11:40 
1.1 

1»;3S 
0.1 

H 

Tu 

16 

2:12 
L7 

7:65 
0.4 

14:07 
1.7 

20:32 
0,J 

J*   Tti 

1 

16 

0:32 
L6 

6:17 
0.3 

12:28 
2.0 

19:08 
0.1  . 

1 

8|17 

2:24 

7:57 
0.8 

1S:10 
1.3 

19:4S  i 
0,2 

W 

17 

3:13 
1.6 

8i64 
0,3 

15:39 
1,9 

21:43 
0.1 

^'' 

17 

1:31 
1*5 

7U2 

o.a 

13:44 
2.1 

20:17 
0.2  . 

! 

M   18 

3:10 

S:40 
0.6 

14:52 
1.4 

20:52 
0.3 

Th 

18 

4:22 
1.6 

9:6^J 
0.2 

16:63 

2.:; 

2-2  :&7 
0.1 

Th 

18 

2:40 
1.4 

8:12 
0.2 

15«9 
2.2 

21:32  1 
0,2; 

Tu'l9 

4:02 

0.4 

ie:20 
1.7 

22:15 

o.:i 

F 

19 

5:21 
1.6 

lOrsa 

0.0 

17:56 
2.4 

.     .     . 

F 

19 

3:ij5 
1.4 

9:16 
0.1 

16:28 
2.4 

'22:46' 
0.2 

s 

w 

20 

4:56 
l.S 

10:3fl 
0.2 

17:27 
2.0 

23:13 
0.1 

f 

*S 

20 

0301 

0.0 

6:18 
1.0 

11:47 

18:r.S 
2.7 

S 

20 

.^:04 
1.4 

10:19 
-0.1 

17:37 
2.6 

23:53 
0  2 

•  Th 

21 

5:4« 

11:3(1 
0.0 

1S:22 
%2 

■     ►    * 

s 

21 

1:08 
0,1 

7:18 
1.7 

12:42 
-0.4 

19:61 
2.9 

r 

§ 

21 

6:08 
1.5 

11:22 
-0,2 

18:38 
2.8 

1 

:  :  :' 
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22 

0:1H 
0.1 

e:40 
1.7 

12:17 
—0.2 
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E 

M 

22 

2:08 
0.1 

8:10 
1.7 

13:35 
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M 

22 

0:58 
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7:03 
1,6 

12:24 
"0,4 
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23 
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13  HM 
—0.3 
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23 
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23 
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12:00 
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17:20 

§ 
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28 
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12:12 
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0:5a 
2.a 
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6:36 
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19:34 
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Uy\v  WutLT,sprlri|rPi.  which  i»  Ap pros i inn tc 
)  ItKJt  be  lu w  mtui  n  wft  U  V  t'l ,    T«>  lind  t  hf  d  e 
nua  (— )  BJKTi  Is  before  the  helj^htK  in  whlrb 
lemed  U  HuenoM  Ayrt-a  Mt^an  I»cal  Civil  58* 
greater  are  in  the  alUTnoon  ( p,  na. )  and  vvht 

moon;  J^j  1st  qiiar,:  O,  full  tnoon;  ij,  3d  q 
,  l\  mofiii  111  apogtie  or  |ierlgte. 

th  their  tJtnen  oti  the  firat  line  and  helghta  o 
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^ly  the  (111 turn  of  Rounding  on  the  Admiml 
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22'  W.:  Oh  is  midnifl^ht,  12''  Is  noon :  nU  honra 
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u&t.:  E,  moon  on  the  equator;  N,  9,  moon 

a  the  *eeond  line  of  each  day; 
1  ft*t'l  Knd  tervtbH,  Htv  n  rkotn^'l 
ty  ChjirtJ?  ior  thli)  repion^  mid 
Boiinainitr>i  Kfveiiou  tht'  clmn, 

leiis  ihiio  i:^  jtrc  in  the  forenotm 
;  fur  iiisuuict;,  15:47  iH3:47  p.m. 
farthest  north  or  Bouih  of  the 
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APRIL. 

MAT,                               1 

JUNE. 

S 

Dayof- 

Time  anrt  Height  of  Higli  and 
LowWH-ter. 

1 

Dayof- 

Time  and  Height  of  High  anil 

I_ 

Wol- 

Time  and  Height  of  High  and 
Low  Water. 
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W, 

Mo. 

w. 

Mo. 
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1 
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i  !   \ 
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1 

0:18 
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0.5 
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Tu 

1 
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0.7 
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LI 

9:48 
0.5 
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L9 

F 

2 

0:12 
0.2 
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1.0 
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0.6 

17:27 
2.3 

K 

S 
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1:12 
0.5 
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0.5 

17:46 
2.2 

W 

2 
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0.7 
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10:54 
0.6 
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L8 

A 

S 

3 

lrl7 
0.3 

«:02 
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0.5 

18:20 
2.3, 
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1:32 
Oti 

6:07 
LO 
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0.5 

18:31 
2.1 

o 

Th 

3 
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O.B 

6:38 
1.4 

11:50 
0.4 

18:55 
1.7 

% 

4 

2:05 
0.4 

LO 

11:26 
0.4 

19:07 
2.3 

To!    4 

1:28 
0.7 

6:44 
LI 

11:30 
0,4 

19^8 
2.0 

F 

4 

0:25 
0.4 

7:12 
1.7 

12:44 
0.8 

19:25 
L7 

E 

0 

M 

6 

2:28 
0,6 

7:18 

la 

12:06 
0.3 

19:4*i 
2.2 

o 

W 

5 

1:18 
0.7 

7:17 
1.3 

12:20 
0.4 

19:40 
1,9 

B 

5 

0:65 
0.2 

7:48 
2.0 

18:80 
0.2 

19:56 
L7 

Tu 

6 

0.7 

7:50 

12:45 
0.2 

20:23 
2.1 

Th 

6 

1:20 
0.6 

7:43 
1.5 

13:05 
0.3 

20:10 
1.8 

s 

8 

6 

1:30 
0.1 

8:26 
2.2 

14:20 
0.2 

20:28 
L6 

!''' 

7 

'lax 

D.B 

1.2 

13:25 
0.2 

20:5;J 
2.0 

F 

7 

1:35 
0.1 

a:io 

L7 

13:41? 
0.2 

20;»4 
1.7 

M 

7 

2:10 
-^J.l 

9:02 
2.4 

16:10 
0.2 

2L-05 
L6 

Th 

a 

2:22 
0,7 

1,3 

14:03 
0.1 

21:1» 
1.9 

S 

8 

0.3 

8:38 
L9 

14:32 
0,1 

L7 

Tu    8 

2:48 
-0.3 

9:50 
2.6 

16:00 
0.8 

21:64 
L4 

F 

9 

2:S7 

o,e 

8:3B 
1.5 

14:4.^ 
0.  L 

21:40 
1.8 

9 

% 

9 

2:^ 

0.2 

9:09 
2.1 

16:17 
0,1 

21:2R 
Lfi 

W     9 

3f27 

10:36 
2.7 

16:56 
0.3 

22:45 

L2 

S 

10 

3:02 
0.4 

9;0.'i 
1.8 

15:^7 
0.0 

22:03 
1,7 

M   10 

3:08 
0.1 

^■17 
2.3 

16:06 
0.1 

2-2:06 
1.5 

o: 

Th 

10 

4:12 
^0,3 

11:82 
2.7 

17:55 
0.4 

23:40 

LI 

!« 

11 

3:34 
0.3 

fl:44 
2.0 

16:12 
0.1 

22:32 
l.fi 

Tu  11 

1 

3:47 
-0.1 

10:;^2 
2.4 

lt.Tri8 
0.2 

2'2:47 
1.3 

F 

11 

5-00 

12:85 
2.7 

19K)0 
0.5 

:  :  : 

^   M 

12 

4:1J 
0,2 

10^12 
2.1 

17:03 
0,1 

23:12 
1.5 

•<L 

W 

12 

4:30 
-0,1 

]l:2-'> 
2.5 

17:57 
0.3 

23:37 
1.2 

E 
P 

^ 

12 

0:50 
LO 

6:55 
-0.3 

13:44 
2.7 

20:15 
0.5 

cItu 

13 

4;J>^ 
0.1 

U;22 
2.2 

O.l 

23:59 
1.4 

Til 

13 

5:17 
-4>,1 

12:29 
2.5 

19H)2 
0,4 

8    13 

2:05 
LO 

6:58 
—0.2 

14:64 
2.7 

21:35 
0.5 

1^ 

14 

6:43 
0.1 

12r.3S 
2.3 

19:02 
0.2 

.     .     . 

F 

14 

0:45 
LI 

6.1)8 
-0/1 

13:37 
2.6 

20:13 
0,4 

M|14 

3:20 
LO 

8:10 
-0.1 

16K)0 
2.6 

22:S6 
0.4 

Th 

15 

0;S9 
1.2 

6:36 
0.1 

13:37 
2.4 

20:13 
0,3 

8 

15 

2:30 
1.0 

7:08 
-0.1 

2.6 

:;i:27 
0,4 

Tu  15 

1 

4:24 
1.2 

9:27 
0.0 

17K)0 
2.5 

23:2S 
0.4 

F 

16 

2:13 
1.2 

7:35 
0.0 

11:57 

31.-27 
0.3 

K 

P 

% 

16 

3:3fi 
1.0 

K:20 
—0.1 

16:06 
2.6 

22:38 
0,3 

W 

16 

6:22 
1.4 

10:46 
0.0 

18K)0 
2.4 

■^ 

17 

3^40 
1.2 

8:40 
0.0 

16:13 
2.6 

22:39 
0.3 

M 

17 

4:42 
1.1 

9:35 
-0.1 

17:10 
2,7 

23:40 
0.3 

•  ' 

Th 

17 

0:10 
0.3 

6:15 
1.7 

12:00 
-0.1 

18:55 
2.3 

j;  * 

18 

4:&7 
l.S 

*:M 
^.1 

17:22 
2.7 

23:45 
0.2 

Tu 

18 

F>:40 
1.4 

10:50 
-4).l 

18:12 

2.7 

,    ,    . 

k' 

F 

18 

0.2 

7:06 
2.0 

13K)7 
—0.1 

19:45 
2.1 

M 

19 

5:53 
1.4 

11:02 
-4J.2 

18:23 
2.  a 

■     ^     ■ 

• 

\V 

IH 

0:3'2 
0.2 

6:32 
1.7 

12:00 
—0.2 

19:07 
2.6 

S 

19 

1:2.=^ 
0.1 

7:66 
2.3 

14:10 
-0.1 

20:80 
L8 

•  Tu 

20 

0:45 
0.2 

6:43 
1.6 

12:0a 

-o.a 

19:22 
2.8 

Th 

20 

1:15 
0.1 

7:20 
2.0 

13:07 
—0.3 

20OT 
2.4 

§ 

20 

2:00 
0,0 

8:46 
2.6 

15:10 
0.0 

21:15 
L6 

'W 

21 

1:37 
0.1 

7:8S 
1,« 

13:12 
-0.4 

20:16 
2,8 

F 

21 

0,1 

8:10 
2.3 

14:10 
^.3 

20:53 
2.3 

M 

21 

2:3*1 
—O.l 

9:85 
2.7 

16:08 
0.2 

22:00 
L3; 

JTh 

22 

2-22 
0.1 

8:24 
2.0 

14:12 
-0.5 

21:10 
2.0 

N 

S 

22 

2:30 
0.1 

9HM 
2.5 

16:10 
-0.2 

21:42 
2.0 

Tu'22 

2:58 
^0.1 

10r25 
2.8 

17:06 
0.4 

22:42 
LI 

P 

23 

0.1 

9^3 
2.2 

15:13 
-0.5 

22:04 
2.4 

H 

23 

3:05 
0.1 

2.6 

ia:08 
—0.1 

22:30 
1.7 

\V    23 

3:3U 
^4).  2 

11:15 
2.7 

18H)5 
0.6 

23:24 
L0| 

S 

24 

S:43 
0.1 

10:0a 
2,4 

16:12 
-0.4 

23:00 

M| 

24 

3:40 
0.1 

10:40 

2.7 

17:10 
0.1 

23:18 
1.4 

Th  24 

4:00 
-0.2 

12:06 
2.6 

19:08 
0.8 

'  N 

s 

25 

4:23 
0.2 

10:57 
2.S 

17:14 
-0,3 

23:52 
1.8 

Tu 

25 

4:10 
0.1 

Il:a5 
2,7 

18:18 
0.3 

■    *    ' 

.1 

F    25 

OKJO 
0,9 

4:38 
-0.1 

12:67 
2.5 

20:16  1 
0.8 

M 

26 

SrOO 
0.3 

11:52 
2.5 

1B21 
-0.1 

If 

W 

26 

0:06 
1.1 

4:43 
0.1 

12:30 
^6 

19:33 
0.4 

E 

8    26 

0:31) 
0.9 

6:15 
0.0 

13-.50 
2.3 

21:10 

0.8 

1 

27 

0:48 
1.5 

6:37 
0.3 

12:5-2 
2.5 

19:;^ 
0.1 

Th 

27 

LO 

5:lfi 
0.2 

13:26 
2.5 

21:14 
0.5 

g    27 

1:20 
0.9 

6K)0 
0.1 

14:40 
2.1 

21:40 
0.9 

W 

1 

28 

1:45 

1.2 

«:18 
-0.4 

13:54 
2.4 

21:12 
0.3 

A 

F 

28 

L.T.=i 

0.9 

0.2 

14::a6 
2.4 

23:10 
0.6 

M  28 

2:20 
LO 

6:50 
0.8 

15:30 
2.0 

21:45  ! 
0,9 

Th 

29 

2:43 
1.0 

0:53 
0.6 

14:57 
2.4 

22:57 
0.4 

E 

S 

29 

0.8 

6:40 
0.3 

15:20 
2.3 

Tu29 

3:20 
LO 

7:66 
0.4 

16:10 
L8 

21:64 

0.8 

A 

F 

30 

3:40 
1.0 

7:42 
0,4 

15:5*J 
2.3 

'    ^    ^ 

M 

30 
31 

0:15 
0.7 

0:'25 
0,7 

3:45 
0.9 

4:40 
1,0 

7:^2 
0.4 

>^:36 
0.5 

16:16 
2.2 

17:04 
2.0 
1 

,W,90 

4:20 
LI 

9K)6 
0.4 

16:60 
L7 

22:24' 

i 

a 

fr 

Vf 

Ul 

(a 

Th 

irn  : 
tnch 

Tb 

tfcai: 

.all 
)t;  a 

c*  are  placed  In  ihe  order  !>f  rHtourrence.  wi 
tmof  €oiiseciitiv«  height!)  will  iudicutf  whe 
1  Uiw  WaUT  9priQ(?ss.  wWch  is  appr^»ximat 
0  futjt  below  mean  iH?a  lerel.    To  find  tJie  d 
Qus(^)  ^i^x\  b  before  Ibe  litight,  In  which 
Qe  used  In  But;  now  Ay  res  Mean  Local  Civil  ^^ 
gretiU'rare  In  the  aftertioon  (p.  m.)and  whc 
rmoiiu:  J),  1st  quar.;  O.  full  moob;  <£,  3d  < 
^  P,  moon  In  apogee  oi  perigee. 

th  their  limes  on  the  flrat  line  and  heights  o 
ther  1 1  w  1 1  Ik  h  or  lu  w  wa  U;  r.    T  he  lie  Ign  u,  i  i 
d>'  the  duiuiii  t>J  MmtidliigK  on  the  Admira 
epth  nl  wrtitT,  add  the  tabnlar  height  to  the 
ea^e  subtmct  it. 

'22'  W.:  Oh  U  mid  nigh  I,  jjh  Ik  noon;  all  hotirB 
ti  dIminLshe<l  by  12  give  the  times  after  noon 
loai.;  E,  moon  on  the  equator;  K*  6,  Baoou 

a  tho  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ity  vhviTiH  for  this  reeiou.  and  \ 

fioundlngs  given  on  the  chart,  | 

lepfl  thnn  I2are  in  theforenoon  1 
:  for  Instance,  15:47  is  8:47  p.  m. 
farthest  north  or  soath  of  the 
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JULW 

AUGUST. 

BEPTEMBER, 

1 

a 

8 
s 

D»yol- 

Ttmemnd  Hetrhtof  MfghkUd 

S 

Darof- 

Time  *nd  Height  of  High  jind 
Low  Water. 

1 

Dayof- 

Time  itii4  Hefalitof  Hif b  AQd 
Low  Water. 

W-  Mo. 

W.  Mo. 

W. 

Mo. 

Th 

1 

5:fl8 
1.3 

10:16 
0.4 

17:30 
1.7 

22;sa 

0.4 

o  § 

1 

«:02 
2.1 

11:56 
0.3 

18:12 
1.7 

23:50 
-0.1 

P 

w 

1 

0;13 
—0,3 

7:27 
2.8 

13:38 
0.1 

19:42 
1.6 

F 

2 

&t55 
1.B 

11:20 
0.3 

ia*s 

1.7 

23:40 
0.3 

M 

2 

6:M 
2.4 

12:55 
0.3 

19.132 
1.7 

.    .    . 

E 

Th    2 

1^ 
-0.6 

8:22 
2.9 

14:34 
0,1 

20:31 
1.7 

9 

S 

3 

3:36 
L9 

12:17 
0.3 

1S:16 
1.7 

.    .     . 

Tu 

3 

0:37 
—0,3 

7;i6 
2.6 

13:63 
0.2 

19:56 
1.7 

F 

3 

9^ 
^.6 

9:17 
3.0 

16:27 
0.2 

21:21 
1.8 

S,    4 

l)i22 
Oil 

7:22 
2.2 

J  3:14 
0.2 

19:26 
1.6 

p  W 

4 

1:26 
^0.6 

8:38 
2.8 

14:49 
0.2 

20:45 
1.7 

8 

4 

2:67 

10:12 
3v0 

16:18 
fl.2 

22:13 
1.8 

M 

5 

1^ 

-0.1 

2,6 

Htor 

0,2 

20:10 
1.6 

ETh 

6 

2:16 
—0.6 

9.31 
2.9 

15:46 
0.3 

21:3.^ 
1.7 

i 

6 

3:62 
-0.7 

11:»0 
2.8 

0.3 

23:08 
1.9 

Tu 

6 

ll4S 
*^3 

2.7 

lft:00 
0.2 

21:00 
1.6 

F 

6 

3.i?& 

10:26 
8.0 

16:42 
0.4 

22:26 
1.6 

1 

M 

6 

4£2 
-«,6 

12:08 
2.6 

17:68 
0.4 

23:.5ft 
1.9 

P 

W 

7 

2:30 
—0.4 

9:45 
2.8 

15:5fi 
0.3 

2l]45 
1.6 

B 

7 

3:67 
-0.7 

11.-24 
2.9 

17:37 
0.6 

23:22 
1.6 

Tu 

7 

&;57 
M).4 

13:12 
2.3 

1S:50 
0.5 

.    ,    . 

Th 

8 

a:l4 
-0.6 

10:38 
2.0 

lfl:6i 
0.4 

22:3S 
1.3 

o: 

S 

8 

4:62 
-0,6 

1225 
2.7 

18:36 
0.6 

,     .     . 

N 

W^   8 

2.0 

7.-0T 
-0.3 

14:17 

2.1 

19:43 
0,6 

E    F 

9 

4:0Q 

—o.n 

11:84 
2.9 

17:64 
0,5 

23:34  1 
1,1 

M 

0 

0.^ 
1.6 

6:50 
—0.6 

]  3,-28 
2.6 

19:84 
0.7 

Th 

9 

2:03 
2.0 

8:27 
—0.1 

15:20 
1.8 

20:40 
0.6 

X    S 

10 

2-g 

19:00 
0.6 

:  :  : 

Tu 

10 

l:^r» 
l.fi 

6:69 

14.33 
2-4 

20:33 
0.6 

F 

10 

3:17 
2.1 

9:62 
0.0 

16:18 
L6 

21:35 
0.6 

B 

11 

0:«S 
1.0 

6:50 

13:40 
2.7 

20:06 
0.6 

W 

11 

2:30 
1.6 

S:I8 
-0.1 

16:38 
2.1 

21:30 
0.6 

S 

11 

4:2S 
2.2 

11:20 
0.1 

17:15 
1,4 

22:26 
0.6 

M 

12 

1:50 
1.0 

a:W 
^-0.2 

14:46 
2.6 

21:12 
O.fl 

X 

Th 

12 

3:38 
1,7 

9;  42 
0,0 

16:40 
1.9 

222S 
0.6 

M 

12 

6;26 
2.4 

12:40 
0.1 

18:01V 
1.3 

2:1:11 
0.4 

Ta 

18 

3:IN) 
1.2 

83W* 
-0.] 

18:50 
2.4 

22:10 
0.6 

F 

13 

4:43 
l.S* 

11:06 
O.l 

17:34 
1.8 

2^t:10 
0.4 

M   13 

6S2 
2.4 

13:46 
0.2 

18:52 
1,2 

23:62 
0.3 

W 

14 

4:00 
1.6 

B33 
0.0 

16:ftl 
2.1 

23:00 
0.6 

S 

14 

6:4a 
2.2 

12:20 
0.2 

13:23 
l.(i 

23:,^ 
0,3 

• 

Tu 

14 

7:16 
2.6 

14:34 

0,3 

19^2 
L2 

.    .     . 

Th 

15 

5:05 

WJA 
0,0 

17:60 
2.1 

23:4,1 
0.4 

• 

n 

15 

6:3H 
2.4 

13:3'> 
0.3 

19:13 
L4 

W 

15 

0:12 
0.3 

8:02 
2.4 

15:08 
0.6 

20:06 
1,2 

K' 

16 

2.1 

0.0 

lft:*0 
1.9 

;  :  : 

M 

16 

0:24 
0.2 

7:31 
2.6 

14:38 
0.3 

19:63 
1.3 

E 

La 

Th 

16 

0,2 

8:46 
2.3 

16:23 
0.7 

20:38 
1.2 

•  s 

17 

0:-23 
0.3 

6:64 
2.3 

13:16 
0.1 

19:!K? 
1.7 

Tu 

17 

0:57 
0.1 

8:20 
2.6 

16:17 
0.4 

20:30 
1.2 

F 

17 

ItIO 
0.1 

9:24 
2.2 

16:26 
0,8 

21:02 
1.8 

1  H 

18 

0:.^ 
0.2 

7:4& 
2.^ 

14:15 
0,2 

20:12 
1,6 

W 

18 

1:2* 
0.0 

2.6 

15:-64 
0.6 

21  :iJ2 
1.1 

S 

16 

2^6 
0.1 

9:67 
2.0 

16:23 
0.8 

20:57 
L4 

M 

19 

1:27 
0,0 

8:*l 

16:16 
0.3 

1-3 

A 

Th 

19 

2:02 
-^).l 

2.4 

H5:18 
0.6 

21:33 
1.0 

§ 

19 

2:52 
0.0 

10:26 
L9 

15:30 
0.8 

2Li)l 
1.5 

Tu 

20 

l:6f> 
-0.1 

LI 

lfi:Mi 
0.6 

21:30 
1.1 

F 

20 

2:33 

10:30 
2.3 

16:29 

21:40 
1.0 

M 

20 

3:30 
0.0 

10:46 
1.7 

I6:,'i0 
0.6 

21:33 
1,6 

\V 

21 

10:10 
2.7 

16:50 
0.7 

22:06 
1.0 

f^ 

21 

3:W 
—0,1 

11:06 
2,1 

16:35 
0.9 

21 -iS 
1.1 

Tu2l 

4:10 
0.1 

10:68 
1.6 

16-20 
0,6 

22:15 
1.8 

ixh 

22 

3:00 
-0.2 

10:r»fi 
2.tj 

17;JJ0 
0.7 

2-^:^6 
1.0 

n 

22 

3:16 
^.1 

Hr40 
1.9 

16:46 
1.0 

21:40 
1,3 

^ 

W  22 

4:65 
0.1 

llr2l 
L6 

1G:59 
0.4 

23:05 
1.9 

A    F   23 

11:4(J 
2.4 

17:,V^ 
O.H 

22:2H 
1,0 

M 

2:* 

4-28 
0,0 

12:07 
L8 

17:10 
0,9 

22:22 
1.6 

a 

Th 

23 

6:46 
0.1 

11:62 
1.6 

17:46 
0.3 

:  "  ■ 

S 

24 

4:0s 
—0.2 

12:22 
2.2 

is;ia 
O.f 

21:46 
LI 

1> 

Tu 

24 

ft:  13 
0.1 

12:30 
1.7 

17146 
0.7 

23:18 
1,6 

F 

24 

0:02 
2.0 

6:43 
0.2 

12:12 
L4 

18:37 
0.2 

^    ?i 

25 

4:4» 
-0.1 

2.1 

1H:35 
0.& 

22-JO 
1,] 

W 

25 

6:02 
0.2 

12^W 
1.6 

38:28 
0,6 

S 

25 

urn 

2.1 

7:47 
0.2 

13:47 
1.3 

19:3.6 
0.2 

Ml  26 

a:32 

13:45 
1.9 

1»:0C 
1.0 

2:1:22 
1.1 

Th 

26 

0:1J^ 
1.6 

7:00 
0.2 

13:38 
1.6 

19:22 

s 

26 

2:30 
2.2 

8^^ 
0,3 

16.-02 
1.3 

20:38 
0.1 

Tu 

27 

6:26 
0.2 

14:26 
L8 

19:3,') 
0.9 

^ 

F 

27 

l::i.'i 
1.7 

8:0.'j 
0.3 

14:36 
1.6 

20:19 
0.4 

M 

27 1 

2.3 

10:10 
0.3 

16-23 
1.3 

21:42 
0.0 

W 

28 

0i40 
1.2 

7:3S 
0.3 

16100 
1,7 

2(^:1^2 
0,7 

H 

28 

3:02 
1.9 

9rl6 
0.3 

16:42 
1.5 

21:19 
0.2 

Tu 

28 

6X13 
2.B 

11.^20 
0.2 

17:31 
1.4 

22:49 
-0,2 

Th 

29 

2:20 
1.4 

8:30 
0.4 

16:47 
1.6 

21:12 
0,6 

M 

29 

4:22 
2.1 

10:26 
0.3 

16:4fi 
1.6 

22:20 
0,1 

W 

20 

6:07 
2.7 

12:23 
0.1 

18:33 

23:53 
-0.3 

s    F    30 

4:00 

9:40 
0,3 

1,6 

22:07 
0,  i 

M 

30 

5:30 
2.3 

11:36 
0.2 

17:46 
1.6 

23:17 
-0.1 

Th  30 

7:08 
2.8 

13:22 
0.1 

19:25 
1.7 

.    ,     . 

f^    31 

i 

5.DS 

]0:60 
0,3 

17:25 
L7 

23:00 
0.2 

o 

Tu 

ai 

6:29 
2.6 

12:38 
0.2 

18:48 
1.6 

■     '     ■ 

1 

a  comparii* 
fromM^'iin 

a  minuiit- 

e«  itie  i>laeeil  In  the  orrItT  rtf  ctocurreni-iv  wi 
nn  of  rMinH?rijtfvp  hei||^ht<i  will  Jndicalc  whc 
Ijiw  VViiti-f  Hprinfr>i,  whii^h  irtupptiJsitiuiEelv 
V  ]  o  will  t-nn  .M<  fi  1  tn  e  K    To  fl  ti  *  I  1 1 1  e  rtu  i  ^t  h  of 
' )  bSgii  if*  Iwfon*  the  hoi(ifht,  in  nhich  chsu  hi 

th  I  heir  times  on  ihe  HrslUnu  atid  heigh  ts  t 
ht^r  U  in  hlsfh  or  low  water.    The  htji^ht*,  ii 
thiddiiuita of  w;iutuHrijtBon the  Admtmlty  Th 
wiiEtT,  add  the  labiilur  height  to  the  sijondi 
il>trHrl  il. 

m  the  »ec'ond  ltner>f  eiK'h  day; 

Feet  and  temhn,  nru  n^eLoned 

art'tfor  this  region,  and  whit'h 

ngM  iriven  on  thi.*  tihiirt,  uulesa 

The  tlQ 
(a.m.).!ill 

le  used  is  Buemjs  Ayn^s  M*?Rn  Lof'nl  Civil  f»K° 
greiittT  are  in  theafttrncKsii  (p.  m.) nnd  wht 

2^2'\V.;Ot,iKraiiin 
iiiliiultibhe<U>y 

iffhr,  1". 
12  ^ve 

iHsiuKuj-  nil  hours 
the  tiine^  tifler  luwn 

t'sa  than  12  are  in  the  lorenfwn 
:  for Instauce,  15:47 Is 3:47 p.m. 

equtttor;  A 

,  P,  nmon 

in  afKiKCt'  ur  pedgt^tv 

luflj.;  K,  moon  en  the  eq union  N,  g,  moou 

f^rthBiit  north  or  aouth  of  the 

f 
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cxrroBER. 

NOVEMBER, 

DECEMBER.                           j 

» 

Diyof- 

Time  und  Hdffhtof  HiKh  and 

^ 

Dayof- 

W.  Mo. 

Time  and  Belehi  of  Hl^hand 
Low  Water. 

S 

Day of— 

W.  Mo. 

1 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

F 

1 

«:04 
2,9 

14:14 
0.0 

20:1ft 
1.9 

M 

1 

2:46 
-4).5 

9:35 
2.4 

16:15 
CO 

21:87 
2.6 

W 

1 

3:42 
-0.3 

10:06 
1.7 

16:18 
0.0 

22:18 

B 

2 

0;OO 
2.9 

15:02 
0.1 

21fl'2 
2.1 

n'Tu 

1 

2 

3:45 
—0.5 

10:28 
2.2 

15:56 
0.1 

22:80 
2.6 

Th 

2 

4:44 

-0.1 

10:60 
1.6 

16:56 
0.0 

23:12 

2.b 

* 

3 

2:fi0 

2.7 

I5:4fl 
0.1 

21:52 
2.2 

jW 

3 

4:48 

^-0.4 

11:24 
1.8 

16:S6 
0.2 

23:26 
2.6 

F 

3 

5:60 
0.1 

11:40 
L2 

16:30 
0.0 

M 

4 

S:60 
— 0,ft 

10:51 
2,5 

16:32 
0.2 

22:45 
2.3 

C'Th 

4 

5:54 
"0.2 

12:18 
1.5 

17:16 
0.2 

c 

S 

4 

0K» 
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-0.4 

6:42 
4.8 

12:45 
0,8 

18:64 
5.2 

E  Tu  26 

i 

1:00 
0.6 

7:0ft 
5,5 

13:12 
— y.<i 

20:00 
4,4 

D 

F 

m 

2:42 
-0.1 

9:04 
4.4 

15K10 
0,6 

21:10 
5,0 

F    26 

1:25 
-0.5 

7:48 
4.4 

13:36 
0.7 

19:42 
5.2. 

W   27  1 

1       i 

2:00 
0.5 

8:[fi 
5.1 

14:32 

20:50 
4.6 

S 

27 

3:50 
—0.2 

10:10 
4.0 

15:55 
0.9 

eiiO.-! 
5.1 

1  S  -27 

1:28 
-0.5 

8:50 
4.0 

14:30 
1.0 

20:37  ' 
5.2  i 

J  Th  28i 

3:04 
0.4 

9:14 
4,ti 

15:J5 
0.2 

21:42 
4.7 

8 

28 

4:5.'i 
—0.2 

11:16 
3.7 

16  :M 
1,1 

23:02 
5.1 

^    S:28 

S:!S 
—0.4 

0:58 
3.7 

15:28 
1.3 

11:35  1 
5.1 

F    29 

4:00 
0.2 

10^*0 
4.3 

16:22 
O.fi 

22:33 
4.5* 

M   29 

^-0.4 

3.6 

16:28 
1.4 

22:35 
5.0 

S    30 

1 

5:10 
0.1 

11::^ 

a.  9 

17:14 
0.8 

23:28 
5.i 

Tu  30 

5:88 
-0.3 

12K)7 
3.6 

17:30 
1.5 

23:34 
4.9 

,s 

31 

6:18 
—0.1 

12:34 
3.  a 

1»:10 
l.l 

■     "     ' 

VV   31 

■ 

6:34 
-0.3 

13:08 
3.6 

18:30 
1.4 

■     ^    ' 

The  tides  are  placed  In  the  order  of  occurence,  wi 

j  a  comparison  of  consecutive  hei^hta  will  rradfrute  wlit 

from  Mean  Low  Water  HSprmgn.  whiiih  b  approxfmiitt 

which  is  2.4  feet  below  nn-iin  sea  level.    To  Hnd  the  d 

unless  a  minus  (— )  sign  in  byfiirt^  the  heipht,  In  which 

th  their  timefl  on  the  first  Hue  atkI  heirhtn  c 
iher  it  is  high  or  low  waicr.    Ttse  ht.'iglitH,  1 
ly  the  <liitum  of  HdiiiidingH  on  I  hi'  Adinsra 
^pth  of  wrtkr.  add  the  tabular  height  to  the 
c[u*e  HUbirrtct  U. 

)i)  Ihe  second  line  flf  enfh  day; 
n  feet  and  tilths,  arc  T«.^cknrn'd 
ty  rhurUi  for  tliL't  rejirioii,  nud 
sou  ndlngB  given  on  the  than. 

The  time  used  is  Cajve  Horn  Mean  Local  Civil,  fort 
in  the  forenoon  (a.  m.),  all  trrcater  are  in  ihe  afternoon 
15:47  is  3:47  p.  m. 

he  meridian  fiT^  17'  W:  Oi*  fs  midnight,  12b  h  t 
{ p.  m. )  and  when  dimltijiihed  hy  12  give  the 

imn:  all  hours  losn  than  12  are 
tlm^  after  iKjon;  forinstaiicc. 

9,  new  moon;  }),  1st  quar.^  Q,  full  moon;  C.  3*1  f 
equator;  A,  P,  moon  in  lijH^ee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  B,  moon 

farthest  north  or  HOtilh  of  the 
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APRIL. 

MAY, 

"■"" 

JUNE.                                  |1 

^ 

Dfiyof- 

Time  An 

dHelfbtor  High  and 
LowWater. 

IB 

Dftyof— 

Time  ftad  Helf  bt  of  High  Atid 
LowAValer. 

d  Dsyol- 

S    W.  Mo, 

Time  ami  Hete ht  of  Hl#b  and 

Low  Water. 

W.|Mo. 

W, 

Mo. 

^  I    ^1 

7:25 
-0.2 

13:50 
3.6 

19:24 
1.3 

8 

1 

1:00 
4.3 

7:25 
0.2 

13:52 
4.1 

19:.'i2 
1.1 

Tu     1 

2:05 
3.7 

7:66 
0.8 

UKf! 
4.6 

30:38 
0.4 

F      2         J:^ 

^0.1 

14:32 
-3.S 

20:12 
1,2 

K     fi 

2 

L50 
4.2 

0.5 

U:24 
4.2 

20:33 
0.8 

W     2 

2:4» 
3.7 

3:2» 
0.9 

14:40 
4.9 

21:20 
0.1 

A 

S      3 

2:10 
4.6 

0.1 

15i)ft 
3,9 

20:58 
LI 

M 

3 

2:33 
4.1 

sun 

0.6 

11:54 
4.3 

21:08 
0.6 

O  Th     3 

3:33 
3.6 

0:02 
LO 

15:17 
,5.2 

221* 
—0.2 

S      4 

3HM 
4.5 

9f20 
0.2 

15:40 
4.0 

21:40 
LO 

Til 

4 

3:17 
4.0 

9:1* 
0.7 

lfi:22 
4.5 

21:4^ 
0.4 

f\    4 

4:18 

0:37 
LI 

15:53 
5.3 

22:45 
—0.5 

E 
0 

Ml  5 

S:412 
4.3 

0.4 

lti:lO 
4a 

22:20 
0.9 

o\w 

6 

8^7 
3.II 

9:46 

o.» 

15:64 
4.7 

22:28 
0.2 

S       5 

5:05 
3.6 

10:15 
1.3 

16:33 
6.5 

23:30 

Tn    6 

4:25 
4.1 

10:2« 
0.6 

16:40 
4.3 

22:50 
0.7 

Th    6 

1 

4:40 
3.8 

10:16 
LI 

16:26 
4.S 

23:06 

0.0 

s 

S      6 

5;52 
3.4 

10:.5.5 
L4 

17:17 
6.6 

.    .     . 

W     7 

&:Cfi 
4.0 

11:03 
O.rt 

17:10 
4.3 

23."28 
0.6 

Fi   7 

6:23 
3,6 

10:47 
L2 

17:01 
4.9 

-0.1 

m'    7 

0:18 
—0.7 

6:43 
3.3 

11:42 
L4 

lh:a& 
5.4 

n:S2 
LI 

17^43 
4.4 

'    ■     -, 

S  1    8 

1 

6:12 
3.4 

11:22 
1.4 

17:40 

5.0 

.    .    . 

Tti  ^  8 

1:10 
-0.7 

7:3t. 
3.3 

12:30 
1.5 

18:56 
5.3 

P  1   9 

0:10 
0.S 

6:27 
3.6 

1.3 

lR:t5 
4.5 

8  ,  8  1    9 

0:3fi 
-0.2 

7:03 
•6.-2 

121(2 
L5 

18:24 
5.0 

\V     9 

2HJ-2 
-0.5 

8:31 
3.3 

13:40 

1.6 

10S5 

5.1 

B    10 

0*^ 

as 

7rlH 
3,  a 

12:36 
L5 

18:55 
4,5 

\M0 

1 

LSO 
--0.3 

3.1 

12:eo 
L6 

19:15 
4.0 

El  Th  10 

2:55 
-0.4 

9:2H 
3.5 

14:52 
L5 

21 «» 

... 

'       1:«) 
0.2 

ft:l4 
a,  2 

13:18 

19:42 
4.6 

Til  11 

2:2f* 
—0.3 

«:5« 
3.0 

13:50 
1.8 

20:12 
4.0 

F   11 

3«> 
«4>.2 

10:20 
3.8 

16:05 
1.3 

22:12 

4.*: 

a     M    12!         2j44 

a:  15 
3.0 

14:10 
1,7 

20:35 
4.7 

'L 

W   12 

1 

3:21 
-0.3 

9:57 
3.2 

15:02 
1.7 

21:15 
4.0 

E 
F 

S!l2 

1 

4:41 

0.0 

11:12 
4.2 

17:16 
0.9 

^:22 
4.4 

{£  Tu  13  ;       s:^ 

;               — 0.   1 

lOili 
3.0 

15^13 

21:36 
4,9 

Th 

13 

4:18 
-0.3 

10:68 
3.5 

16:14 
L6 

22:24 
4.8 

S!l8 

1 

6:37 
0.3 

12:00 
4.5 

18:15 
0.4 

.     .     . 

1         — o.s 

Ht!4 
3.2 

16:23 
1.7 

22:3« 
5.0 

F 

14 

5:13 
—0.2 

11:45 

17:23 
1.2 

23:31 
4.8 

M    14 

0:2S 
4.3 

6:30 
0.4 

12:43* 
4,0 

19:13 
—0.1 

Thl6     _5;« 

X5 

17:32 
1.4 

23:42 
5,1 

S    15 

6:0A 
—0.2 

12:30 
4.2 

18:2^ 
0.7 

.    .    . 

Tti  15 

l:i« 
4.3 

7:24 
0.5 

13:35 
5.3 

aorio 
-o.b 

F    16        6^2 

12:^7 
3,H 

1«:34 
0.9 

'    ■    ^ 

E 
F 

1 

10 

QM 
4.8 

6:54 
-43.1 

13:15 
4,7 

19:2.j 
0.2 

\V  16 

2:28 
4.2 

8:10 
0.6 

14:22 

6,7 

21 AJ 
-0.9 

S    17        0.4 

7:2"2 
-0.4 

13:43 
4.2 

19:33 
0.& 

M 

1 

17 

1:37 
4.S 

7:46 
0.0 

14:00 
6.0 

20:17 
--0.2 

•  Th  17 

3:23 
4.1 

8:,W 
0.7 

5.9 

21:^^? 
-1.1 

E 

8    18         ..J 

H:|0 
-fl.4 

14:!^ 
4.0 

20:30 
0.1 

JTu'18 

2:3& 
4,8 

H:3.5 
0.2 

14:*? 
6.4 

21:10 
—0.7 

N    V    IH 

4:15 
3.9 

»:40 
0.8 

15:63 
6.0 

22:47 
-1.2 

M   19'       2-« 

5'  3 

S:57 
-0,3 

15:10 
4.9 

2L20 
^4J,3 

\m 

W  19 

3:30 
4.7 

9:20 
0.4 

1&:2H 
5.7 

22:0-^ 
^LO 

8    19 

5D5 
3.7 

10:38 
1.0 

16:38 
5.9 

23:3^ 
-1.1 

• 

Tu20;        »:3« 

9:4S 
—0.1 

I5:5g 
6.2 

22:13 
-0.6 

Th  20 

1 

4!'>.» 

4.4 

10:04 
0.6 

16:13 
5.8 

22:fi» 
-LI 

m 

20 

6:.56 
3.6 

1L14 
1.2 

I7r25 
5.7 

:  :  : 

W   21'        -l-M 

10;3& 
0.2 

16:43 
5.1 

23:10 
— O.M 

¥    21 

1 

5:1S 
4.1 

lOiM 
O.H 

17:00 
6,8 

23:62 
-LI 

M 

21 

0:2^ 
-0.9 

6:47 
3.5 

12:ra 
1.4 

18:12 
6.4 

Th  22        5^3*^ 

U:'22 

17:28 
5,5 

N    ^    22 

6:15 
3.8 

11:39 
LI 

I7:4« 

r».7 

:  *  ■ 

■  Tb  22 

J:13 
-0.6 

7:38 
3.4 

12:57 
1.6 

19fl2 
6.1> 

F   23        0^ 

6:30 
4.3 

12:10 
0.S 

18:17 
5.5 

Sj23 

0:46 
—0.9 

7:10 
S.6 

L!:30 
L3 

18:  JO 
6,5 

W   23 

2:01 
—0.3 

8:30 
3.4 

13:54 
L7 

4.6 

8   24        1^ 

-0.S 

7:90 

4.0 

13:00 

19:10 
5.4 

M   24 

1:42 
-0.7 

g:JO 
3.5 

]3::i5 
1.6 

19:32 
5.1 

Th  24 

1 

2:47 
0,0 

9:22 
3.5 

14:55 
LS 

4.1 

^ 

9   2&        ^'^'^ 

3,7 

1.3 

20:0,'^ 
5.2 

Tu  25 

2:38 
-U.5 

*:10 
3.4 

14:2?i 
Lij 

20:28 
4.7 

A  ^  F  1  25 
^1 

3:33 
0.4 

10:12 
3.7 

16:02 
l.g 

21:64 

3.8 

M  26       a  o« 

9:40 
3.6 

15:00 
1.& 

21:03 
5.0 

;    W  26 

3:34 
—0.2 

10:12 
3,& 

1.5:3.^ 
L« 

21:30 
4.4 

e|  S  ,26 

4:15 
0.7 

10:53 
3.8 

1T1X> 
1.6 

22:52 
3.5 

:&  T«  27       J^l^ 

10it=> 
3.f> 

16:0.^ 
1.6 

22:04 
4,7 

Th  27 

4:25 
0.0 

3,ii 

16:43 
l.H 

22.36 
4.2 

S    27 

4:67 

o.i 

11:33 
4.0 

17:56 
L3 

2;ia» 
3.3 

W28      _^ 

3L43 
3.0 

17:11 
1.6 

2;l:ft> 
4.6 

A    F   2B 

5-13 
0.2 

lL,'s3 
3.1* 

17:45 
1.6 

23:36 
4.0 

Ml  28 

5:47 
LO 

12:11 
1.2 

18:43 
LO 

:  :  : 

Th  29        6,^ 
—0.1 

12J4 
3.7 

18:12 
1.5 

K     S    29 

5;57 
0.& 

12:31 
4.0 

IH:,^ 
1.3 

Tu  29 

0:45 
3.4 

6:32 
LO 

12:48 
4.5 

193fi 

0l6 

A 

F    30         «^ 

1' 

0,1 

ia:l*i 
3.9 

49:05 
1.3 

M   31 

0:2^ 
3.8 

1:1S 
■A.7 

6:37 
0.7 

7^ 
0.7 

13:05 

4.2 

13:37 

4.1 

39:22 
1.0 

20.00 
0.7 

W  30 

1:3,^ 
3.4 

7:10 

Li 

13:26 
4.S 

20:12 
0.2 

1 

til 
fn 

111 

in 
15 

The  tides  Are  plnctfj  Ituhe  order  of  otcurrtnice.  wi 
-ninmrtJifm  uf  eoiiHocuiivp  licisrhtswill  inTlicaitJTThei 
im  Mean  Low  VVftttr8pr3nK^  which  1*?  Hpprtixlmfltel 
^lii'h  is  'J,  4  feet  below  uiejin  k'b  l-ncl.    To  (ind  the  dt 
I  leas  ft  minus  (- J  eltfU  Iw  lit' fore  the  height,  in  Vfhlch 

The  time  used  U  Cape  Horn  Mean  Local  Civil,  for  t] 
the  foreiioaa  in.  m.),  aJl  greater  are  in  the  allemooi 
47  Ifl  3:47  p.m. 

#,  Ticw  moon:  ^,  1st  qoar,:  O.  full  moon-,  il.  Sd 
uiiior;  A,  H,  mwn  in  apc^gee  or  perigee. 

th  tholr  tlmcion  the  flr>i  lint  ft 
ier  U  ia  hij^h  or  low  water.    Tli 
J  the  datum  ol  stmiidingM  on  t 
pih  of  water,  ftdd  the  tabular  h 
ca§e  subtiact  It. 

ae  meridian  &P  17 '  \V. :  t)»>  is  mid 
^p.nj, )  and  when  diminished  \ 

^uar.;  E.  rocjon  on  the  equator: 

nd 
eh 
he 
ei4fl 

niK 
.12 

heights  c 
dehtjt,  it 
Admiral 
It  to  the 

ht,  I2t  in 
give  the 

S,  moan 

n  the  second  line  ol  each  da|-;  ' 
I  feel  and  ientbif  are  reckoned 
ty  Charts  for  this  refpon.  and  ; 
doundlngB  gl?eD  oa  tbe  chart, 

tioon;  all  hoursless  tbal]l2are 
Um^d afternoon;  forlnstuiee. 

fartbt^t  north  or  south  nf  ibe  ^ 

J 
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JULY. 

AUGUST. 

SEPTEMBER. 

1 

c2  Day  of— 
S    W.  Mo. 

Time  and  Heifhtof  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater, 

IE 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

Th     I 

2:26 
3.4 

7:48      14K)6 
1.1        5.2 

20:65 
—0.2 

0 

S 

1 

8:34 
3.6 

8:60 
LO 

15:10 
!i.9 

22:00 
-LO 

P 

w 

1 

4:36      10:23 
4.4         0.2 

16:35 
6.9 

23:05 
—0.1* 

S    ^    2 

8:10 
3.4 

8:28      14:47 
1.1        5.5 

21:40 
-0.6 

M 

2 

4:19 
3.7 

9:40 
0.8 

15:57 
6.1 

22:47 
-1.1 

E 

Th 

2 

5:20      11:17 
4.7     -0.1 

17:27 
5.7 

23:50 
—0.6 

S 

3 

3:57 
3.5 

9:10      15:28 
1.1        6.7 

22:24 
-0.9 

p 

Tu 

3 

6:03 
3.9 

10:32 
0.7 

16:47 

6.U 

23:32 

F 

3 

6:02      12:10 
4.9     —0.2 

18^20 
6.3 

.     .     . 

!» 

4 

4:43 
3.5 

9:56     16:13 
LI         5.8 

28:10 
— LO 

W 

4 

5:60 
4.1 

11:25 
0.6 

17:37 
5.S 

B 

4 

0:36        6:47 
—0.3         4.9 

13:02 
—0.2 

19:K) 
4.9 

M 

5 

5:29 
3.5 
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LI        6.8 

23:58 
— LO 

E 

Th 

5 

0:18 
-0.8 

6:35 
4.2 
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0.^ 

18:;J2 
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n    5 
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14:02 
-0,2 

20:24 
4,4 

,Tu    6 

1 

6:18 
3.6 

11:32     17:48 
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:  :  : 

F 

6 

1:06 
-0.5 

7:20 
4.3 

13:20 
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1^■3C^ 
5.0 

t 

M 

6 

2:20        8:28 
0.6         5.0 

-0.2 

21:33 
3.0 

P  W 

7 

0:45 
-^.8 

7:08      12:27 
4.6        LI 

18:48 
6.6 

S 

1:52 
-0.1 

8:10 
4.5 

U:'20 

o.:> 

20:33 

4..'>, 

Tu 

7 

3:1-5       9:27 
LO         5,0 

lfi:  18 
-0.2 

22:4fi 
3,6 

Th 

8 

1:36 
—0.6 

7:58      13:80 
3.7        LI 

19:42 
6.1 

c 

s 

8 

2:46 
0.3 

9:02 
4.5 

15:^ 
0..S 

21:44 
4/1 

N 

W     8 

1, 

4:17      10:28 
L3         5.0 

17:30 
—0.2 

.    .    . 

E     F 

9 

2:25 
-0.3 

8:50      14-.88 
3.9        LI 

20:47 
4.7 

M 

9 

3:48 
0.7 

9:59 
4.7 

1(1;  ;^6 
0.2 

23:01 
3.S 

Tb 

9 

0:01)        5:2-2 
3.4         1.4 

11:32 
6.1 

mm 

—0.3 

(L    8 

10 

3:17 
0.1 

9:42      15:62 
4.2         0.8 

21:68 
4.3 

Tu 

10 

4:40 
LO 

10:58 
4.9 

17:.% 
0.0 

.     .     . 

F 

10 

1:07        6:27 
3.4          L5 

Vi:32 
6.1 

19:37 
—0.4 

|S    11 

4:12 
0.4 

10:34      16:54 
4.4         0.6 

23:10 
4.1 

W 

11 

0:13 
8.6 

5:45 
L2 

n:&8 
5.2 

18:67 
-0,3 

S 

11 
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CAPE  HORN  (Omnge  Bay),  CHILE,  1909. 
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'  moon;  ^.l^t  qiuir,:  Q,  lull  moon;  C.  ^  ti 
,  F,  moon  in  apogee  or  pcrig<?e. 

th  thelf  times  on  the  firat  line  and  heiifhtH  c 
ther  it  in  hijfli  or  low  water.    The  htiirhta.  In 
\y  the  datum  of  soundin^j^  on  the  Ad  ml  ml 
pth  of  water,  add  tht'  tabular  height  to  the  ? 
case  liubtraet  it. 

the  meridian  ^T  17'  W,:  0^.  is  rflulniKht,  12^ 
Brnoon  (p.  m, )  and  when  diminished  hy  12  i 

Lua.r,;  E,  moon  on  the  iMjoator;  K,  8,  moon 

u  the  B^'Cond  Uac  of  each  dav; 

fettaod  tenths^are  reckoned 

ty  Chart-*  for  Ihla  refflon,  and 

■eiindiKg^ifivert  on  ihe  chair. 

ifl  noon;  &n  hoitrR  less  than  12 
^vp  I  he  timea  after  no<jn:  for 

faxtheit  north  or  aonth  of  the 
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JANUARY. 

FEBRUARY. 

— 

MARCH. 

c  Day  of— 

0 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

Ijw. 

Mo. 

W.|Mo. 

W. 

Mo. 

F 

1 

6:12 
8.4 

11:20      17:51 
0.1        4.0 

.    .    . 

M 

1 

1:32 
0.6 

7:28 
2.9 

12:47 
0.3 

19:17 
4.4 

N 

M 

1 

0K)6 
0.8 

6:18 
2.6 

11:80 
0.7 

i»m 

4.0 

S 

2 

0:22 
0.5 

6:20      12:16 
8.2        0.1 

18:46 
4.2 

N 

Tu 

2 

2:80 
0.4 

8:27 
2.9 

13:40 
0.2 

20K)7 
4.6 

Tu 

2 

1:26 
0.7 

7:80 

2.8 

12:34 
0.5 

19:00 
4.1 

s 

3 

1:29 
0.4 

7:24      13:06 
8.2         0.0 

19:85 
4.6 

W 

3 

3:18 
0.8 

9:13 
3.0 

14:28 
0.1 

20:50 
4.7 

W 

3 

2:18 
0.5 

8:22 
8.0 

13:32 
0.4 

19:50 
4.8 

M 

4 

2:29 
0.3 

8:20     13:58 
8.1        0.0 

20:21 

4.8 

Th 

' 

3:56 
0.2 

9:62 
8.1 

16:18 
0.1 

21:88 
4.7 

Th 

4 

2:54 
0.3 

9:00 
3.1 

14:18 
0.2 

20:38 
4.4 

Tu 

5 

8:17 
0.2 

9:10      14:06 
8.0        0.1 

21:08 
4.9 

O 

F 

5 

4:26 
0.1 

10:26 
3.1 

16:48 
0.2 

22:12 
4.6 

F 

5 

3.-26 
0.1 

9:80 
8.2 

15:01 
0.1 

21:14 
4.4 

N 

0 

W     6 

4K)0 
0.1 

9:86      15:18 
3.0        0.1 

21:47 
4.9 

8 

6 

4:53 
0.0 

10:62 
3.1 

16.-24 
0.8 

22:47 
4.4 

0 

S 

6 

3:48 
0.0 

9:66 
3.4 

16:87 
0.2 

21:48 
4.3 

,Thi    7 

1       1 

4:42 
0.2 

10:35      15:58 
2.9         0.2 

22:28 

4.8 

S 

7 

6.-20 
0.0 

11:18 
8.1 

16:55 
0.5 

28:18 
4.2 

A 

s 

7 

4:15 
0.0 

10:21 
8.5 

16:07 
0.2 

22:19 
4.2 

F 

8 

6:17 
0.1 

11:15      16:33 
2.9         0.4 

23:07 
4.6 

A 

M 

8 

6:48 
0.1 

11:46 
3.1 

17:26 
0.6 

28:61 
3.9 

M 

8 

4:88 
0.0 

10:45 
3.6 

16:87 
0.8 

22:52 
4.0 

S 

9 

5:63 
0.1 

11:48      17:08 
2.8         0.7 

28:47 
4.3 

E 

Tu 

9 

6:17 
0.1 

12:20 
3.2 

17:68 
0.7 

E 

Tu 

9 

6.-05 
0.0 

11:10 
8.6 

17:06 
0.4 

23:22 
3.7 

S    10 

6:27 
0.2 

12:25     17:42 
2.8         0.9 

wiio 

1 

0:26 
8.6 

6:47 
0.3 

12:61 
8.2 

18:42 
0.8 

W 

10 

5:84 
0.2 

11:42 
3.6 

17:46 
0.4 

23:55 
3.6 

A 

M   11 

0.-25 
4.0 

7:06     13:05 
0.3         2.7 

18:20 
1.1 

Th  11 

0:57 
3.8 

7:16 
0.5 

13:33 
8.8 

19:27 
0.9 

Th 

11 

6:02 
0.3 

12:15 
3.6 

18:22 
0.6 

.    .    . 

Tu  12 

IKB 
3.7 

7:42      18:49 
0.4         2.8 

19K)6 
1.2 

F    12 

1 

1:33 
8.0 

7:56 
0.7 

14:28 
3.2 

20:25 
LO 

F 

12 

0:25 
8.3 

6:28 
0.6 

12:60 
3.6 

19:07 
0.6 

E 

W  13 

1:43 
8.3 

8:20      14-.30 
0.5         2.9 

20:10 
1.3 

c 

S    13 

2:25 
2.8 

8:42 
0.9 

15:24 
3.2 

21>46 
LO 

S 

13 

0:57 
8.0 

6:65 
0.8 

18:40 
3.4 

20:08 
0.7 

c 

Th!  14 

1 

2:28 
8.0 

9:00      15:27 
0.6         8.0 

21:22 
L3 

S 

14 

8:82 
2.6 

9:42 
LO 

16:34 
8.4 

23:12 
1.0 

c 

s 

14 

1:44 
2.7 

7:37 
1.0 

14:43 
8.4 

21  .-25 
0.8 

f|i5 

8:18 
2.8 

9:48      16:34 
0.7         3.2 

22:38 
1.2 

M  15 

6K)0 
2.5 

10:62 
LO 

17:42 
3.7 

M 

15 

2:58 
2.5 

8:37 
1.2 

15:57 
3.6 

22:51 
0.8 

S    16 

1 

4:25 
2.7 

10:44      17:20 
0.7         3.4 

23:47 
1.0 

s 

Tu 

16 

0:28 
0.7 

6:25 
2.6 

12K)3 
0.8 

18:42 
4.1 

s 

Tu 

16 

4:61 
2.4 

10:14 
L2 

17:10 
3.7 

S  |17 

1 

5:35 
2.7 

11:42      18:15 
0.7        3.7 

W 

17 

1:28 
0.4 

7:82 
2.8 

13:06 
0.5 

19:36 
4.5 

W 

17 

0:06 
0.6 

6:22 
2.5 

11:46 
0.9 

18:16 
4.1 

M   18 

0:82 
0.7 

6:40      12:80 
2.8         0.6 

19K)7 
4.2 

Th 

18 

2:18 
0.0 

8:20 
3.1 

18:68 
0.2 

20.-25 
4.9 

Th 

18 

1:03 
0.2 

7:18 
3.0 

12:62 
0.5 

19:14 
4.4 

Tu  19 

1:48 
0.4 

7:40     18:20 
2.9        0.4 

19:66 
4.6 

F 

19 

8K)2 
—0:4 

906 
3.4 

14:48 
-0.1 

21:12 
6.2 

F 

19 

1:52 
—0.2 

8Kn 
8.4 

13:48 
0.0 

20:04 
4.8 

s 

W  i  20 

i 

2:37 
0.0 

8:86     14:10 
3.0        0.2 

20:42 
4.9 

? 

S 

20 

3:45 
—0.6 

9:48 
8.7 

16:36 
-0.4 

22:00 
5.2 

S 

20 

2:86 
—0.5 

8:48 
8.8 

14:38 
-0.3 

20:62 
4.9 

•;Th  21 

1 

8.'24 
-0.3 

9:17     15:00 
3.2        0.1 

21:80 
5.2 

s 

21 

4:26 
—0.8 

10:29 
4.0 

16:22 
-0.6 

22:44 
6.2 

p 

• 

s 

21 

8:16 
-0.7 

9:24 
4.2 

15:26 
—0.6 

21:36 
6.0 

F 

22 

4:07 
-0.6. 

10:05      16:43 
3.3        0.0 

22:17 
6.3 

E 

M 

22 

6:07 
—0.8 

11:12 
4.1 

17:10 
-0.5 

28:28 
4.9 

E 

M 

22 

8:55 
-0.8 

10:06 
4.6 

16:10 
-0.7 

22:23 
4.8 

P 

S 

23 

4:52 
—0.7 

10:60      16:80 
8.4     -0.1 

28:05 
5.2 

Tu 

23 

5:47 
-0.7 

11:58 
4.2 

18:00 
-0.3 

.    .    . 

Tu 

23 

4:37 
-0.8 

10:47 
4.7 

16:58 
-0.7 

28:10 
4.6 

s 

24 

5:87 
—0.7 

11:86      17:19 
3.5        0.0 

23:50 
5.0 

W 

24 

0:16 
4.5 

6:80 
—0.5 

12:42 
4.2 

18:68 
—0.2 

W 

24 

6:18 
—0.6 

11:80 
4.6 

17:43 
-0.6 

28:63 
4.2 

M 

25 

6:20 
-0.6 

12:26     18:12 
8.6        0.1 

.    .    . 

Th 

25 

1:06 
4.1 

7:18 
-0.2 

13:84 
4.1 

19:48 
0.2 

Th 

25 

6:67 
-0.2 

12:14 
4.5 

18:85 
-0.8 

.    .    . 

E  Tu 

26 

0:38 
4.6 

7*6      18:18 
-0.6        8.6 

19:12 
0.3 

^ 

F 

26 

2K)0 
3.6 

8:10 
0.2 

14:86 
8.9 

21K)0 
0.5 

F 

26 

0:48 
8,7 

6:40 
0.1 

13:06 
4.8 

19:86 
0.1 

w 

27 

1:30 
.'*-2 

7:65     14:10 
—0.2        3.7 

20:12 
0.4 

S 

27 

8:08 
8.0 

9K)8 
0.5 

15:48 
8.8 

22:28 
0.8 

S 

27 

1:88 
8.2 

7:80 
0.6 

14:04 
4.1 

20:46 
0.6 

1> 

Th 

28 

2:29 
3.7 

8:46     15:10 
0.1        8.7 

21:23 
0.5 

s 

28 

4:88 
2.7 

10:20 
0.7 

16:54 
8.8 

.    .    . 

^ 

s 

28 

2:62 
2.7 

8:82 
0.8 

15:11 
3.8 

22:11 
0.7 

F   29 

3:^4 
3.8 

9:44      16:17 
0.3        3.8 

22:48 
0.7 

M 

29 

4:36 
2.5 

9:60. 
0.9 

16:27 
8.7 

28:43 
0.8 

s 

30 

4:50 
8.0 

10:49      17:22 
0.4         3.9 

Tu 

30 

6:17 
2.6 

11:10 
0.9 

17:86 

8.8 

.    .    . 

* 

31 

0:16 
0.7 

6:18      11:50 
2.8         0.4 

18:25 
4.1 

W 

31 

0:50 
0.6 

7:18 
2.8 

12:20 
0.7 

18:34 
8.9 

The  tid 
a  compari£ 
from  Mean 
is  2.0  feet  b 
minus  (— ) 

ThetlB 
in  the  fore 
15:47  is  3:47 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximately 
elow  mean  sea  level.    To  find  the  depth  of  \ 
sign  is  before  the  height,  in  which  case  sub 
ae  used  is  Valparaiso  Mean  Local  Civil,  for  th 
noon  (a.  m. ) ,  all  greater  are  in  the  afternoon 
p.m. 

r  moon;  3),  1st  quar.;  O.  <ull  moon;  C«  8<1  Q 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
her  it  is  high  or  low  water.    The  heights,  in 
the  datum  of  soundings  on  the  Admiralty  CI 
rater,  add  the  tabular  height  to  the  soundin 
tract  it. 

e  meridian  71°  39'  W.;  0»»  is  midnight;  12^  is  r 
(p.  m.)  and  when  diminished  by  12  give  the 

>n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
gs  given  on  the  chart,  unless  a 

lOon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 

i4a 
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It35 
0.4 

ai 

3:0.1 
0.0 

3:36 
0.0 

4:00 
0.1 

0.1 

4:47 
O.S 

*S;0& 

o.fi 

6:33 
0.7 
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2.B 

1:32 
2.fi 

3:04 

4:54 
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—0.3 
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—0.5 
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— O.fi 
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0.0 

0:22 
3.2 

lr22 
•2.8 

2:44 
2.5 

4:25 
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5:46 
2.6 
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^r52 

9t18 
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11:06 
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3.W 

e:03 
1.0 

6^42 
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IM 
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9:58 

1.2 

11:30 

o.y 

li;&4 
3.2 

7:35 
3.7 

8:14 
4.2 

^:^ 
1.5 

9:37 
4.8 

10:17 

n:02 
4.9 

H:60 
4.7 

6M 
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6:54 
0.7 
7^67 
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9:20 
1.1 

10:45 
1.1 

11:67 
0.9 
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l4,-07 
0.4 

14:42 
0.3 

15:15 
0.2 

15:45 
0.2 

16:12 
0.1 

16:47 
0.1 

17:22 
0.2 

1S:07 

19:00 

0.4 

ia:lfl 

14:11* 
S.fl 

16:32 

16:45 
3.M 

17:50 
4.0 

12:37 
0.4 

13  *J 

o.o 

14:22 
0.4 

16:10 
0.4! 

15:52 
O.B 

16:38 
0.7 

17:29 
0,5 
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0.2 

12:42 
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13:3S 
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14:40 
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15:47 
3,7 
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21:22 
4.0 
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0.7 
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M.\Y. 

JUNE. 

i 

Day of— 
W.  |Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  Hi^ 
Low  Water. 

'h  and 

W.  Mo. 

8  ■     I 

1:15 
0.2 

7:43 
3.4 

13:88 
0.6 

19:87 
3.6 

jTu 

1 

1:85 
0.2 

7:55 
8.9 

14:18 
6.6 

ao-jo 

3.2 

E 

s 

2 

1:48 
0.2 

8:08 
8.6 

14:16 
0.4 

20:15 
8.6 

W 

2 

2:07 
0.2 

8:80 
4.1 

14:56 
0.3 

20:49 
S.I 

M     3 

2:23 
0.1 

8:35 
3.8 

14:49 
0.8 

20:48 
8.6 

O 

Th    3 

2:89 
0.8 

9:06 
4.4 

16:36 
0.1 

21 3-- 

3.1 

Tu     4 

2:52 
0.1 

9:03 
4.0 

15:17 
0.2 

21:20 
8.5 

F ;  4 

8«8 
0.4 

9:46 
4.5 

16:18 
-0.1 

22:(f. 
3.1 

a 

W 

5 

8:17 
0.2 

9:82 
4.1 

16:62 
0.1 

21:62 
8.4 

s 

s 

5 

3:89 
0.5 

10:27 
4.6 

17:05 
-0.2 

22:4S 

2.y 

Th 

6 

3:42 
0.8 

10K)6 
4.2 

16:31 
0.0 

22:23 
8.2 

S 

6 

4:14 
0.6 

11:12 
4.6 

17:.53 
—0.2 

2-^ 

F 

7 

Aim 

0.4 

10:43 
4.3 

17:18 
0.0 

22:68 
8.1 

M 

7 

4»2 
0.8 

12:00 
4.6 

18:46 
—0.1 

-  •  - 

S 

8 

4:81 
0.6 

11:23 
4.2 

18H)2 
0.0 

28:40 
2.9 

Tu 

8 

0:82 
2.8 

5:42 
0.9 

12^51 
4.3 

19--^ 
—0.1 

s 

S 

9 

4:58 
0.8 

12:10 
4.1 

18:56 
0.1 

•    •    • 

W 

9 

1:36 
2.7 

6:46 
1.0 

18:46 
4.1 

2033 
0.0 

M 

10 

0-.33 

2.7 

5:36 
1.0 

18Kn 
4.0 

19:55 
0.2 

(c!Th|10 

2:48 
2.8 

8:10 
1.0 

14:46 
4.0 

21:S-t 
0.0 

Ta 

11 

1:40 
2.5 

6:80 
1.2 

14K)8 
8.9 

20:58 
0.8 

Fill 

8:54 
8.0 

9:32 
0.9 

15:50 
8.8 

22-2.5  ' 
6.0 

C 

W 

12 

3K)7 
2.5 

8K)1 
1.8 

15:10 
3.8 

22.-04 
0.3 

E 
P 

S  .12 

4:48 
3.4 

10:52 
0.7 

16:58 
3.7 

23:17 
0-U 

Th 

13 

4:82 
2.7 

9:48 
1.1 

16:17 
3.8 

28KKJ 
0.1 

S 

13 

5:42 

8.8 

12:00 
0.4 

18:01 
3.6 

F 

14 

5:34 
3.1 

11:12 
0.8 

17:22 
8.9 

28:55 
-0.1 

M 

14 

0:10 
0.0 

6:35 
4.1 

12-.58 
0.2 

19:00 
8.  ' 

S 

15 

6:19 
8.5 

12:19 
0.4 

18:26 
4.0 

:  :  ; 

Tu 

15 

1:00 
—0.1 

7:23 
4,5 

18:55 
0.0 

19:.^^ 
3.S 

P 

n 

16 

0:43 
-0.2 

7.00 
4.0 

13:16 
0.0 

19:20 
4.0 

W 

16 

1:46 
—0.2 

8:11 
4.8 

14:49 
-0.1 

20:47 
3.3 

M 

17 

1:30 
—0.3 

7:45 
4.4 

14:04 
-0.8 

20:10 
4,1 

• 

Th 

17 

2:80 
-0.2 

8:57 
5.0 

15:39 

—0.2 

21:3.> 

3.2 

Tu 

18 

2:14 
-0.4 

8:30 
4.7 

14:52 
—0.4 

20:57 
8.9 

N 

F 

18 

8:13 
—0.1 

9:42 
5.1 

16.27 
—0.1 

22:22 

3-1 

m 

w 

19 

2:54 
—0.4 

9:12 
5.0 

15:42 
-0.5 

21:48 
8.7 

S 

19 

8:54 
0.1 

10:27 
5.0 

17:15 
—0.1 

23:10 
2.y 

Th 

20 

8:35 
-0.3 

9:68 
5.1 

16:80 
-0.5 

22:28 
8.4 

s 

20 

4:87 
0.8 

11:12 
4.9 

18--00 
0.0 

28.-58 

2.S 

F 

21 

4:18 
-0.1 

10:48 
5.0 

17:20 
-0.8 

23:17 
8.2 

M 

21 

6:20 
0.6 

11:58 
4.6 

18:46 
0,1 

.     .     . 

N 

8 

22 

4:53 
0.2 

11:80 
4.9 

18:12 
-0.1 

Tul22 

j 

0:50 
2.7 

6:03 
0.8 

12:45 
4.2 

19:32 

0.2 

S 

23 

0:09 
2.9 

6:87 
0.5 

12:20 
4.6 

19:08 
0.1 

Wi23 

1 

1:44 
2.7 

6:52 
LO 

18:81 
3.9 

20:l!»  : 
0.3 

M 

24 

1:10 
2.7 

6:26 
0.8 

13:12 
4.2 

20:07 
0.3 

Th 

24 

2:42 
2.6 

7:60 
1.2 

14:17 
8.6 

21*S 
0.4  , 

Tu 

25 

2:25 
2.5 

7:27 
1.1 

14Kr7 
8.9 

21K)7 
0.5 

A 

1> 

F 

25 

3:38 
2.7 

8:65 
LS 

16:10 
8.3 

21:49 
0.f. 

2> 

W 

26 

3:46 
2.5 

8:38 
1.2 

16KK> 
3.6 

22:05 
0.5 

B 

S 

26 

4:20 
2.9 

10K» 
1.8 

16:08 
3.0 

22:32 
0.6 

Th 

27 

4:55 
2.6 

10:02 
1.3 

16:06 
8.4 

22:54 
0.5 

s 

27 

5:05 
8.1 

11:20 
L2 

17K)4 
2.9 

23:17 

A 

F 

28 

5:44 
2.8 

11:14 
1.2 

17:06 
8.8 

28:88 
0.4 

M 

28 

6:52 
8.4 

12:18 
LI 

17-.58 
2.8  - 

K 

S 

29 

6:18 
3.1 

12:17 
1.0 

18:06 
8.8 

.    .    . 

Tu  29 

0K» 
0.5 

6:87 
8.6 

18a7 
0.9 

18:?iO 

2,Si 

8 

30 

0:18 
0.4 

6:47 
8.4 

18.-02 
0.8 

18:82 
8.2 

W  30 

1 

0:48 
0.5 

7:20 
8.9 

13:65 
0.6 

19:40 
2-9 

M 

31 

0:58 
0.3 

7:20 
8.7 

18:44 
0.7 

19:84 
8.2 

The  tldi>s  arc  pln^-etl  in  the  cinder  af  occui-n?nciS  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
ft  (^mpnrl^n  oi  coDsecutJvo  helghLt  wJH  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Meun  i>vw  Water  :i^pdtig>».  which  i:^  AT:^[>i^'^1^^^^1y  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  U  2,0  Icet  la^Um  tuofliL  neu  It^vt'L  Tti  find  tht'  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
unlt!ss  a  minus  [  — )  t^lj^  h<  t>t:ff)Tc  the  height,  iu  which  case  subtract  it.  | 

The  time  uj^d  in  ValiHtrfllso  M^an  Local  Civil  for  the  meridian  71^  89^  W.;  0>>  is  midnight  12^  is  noon;  all  hours  less  than  12  are 
hi  the  fortacxm  (u.  m. ),  aU  greutor  urc  In  ihe  Hftemijon  (p.  m.)  and  whendimiuished  by  12  glye  the  times  afternoon;  for  histance, 
15:47  ta  3:47  p.m. 

0.  tu^w  mnoii;  1).  in  quar.;  Q,  full  moon;   ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  | 
equator;  A,  V,  moon  in  apogee  or  perigee. 
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W.  Mo. 


JULY. 


V 


,[  Time  and  tfflghi  of  High  and 


w. 

Mo. 

Th 

1 

F 

2 

S 

S 

i 

4 

M 

5 

Tu 

6 

W 

7  1 

Th 

8 

F 

9 

S 

10 

g 

11 

M 

12 

Tu 

13 

W 

14 

Tb 

15 

F 

16 

S 

17 

9 

IS 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

§ 

25 

M 

26 

Tia 

27 

W 

28 

Th 

29 

F 

30 

S 

31 

0.4 

2:10 
U.4 

2:48 
0,4 

0,4 
4:10 

ai 

4:67 

0,:^ 

DraO 
3.1 

l;i& 
3,2 

2:1S 

3:08 
S.4 

4;10 
3.6 

m% 

3.9 

OtlO 
4,2 

0:35 
0.1 

1:27 
0.0 

2:15 
O-O 

3:0t 
0.0 

3:43 
0.1 

4fi4 

&:QS 
0.4 

0:14 

2.9 
l:3e 

2:1S 

3:04 

ta 

4:00 
A.  2 


5:5a 

a.  6 

0:10 
0.7 

1:00 
0,6 

0.4 


B:02 
4.3 

B:44 
4.5 

9:2ft 
4,  a 

10:12 
4.9 

10:57 
4.» 

11:4S 
4.  J* 

ft.ao 

6:fiO 
0.4 

7:fi7 
0.7 

9:12 

0.7 

10:26 

0,6 

U:il 
0.6 

12,64 
0,4 
7:07 

7:57 
4,T 

»:44 
4,9 

5.0 

10:12 
i.9 

10:&l 
1.7 

11:83 

5:42 
0.7 

A:20 
0.9 

7rftt 
1.1 

7:57 
L2 

9:00 
U3 

mm 

L3 

11:25 

L2 

12:S3 
0.9 

<j:47 
3.9 

7:37 
4.3 

S;33 
4.7 


14:3S 

0/3 
15:22 

0.0 
16:05 
—0.2 

16:50 
—0.3 

17:3s 
-0.4 

16.^23 
-0,4 

12:31 

i.6 

I3:'i6 
4.^ 

Ur22 
3.9 

15:25 
3,fi 

16:30 
3.3 

17:42 
3.2 

18:50 

sa 

13:58 
0,3 

0.2 

15:43 

0.1 

36:23 
0.0 

17:02 
0.0 

17:87 
0.0 

ia:12 
0.0 

12:12 
4.1 

12:50 
3.8 

13:31 
3.4 

11:11 

3.1 

14:54 

15:55 
16 

17:06 
2.6 

18:18 
!£.6 

I3:a0 
0.6 

U:2a 

0.3 

15:04 

—0.1 


20:27 
XO 

21:11 
'i.9 

21:55 
3,0 

J2r3S 
3.0 

^3:28 
3.1 


19:12 
—0.3 

20:00 
—0  2 

30:50 
—0.1 

21:44 
0.1 

22:42 
0.2 

23:40 
0.2 


19:.'S4 
3.U 

20:&0 
3.0 

21:3«! 
3.0 

22:20 
3.0 

23:00 
3.0 

Zl;38 
3.0 


m:43 
0.1 

19:25 
0.2 

20.'01 
0.4 

20:38 
0.$ 

21:2i^ 
0.7 

22:18 
0.8 

23:13 
0,8 


19::^ 
2,7 

20:13 
2.9 

21  .HO 
3.1 


AtJGUST, 


B&yot- 


W.  Mo. 


Tlmei  &ud  Relirht  of  Eigh  mid 
lAf%v  Water, 


s 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

e 

B 

7 

$ 

8 

M 

9 

Tu 

10 

W 

U 

Th 

12 

F 

13 

S 

14 

§ 

15 

M 

16 

Tu 

17 

W 

18 

Til 

19 

P 

20 

B 

21 

S 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

S 

28 

6 

29 

M 

30 

Tu 

31 

2:37 
0.2 

3:23 
0.1 

4H59 
0.0 

4:Bfi 
0.0 

5:50 
0.O 

0:45 
3.7 
1:55 
3.3 

2^33 
8.8 

3J9 
3-S 

4.47 
3.9 

5:51 
4.1 

0:19 
0.3 

1:16 
0,2 

2:06 
0,1 

2:51 
0.0 

3:34 
0.1 

4:U 
0,2 
4:45 

O.S 

5;1« 
0.5 

0:05 
3.3 
0:36 

1:15 
3.3 

2.-01 
3.2 

3:01 
3.2 

4:10 
3.S 

5:17 
3.5 

6:19 

0:42 
0.6 

l-M 
0.3 

0.0 

3:13 

-0.2 


9:06 
4.9 
9:56 

10:40 
6.1 

11:26 
4.0 

12:11 
4,0 

6:40 
0.2 

7:43 
0.3 

3:45 
0.4 

10:05 
0,6 

11:33 
0.7 

12:^ 
0,6 

6:50 
4.4 

7:41 
4.6 

3:30 
4,7 

9:15 
4.8 

9:54 
4.7 

10:30 
4.5 

11:05 
4.3 

11:38 
4.0 

5:50 
0.7 

5:30 
0.8 

7:11 
0.9 

8:06 
1.0 

9:21 
LI 

10:49 
1.1 

12i»6 
0,9 

13:06 
0.5 

7:13 
4.3 

3:02 
4.7 

8:49 
4.9 

9'.34 
5.1 


15:47 

—  0.4 

16:28 

—0.6 

17:11 
— <J.6 

17:53 
—0.6 

13:36 
-0,5 

13:01 
4.2 

1S:5& 
3.8 

14:57 
3.4 

16:11 
3.0 

17:36 
2.8 

19:00 
%% 

14:04 
0.4 

14:51 
0.3 

15:30 
0,1 

16:05 
0,u 

17:02 
0,0 

17:30 
0.0 

13:00 
0.1 

12:11 
3.0 

12:41 
3.2 

13:19 
3.0 

14:00 
2.7 

15.4)1 
2.5 

16:31 
2.4 

18:04 
2,5 

10:10 
2.7 

13:55 
0.1 

14:39 
—0,2 

15:19 
-0.5 

15:59 
—0.7 


21:44 
3.2 

22:2B 
3.4 

2U:10 
3.6 

23^.56 
3.7 


19:23 

—0.3 

20:10 

0.1 

21:11 
0.3 

22:12 
0.4 

23:18 
0.4 


20:08 
2.9 

a0;51 
8,0 

21:S1 
3.1 

22:0,5 
3,2 

22:36 
3.3 

23:05 
It, 3 

23:34 
3.3 


13:29 
0.3 

19KM) 
0.6 

19:37 
0.8 

20:20 
l.O 

21:14 
1.1 

2S.-25 
1.1 

23:39 
0.9 


20:00 
3.1 

20:41 
3.4 

21:21 
3.7 

22.^ 
4.0 


gEPTEMBER. 


g  — 

S    W.  Mo.. 


Tim*  and  HUglit  of  Hi^h  ftod 
Low  WattT. 


p 

w 

E 

Th 

f; 

s 

S 

C 

M 

Tu 

N 

W 

2 

a 

4 
5 
6 

7 
8 
Th!  ^ 
F   10 


M 
Tu 
W 

F 

8 

n 

M 
Tu 


W  22 

I 
Th  23 


24 


Th  30 


3:53 
-0.1 

4:45 
-0,5 

5:34 
—0,1 

0:12 
4.3 

1:02 
4.1 

2:01 
4.0 

3:09 
3.9 
4:21 

5:31 
4.0 

0:09 
0.5 

1;0« 
0.3 

1:58 
0.2 

2:41 
0.0 

3:19 
0.O 

3:5i 
0.1 

4:25 
0.2 

4:56 
0.3 

5:31 
0.4 

A:01 
0.."* 

0:30 
3.5 

1:19 
3.4 

2:19 
3.3 

3:31 
3.4 

4:45 
3.fi 

5:50 
3.9 

0:27 
0.6 

1:24 
0.2 

2:12 
-0.2 

—4).  6 

3:45 
—0.7 


10:19 
6.0 

11:01 
4,8 

11:49 
4.4 

3:22 

-0.3 

7:20 

0.0 
8:29 

0,4 
9:52 

0.0 

11:26 
0.7 

12:49 

0.6 

6^ 
4.2 

7:80 
4,3 

fi:13 
4.4 

H:56 
4.5 

9:30 
4.4 

10:05 
4,2 

10:37 
3.9 

11:05 
3,ri 

11:36 
3.5 

12:02 
3.2 

fi:48 
0.7 

7:47 
0.8 

9:0t 

a9 

10:25 
0.9 

11:40 
0.7 

12:38 
0.3 

e:48 
4,2 

7:39 
4.6 

S:26 
4.8 

903 
4.8 

9:53 
4.7 


10:39 
-0.8 

17:19 
-0,7 
18:00 
-0.5 
12:36 
4.1 

13:30 
3.6 

14:^ 
3.1 

2.7 

17:47 
2.7 

19:04 
2.8 

13:44 
0.4 

14:29 
0.2 

15:00 
O.0 

16:29 

15:&5 
—0.1 
16:20 
—0.1 
16:49 
0.0 

17:15 
0.2 

17:41 
0.4 

0.7 

12:31 
2.9 

13:16 
2.6 

14:25 
2.4 

16:26 
2.3 

17:5^ 
2.6 

18:,54 
2.9 

13:24 
—0.1 

14:06 
—0,4 

14:47 
—0.6 

15:26 
16:10 


^:45 
4.1 

23:29 
4.2 


1A:46 
—0.2 

19:33 
0.3 

20:35 
0,3 

21:46 
0.7 

23:01 
0.7 


19:65 
3.0 

20:35 
3.2 

21rf)9 
3.4 

21:37 
3.5 

22:08 
3.6 

22:29 
3.7 

22:67 
3.7 

23:27 

2»:5S 
3.5 


13:28 
0.9 

19:03 
1.1 

20:00 
1.3 

21:40 
1.3 

23:18 
1.0 


19:37 
3.4 

20:18 
3.8 

20:58 
4.2 

21:3B 
4.5 

22:20 
4.7 


Thft  Udea  are  placed  tn  tbe  order  of  occurrence,  wUb  their  ttmefl  on  the  ftffil  Une  and  hei|rht«  on  the  wf?ond  line  «f  each  dayj 
a  GompailBOii  of  couflecntive  helghtJi  will  Indicate  whetber  it  la  high  oy  low  water.  The  hcly^nts,  in  feet  and  lunths*,  arf  reckoned 
Itotii  Mean  Low  Watyr  Springs,  wbleh  in  appnojElmatcly  ibe  datum  of  HoaiiditigB  sm  tlie  Admiralty  Charts  for  thw  rtgloo,  wnd 
wbteli  lA  2.0  feet  below  mean  oca  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  tho  EounditLgi)  given  ou  tlie  ehart, 
unlem  ft  minns  (— )  Bigii  hi  befort!  the  height,  in  whleh  caa^  Kiibtract  It. 

The  tlmeufied  U  Valparai#o  Mean  Loeal  Ci  vll,  for  the  meridian  7P39'  W. :  0*"  ia  midnight*  12'-  is  nooTi:  all  hoiira  less  than  12  are  in 
the  foremxjn  (a.m.),  all  greater  an?  Iti  the  afternoon  (p.  sn.)  and  when  diminished  by  12  give  the  times  after  noon;  lor  inHtancei 
15:47 1§  3:47  p.  m. 

^,  new  moon:  }:,  li^t  qiiar.:  Q,  full  mchin;  ^,  3d  quar,;  E,  moon  on  the  equator;  N«  8»  moon  farthest  noflh  of  P<»uth  of  Ibe 
equator;  A,  V,  mtton  in  a^iogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

(1 

I 

a 

Dayof- 

TImeand  Heiehtof  High  and 
Ltf w  Water. 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

D*yof- 

Time  and  Height  of  Hl^hand 
Low  Wat«r, 

W.  Mo. 

w. 

Mo. 

W. 

Mo. 

F 

1 

4:31 
— 0.i3 

10:J4 
4,tJ 

16:49 
-0.6 

23:01 
4.7 

M 

1 

6:59 
—0.4 

11:66 
3.3 

17:89 
0.2 

■    '    ■ 

W 

' 

6:43 
-0.1 

12:44 
2.3 

18:06 
0.6 

.     .    . 

S 

2 

^0.7 

U;:i7 
4.2 

17:26 
—0.3 

23:46 
4.6 

N 

Tu 

2 

0:17 
4.7 

6:58 
0.0 

12:66 
2.9 

18:28 
0.6 

Th 

2 

0:49 
4.6 

7:40 
0.1 

13:54 
2.6 

19in 
0.9 

[ 

§ 

3 

12:10 
3.7 

1M:10 
0.1 

■     *    ^ 

W 

3 

1:13 
4,4 

8:02 
0.3 

14:14 
2.6 

19:30 
0.9 

F 

3 

1:44 
4.1 

8:38 
0.3 

15:10 
2.6 

aodi 
I.) 

M 

4 

0:3S 
4.4 

7:0B 

o.o 

13:10 
3.2 

19:00 
0.5 

1) 

Th 

4 

2:14 
4.1 

9:17 
0.6 

15:61 
2.6 

1.0 

c 

B 

4 

2:41 
3.8 

9:36 
0.4 

16:23 
2.7 

21  :^^ 
J.  2 

X 

Tu 

5 

1:37 
4/2 

0.3 

14:24 
2.3 

20:01 
O.S 

F 

6 

3.8 

10:30 
0.6 

17:17 
2.7 

22:i9 
1.0 

8 

5 

3:42 
3.5 

10:,30 
0,4 

17rai 
2.9 

1.1 

1 

W 

6 

2:412 
4.0 

»:89 
0.6 

lfi^04 
2.6 

21:21 

0.  L> 

;  8    6 

4-30 
3.7 

11:30 
0.6 

18:12 
2.9 

23:a5 
0.9 

E 

M 

6 

4:46 
3.3 

0.4 

I7:.5a 
3.1 

Th 

7 

S.9 

11:07 
0.7 

17:46 
2.7 

^22:4* 
0.9 

S 

7 

5:34 
3.7 

12:18 
0.3 

18:53 
8.2 

.    ,    - 

A 

Tu 

7 

0:03 
LO 

6;19 
3.2 

12M 
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8:1S 
14.4 

14:34 
— L2 

20:42 
14.  g 

8 

28 

3:39 
2.4 

9:50 
12.1 

16:11 
3.6 

22:17 
12,3 

"^1 

% 

28 

2rll 
1.4 

8:19 
13.4 

14:40 
2,8 

20:41 
13.1 

F 

29 

3:10 
1.3 

9:12 
13.5 

2.3 

21:42 
13.8 

M 

29 

3:11 
2. 

9:23 
]JL3 

I5;4t. 
4.0 

21:.=>1 
11.9 

S 

30 

4:12 
2.2 

10:20 
12.6 

16:40 
3.1 

22:4« 
12.9 

Tu 

30, 

4:21 

3.5 

10:45 
11,5 

17:04 
4.6 

23:16 
11.3 

S 

31 

5:20 

11:3? 
12.3 

17:50 
3.5 

:  :  : 

W 

31 

5:3S 
3.8 

11.5 

18:22 
4.5 

;  ;  ; 

a 
fr 
w 

UI 

The  tid 
comparlfl 
am  Meat 
hlch  is  8. 
iless  am 

es  Mi}  T»lftc<jfl  In  Iho  onler  ol  oerurnjfiot\  wl 
on  of  {f»is>.Hntive  lieiKbtH  will  inriiciitewhr 
1  Low  VV^Ur  .SprinK?^,  whWh  Is  wjiprniSiiui 
Ofeet  bi'low  menn  w;tt  ktvt'l.    To  linf!  ihe  i 
inus  ( -  \  algn  is  before  the  heighi.  in  wbkh 

Ih  tiielr  limes  on  the  first  line  and  he^hta  c 
th(  r  ll  tH  hlKii  or  low  wad  f.    The  heJKhtfl.  In 
lilv  the  diUnm  of  NMintiing?!  im  the  Admiru 
kTith  of  WftttT,  Hdd  the  tiibular  lieiK^it  lo  tlie 
ca^ie  subtract  it. 

fet.^t  and  tenths-,  are  reckoned 
Ity  Charta  fof  this  re^on.  and 
*M>undinKS  \^\\Gn  on  the  chart, 

The  tin 
forenoon  (i 
in  3:47  p.  m 

#,  ne\i 
equator:  A 

,' 

le  usee!  U  Panama  Mean  Local  Civil,  tor  the  n 
I.  m.) ,  all  grt^ater  are  in  thtj  afteruwn  (p.m. 

rmoon:  ^,  Ist  qriar.;  G.  fill  I  moon:  C^  3^  < 
,  P,  mwn  iix  upogvL'  ijr  pcrigw. 

lericlian  79^32'  W.:0^  l!<«midn[giit,  12 ^  Iflnmin 
)  and  when  dimiiij»hed  by  12  give  the  timey 

all  honrfl  lest  i  han  12  are  In  the 
after  iio<?ri:  furliL*t«nt!t\  15:47 

Iarthi,-flt  north  ur  aonth  of  the 

iy  .  «^» 
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PANAMA  (Naos  Island),  PANAMA,  1909. 


APRIL. 

MAY. 

JUNE. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

a 

Day  of— 

Time  and  Heif  ht  of  High  and 
Low  water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

1 

W. 

Mo. 

W. 

Mo. 

W.JMo. 

Th 

1 

0:88 
11.5 

6:45 
3.6 

13:16 
12.0 

19:25 
8.9 

S 

1 

1:06 
1L6 

7:05 
3.6 

13:21 
12.4 

19:36 
3.4 

Tu 

1 

1:40 
12.2 

7:41 
3.2 

13:45 
13.1 

1 

20:07' 

2.1  j 

F 

2 

1:41 
12.0 

7:43 
3.0 

14:05 
12.7 

20:13 
3,2 

E 

8 

2 

1:61 
12.2 

7:48 
8.1 

14:02 
12.9 

20:15 
2.5 

W 

2 

2:16 
12,9 

8:21 
2.6 

1453 
13.8 

20:45' 
1.3, 

A 

S 

3 

2.-28 
12.6 

8:26 
2.5 

14:43 
13.4 

20:51 
2.4 

M 

3 

2:27 
12.8 

826 
2.6 

14:34 
13.4 

20:49 
L9 

o 

Th 

3 

2:62 
13.7 

9m 

2.1 

15.^ 
14.4 

2134 

0.7, 

s 

4 

8:08 
13.3 

9:05 
1.9 

15:15 
14.0 

21:26 
L7 

Tu 

4 

2:58 
13.4 

■  9:01 
2,0 

15KB 
14.0 

2151 
L2 

F 

4 

3:29 
14.4 

9:40 
L7 

15:37 
14.8 

22.08' 
0.2 

E 

o 

M 

5 

3:36 
13.8 

9:38 
L6 

15:46 
14.3 

21:58 
LI 

o 

W 

5 

3:29 
14.0 

9:35 
L7 

15:34 
14.6 

21:55 
0.7 

s 

S 

5 

4K)9 
14.9 

10:20 
1.4 

16:16 
15.0 

22:44  1 
0.0 

Tu 

6 

4:04 
14.3 

10:10 
L2 

16:11 
14.7 

22:28 
0.8 

Th 

6 

4:00 
14.5 

10:09 
L3 

16:06 
14.9 

22-.30 
0.3 

s 

6 

4:49 
15.2 

11:03 
L2 

17:00 
15.0 

2325 
0.0 

W 

7 

4:31 
14.6 

10:41 
LI 

16:40 
15.0 

23:00 
0.6 

F 

7 

4:81 

14.8 

10:48 
L3 

16:40 
16.0 

28.-05 
0.2 

M 

7 

6:31 
15.3 

11:48 
L2 

17:44 
15.0 

Th 

8 

5:00 
14.7 

11:12 
LI 

17:10 
16.1 

23:84 
0.6 

S 

8 

6K)7 
15.0 

11:21 
1.4 

17:17 
15.0 

23:48 
0.4 

Tu 

8 

0:11 
0.8 

6:18 
16.1 

12:37 
L4 

18:31 
14.5 

F 

9 

6:30 
14.7 

11:45 
L4 

17:41 
16.0 

s 

s 

9 

5:46 
14.9 

12K>5 
1.6 

17:58 
14.7 

.    .     . 

W 

9 

1.-00 
0.8 

7.-09 
14.8 

13:33 
1.7 

19:i5 
14.0 

8 

10 

0:07 
0.8 

6K» 
14.6 

12:21 
1.9 

18:18 
14.6 

M 

10 

0:26 
0.8 

6:30 
14.6 

12:47 
2.0 

18:43 
14.2 

C 

Th 

10 

1:53 
L4 

8:03 
14.4 

14:28 
2,0 

20At 
13.5 

S 

11 

0:46 
1.8 

6:45 
14.2 

13:01 
2.4 

19:00 
14.0 

Tu 

11 

1:14 
L4 

7:19 
14.1 

13:89 
2.5 

19:34 
13.5 

F 

11 

2:51 
L9 

9K)3 
14.1 

15:30 
2.2 

21.29 
13.1 

8 

M 

12 

1:30 
1.9 

7:30 
13.7 

13:49 
3.0 

19:48 
13.4 

(C 

VV 

12 

2:07 
2.0 

-  8:16 
13.6 

14:40 
3.0 

20:87 
12.9 

E 
P 

S 

12 

3:54 
2.2 

10K)6 
13.9 

16:36 
2.2 

22:40 
13.0 

a 

Tu 

13 

2:23 
2.6 

8:26 
13.1 

14:50 
3.6 

20:48 
12.6 

Th|l3 

3:09 
2.6 

9:21 
13.3 

15:49 
3.2 

21:48 
12.5 

8 

13 

5:00 
2.3 

11:10 
13.8 

17:40 
2.0 

23:49 
13. 'i 

W 

14 

3:27 
3.0 

9:34 
12.6 

16:03 
3.8 

22:01 
12.2 

F    14 

4:17 
2.7 

10:31 
13.3 

17Kil 
2.8 

23  KH 
12.6 

M 

14 

6:03 
2.0 

12:12 
14.1 

18:39 
L4 

Th 

15 

4:41 
3.1 

10:51 
12.6 

17:22 
3.5 

28:25 
12.4 

S    15 

6:28 
2.4 

11:40 
13.6 

18K)7 
2.1 

Tu 

15 

0:51 
13.7 

7:01 
1.7 

13:11 
14.6 

19:35 
0.7 

F 

16 

5:63 
2,6 

12:06 
13.3 

18:31 
2.5 

K 
P 

S    16 

0:15 
13.3 

6:31 

1.8 

12:42 
14.2 

19:06 
L2 

W 

16 

1:49 
14.3 

7:59 
L3 

14:a> 
15.1 

2U.-27 
0.0 

S 

17 

0:89 
18.3 

6:58 
L7 

13:09 
14.8 

19:30 
L4 

M   17 

1 

1:16 
14.2 

7:28 
LO 

13:38 
15.1 

19:59 
0.2 

• 

Th 

17 

2:40 
14.8 

8:50 
LO 

14:55 
15.4 

21:16 
-0.3 

p 

E 

s 

18 

1:39 
14.4 

7:53 
0.6 

14:04 
15.3 

20:21 
0.1 

Tu'  18 

1 

2:10 
15.1 

8:20 
0.4 

14:28 
15.8 

20:48 
-0.6 

N 

F 

18 

3:30 
16.2 

9:39 
0.8 

15:41 
15.5 

Tim 

—0.5 

• 

M 

19 

2:31 
15.5 

8:44 
—0.3 

14:51 
16.3 

21:10 
-0.9 

•  |W   19 

2:59 
15.7 

9:09 
0.0 

15:14 
16.3 

21:34 
—LI 

S 

19 

4:16 
15.3 

10:26 
0.9 

16:28 
1.5.2 

22:49 
-0.3 

Tu 

20 

8:19 
16.4 

9:81 
-0.9 

15:37 
17.0 

21:50 
-L6 

Th,20 

8:45 
16.1 

9:55 
-0.2 

15:59 
16.4 

22:20 
— L2 

S 

20 

5:00 
15.1 

11:11 
LI 

17:12 
14.8 

23-.33 
0.1 

W 

21 

4:04 
16.8 

10:15 
— L2 

16:20 
17.2 

22:39 
— L8 

F|21 

4:29 
16.1 

10:41 
0.0 

16:43 
16.0 

23K)5 
-0.9 

M 

21 

5:44 
14.8 

11:58 
L5 

17:58 
14.2 

Th 

22 

4:48 
16.8 

11:00 
-0.9 

16.9 

23:23 
-1.5 

N 

S    22 

5:14 
15.8 

11:27 
0.5 

17:28 
15.4 

23:50 
—0.3 

Tu 

22 

0:18 
0.8 

6:28 
14.3 

12:45 
2.1 

18:41 
13,5 

F 

23 

6:31 
16.4 

11:45 
-0.3 

17:47 
16.2 

.    .    . 

S    23 

6:00 
15.1 

12:14 
L2 

18:14 
14.6 

.     .    . 

W 

23 

1:03 
L6 

7:13 
13.6 

13:32 
2.7 

19-29 
12.7 

S 

24 

0:09 
-0.7 

6:17 
15.6 

12:32 
0.7 

18:33 
15.2 

M   24 

j 

0:38 
0.6 

6:47 
14.3 

13:04 
2.1 

19:01 
13.6 

Th 

24 

1:52 
2.5 

8:00 
13.0 

14:22 
3.3 

20:16 
12.0 

N 

s 

25 

0:58 
0.3 

7:05 
14.5 

13:23 
L8 

19:21 
14.0 

Tu  25 

i 

1:28 
L7 

7:39 
13.4 

13:37 
3.0 

19:53 
12.5 

A 

F 

25 

2:39 
3.3 

8:47 
12.6 

15:14 
3.7 

21:10 
11.4 

M 

26 

1:19 
1.5 

7:59 
13.4 

14:18 
3.0 

20:18 
12.6 

D 

W  26 

2:20 
2.7 

8:32 
12.6 

14:.57 
3.7 

20:52 
11.6 

E 

S 

26 

3:30 
3.9 

9:37 
12,1 

16:07 
4.0 

11.0 

3) 

Tu 

27 

2:46 
2.7 

9:00 
12.3 

15:23 
4.0 

21.24 
1L6 

,Th  27 

3:19 
3.5 

9:33 
12.0 

15:59 
4.2 

22:00 
ILl 

s 

27 

4:22 
4.8 

10:26 
1L8 

17KK) 

4.1 

23«» 

11.  u 

W 

28 

4:62 
3.6 

10:11 
11.6 

16:36 
4.5 

22:45 
11.0 

A  '  F  !  28 

1       1 

4:20 
4.0 

10:36 
1L7 

17:00 
4.8 

23:10 
10.9 

u 

28 

5:14 
4.4 

11:19 
11.8 

17-^1 
3.8 

23:57 
11.3 

Th 

29 

6:08 
4.0 

11:27 
1L5 

17:50 
4.5 

E  1  S  ,  29 

5:19 
4.2 

11:34 
1L8 

17:59 
4.1 

.    .    . 

Tu 

29 

6:06 
.4.2 

12K)8 
12.1 

18:41 
8.2 

A 

F 

30 

0:04 
11.1 

6:10 
4.0 

12:35 
U.9 

18:49 
4.0 

S'30 

m'si 

1 

0:10 
ILl 

1:00 
11.6 

6:13 
4.0 

7:00 
3.7 

12:25 
1L9 

13:08 
12.4 

18:47 
3.6 

19:29 
2.9 

W 

30 

0:47 
1L8 

6:66 
3.7 

12:57 
12.7 

19:157 
•2-4 

The  ti<3 
a  comparis 
from  Meai 
which  is  8. 
unless  a  m. 

The  til 
in  the  fore 
15:47  is  3:47 

#,nevi 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  yn 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat 
)  feet  below  mean  sea  level.    To  find  the  de 
mus  (— )  sign  Is  before  the  height,  In  whicl 
ne  used  is  Panama  Mean  Local  Civil,  for  th 
Qoon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

T  moon;  ^,  Ist  quar.;  O.  ^"^1  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
«ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  It. 

e  meridian  79**  32'  W.;  0*  is  midnight.  12f  Is 
(p.  m.)  and  when  diminished  by  12  give  th 

0[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  dav; 
1  feet  and  tenths,  are  reckont-d 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

noon;  all  hours  less  than  12 are 
e  times  after  noon ;  for  instance, 

farthest  north  or  south  of  the 

PANAMA  (Naoa  laland),  PANAMA,  190H. 
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JULY. 

'hand 

AUGUST. 

Time  and  Height  of  High  and 
Low  Water. 

SEPTEMBER.                           1 

il 

Dayof- 

Time  and  Height  of  His 
Low  Water. 

:^ 

Day  of— 

Dayof- 

Time  an 

d  Height  of  High  «id 
Low  Water, 

W. 

Mo. 

W. 

Mo. 

W. 

Mo, 

Th 

1 

1:34 
12.5 

7:46      18:46 
8.2       13.5 

20:13 
1.5 

o 

S 

1 

2:42 
14.4 

8:56 
1,6 

14:6ft 
lt.7 

21:20 
0.0 

P 

W 

1 

3:M 
16.9 

10:12 

16:17 
16,7 

22:33 
-0.6 

F 

2 

2:20 
13.4 

8fll      14:30 
2.4       14.1 

20:66 
0.8 

M 

2 

dm 

15.3 

9:45 
0.7 

15:45 
16,4 

22:07 
-0,7 

E 

Th 

2 

4:40 
17.4 

U:57 
—1.4 

17:02 
17.0 

23:18 
-1.0 

9 

S 

3 

3K)8 
14.8 

9:16      15:15 
1.7       14.7 

21:40 
0.1 

P 

Tu 

3 

4;16 
16.2 

10:31 
0.0 

16132 
16.0 

22:52 
— l.U 

F 

3 

6:24 
17.  & 

11:42 
-1.5 

17:46 
16.8 

■     '    ^ 

s 

4 

8:48 
16.0 

10:01      16:00 
1.2       15.1 

22:24 
-0.3 

W 

4 

6:01 
lfl.7 

11:19 
-0.4 

17:30 
lfl.2 

23:39 
—1.0 

S 

4 

0:02 
-1.2 

6:0e 
17.1 

12:30 
—1.1 

18:32 
16.2 

M 

5 

4:31 
15.6 

10:48      16:45 
0.8       15.4 

23:10 
-0.6 

E 

Th 

5 

ri:4t- 
1ft.  a 

-0.6 

18:10 
16.1 

n 

5 

0:W 
*-0.B 

16.3 

13:17 
—0.3 

19:20 
15. 2 

Tu 

6 

5:18 
15.9 

11:35      17:32 
0.5       15.5 

28:56 
—0.4 

F 

6 

0  :!!.■» 
^.7 

6.32 
Id.  6 

12:57 
-0,3 

mm 

C 

M 

6 

1:40 
0.6 

7:43 
16.2 

14:10 
0.8 

20:13 
14.1 

P 

W 

7 

6:04 
15.9 

12:24      18:21 
0.5       16.2 

S 

7 

1:14 
0.0 

7:21 

13:43 
0.2 

19:49 
14,  H 

Tu 

7 

2:36 
2,1 

8:38 
14.0 

16:09 
1.9 

21:12 
12.9 

Th 

8 

0:46 
0.0 

6:52      13:16 
15. 7        0. 7 

19:13 
14.9 

C 

S^ 

8 

0.8 

8:12 
15.2 

14:39 
1.0 

20:40 
14.0, 

N 

w 

8 

3:42 
3,2 

9:45 
12.  e 

16:1^ 
2.7 

2-2:34 
12.2 

E 

F 

9 

1:35 
0.6 

7:45      14:10 
15.3        1.0 

20:06 
14.2 

M 

9 

8:01 
L8 

9:08 
14.2 

15^ 
1.8 

21:43 
13.1 

Th 

9 

4;55 
3.K 

11:04 
12.1 

17:32 
3.0 

23:68 
12.0    j 

c 

S 

10 

2:29 
L3 

8:39     16K)6 
14.8         1.4 

21:06 
13.6 

Tu 

10 

4:€6 
Z7 

10:11 

ia.3 

16:44 
2.3 

22:56 
12. 5 

F 

10 

6:12 
3.8 

12:26 
12.2 

18:42 
2.8 

■    '    ' 

S 

11 

3:28 
1.9 

9:88      16:06 
14.2        L8 

22:11 
18.1 

W 

11 

6:13 
3.3 

11:22 
12. 8 

17:53 
2.4 

B 

11 

1:11 
12.  S 

7r30 
3.4 

13:33 
12.7 

19:42 
2.2 

M 

12 

4:31 
2.4 

10:40      17:10 
18.7         2.0 

23:21 
12.9 

N 

Th 

12 

0:14 
12,4 

6:25 
3.3 

12:36 
12,9 

2.2 

S 

12 

2:07 
13.2 

8:14 
2.7 

14:27 
13.3 

'20:32 
1.7 

Tu 

13 

5:36 
2.6 

11:46      18:14 
18.6         1.8 

•     •    • 

F 

13 

1:24 
12.8 

7:30 
3.0 

13:41 
13.3 

19:58 

1,7 

yi 

13 

2M 
13.9 

8:58 
2.0 

16:10 
13.8 

21:13 
1,2 

W 

14 

0:31 
13.1 

6:40      12:50 
2.5       13.8 

19:15 
1,4 

S 

14 

2:21 
U.4 

8^27 
2.5 

14:35 
13.7 

20:48 
1.2 

• 

Tu 

14 

3:30 
14.4 

9:38 
1.5 

15:45 
14.2 

21:62 
0.9 

Th 

15 

1:34 
13.5 

7:41      13:50 
2.2       U.1 

20:10 
LO 

• 

S 

15 

3:10 
14.0 

9:15 
2.0 

15:23 
14,1 

21:&1 
0.8 

W 

15 

4:03 
14.8 

10:13 
LI 

lfi:20 
14.6 

22:28 
0.8 

N 

F 

16 

2:29 
14.0 

8:37      14:43 
L9       14.4 

21:01 
0.5 

M 

16 

3:&0 
14.5 

9:59 
1.6 

14,3 

22:15 

y,5 

K 
A 

Th 

16 

4:32 
15. 0 

10:46 
0.9 

16:60 

22:,58 
0,9 

• 

S 

17 

3:20 
14.4 

9:27      15:33 
1.6       14.6 

21:60 
0.2 

Tu 

17 

4:29 
14.14 

10:39 

1.3 

16:43 
14,4 

22:63 
0.6 

F 

17 

6:00 
15.0 

11:17 
0.9 

17:18 
14.3 

23:30 
1,2 

|fi» 

18 

4:05 
14.7 

10:13      16:17 
L4       14.8 

22:33 
0.2 

W 

18 

5:0-T 

14.9 

11:15 
L2 

17:1S 
14.3 

23:28 
0.8 

S 

18 

5:28 
14.  S 

11:50 
1.1 

17:46 
14.1 

.     ,    . 

M 

19 

4:46 
14.8 

10:68      17:00 
L4       14.6 

23:16 
0.4 

A 

E 

Th 

19 

a:M 
14.  a 

ll:nO 
1.4 

17:50 
14,1 

8 

19 

0:00 
1.8 

6;&7 
14.5 

12:20 
1.5 

18:16 
13.8 

Tu 

20 

5:26 
14.7 

11:40      17:40 
1.5       14.1 

23:56 
0.8 

F 

20 

0:03 
1.3 

6:06 
14.6 

12:2.1 
1.6 

lh:25 
13.6 

M 

20 

0:33 
2.4 

eJ:29 
14.0 

12;5a 
2.0 

1H:50 
13.4 

W 

21 

6:a5 
14.4 

12:20      18:19 
1.8       13.7 

S 

21 

0:37 
1.9 

6:37 
14.2 

13i)0 
2.1 

1S:52 
13. 1 

Tu 

21 

1:16 
S.O 

7:04 
IS.  5 

13:38 
2.6 

19:30 
12.9 

Th 

22 

0:36 
1.5 

6:41      13:01 
14.0         2.2 

18:57 
13.1 

S 

22 

1:10 
17 

7:10 
13.6 

13:37 
2.6 

19:25 
12.7 

II 

W 

22 

1:4S 
3.6 

7:47 
12.8 

14:25 
3.1 

20:20 
12.4 

A 

E 

F 

23 

1:15 
2.2 

7:20      13:43 
13. 5         2. 7 

19:35 
12.5 

}) 

M 

23 

1:17 

7.45 
13, 1 

14:17 
3,2 

20.fr5 
12,3 

1? 

Th 

23 

2:43 
4.2 

8:40 
12.2 

16:30 
3.6 

21:27 
12.0 

s 

24 

1:56 
3.0 

7:58      14:25 
13.0         3.2 

20:18 
11.9 

Tu 

24 

2:2S 
3.9 

8;2r> 
12.5 

3,6 

21:06 
11.8 

F 

24 

3:53 
4,."? 

9:50 
U.S 

16:38 
3.6 

22^45 
11.9 

;i) 

1^ 

25 

2:36 
3.7 

8:37      15:11 
12.5         3.6 

20:59 
11.5 

W 

25 

3:1S 
4.5 

9:17 
12.0 

16:05 
3.  a 

22:00 
11.6 

S 

25 

5:15 
4,2 

11:12 
1L9 

17:50 
3.1 

.    .    . 

M 

26 

3:22 
4.2 

9:27      16:00 
12.0         4.0 

21:50 
11.3 

Th 

26 

4:26 
4.6 

10:25 
U.S 

17:12 
3.6 

23:1.> 
11.7 

§ 

26 

0:01 
12.6 

6:ai 
3.3 

12:28 
12.6 

1S:65 
2.1 

Tu 

27 

4:14 
4.5 

10:12      16:55 
n.8         3.9 

22:50 
11.3 

S 

F 

27 

5:40 
4.3 

11:40 
12.0 

18:18 
3.0 

M 

27 

1:07 
13.8 

7:25 
2.0 

13:32 
13.9 

19:50 
0.9 

W 

28 

5:13 
4.5 

11:11      17:53 
11.9         8.5 

28:56 
11.6 

S 

28 

0:27 
113 

6;4T 
3,5 

12:49 
12.7 

19:20 
2.0 

Tu 

28 

2:00 
15.0 

ft:  18 
0.6 

14:25 
16.2 

20:40 
-0,3 

Th 

29 

6:15 
4.2 

12:15      18:50 
12.3         2.8 

.    .     . 

s 

29 

1:29 
VA.b 

7:46 
2,4 

13:4^ 
13.8 

20:12 
0.9 

? 

W 

29 

2:48 
16.2 

9:05 

-o.e 

15:12 
16,3 

21:26 
"1.2 

s 

F 

30 

0:58 
12.4 

7:13      13:14 
3.5       13.0 

19:43 
1.9 

O 

M 

30 

■2;23 
14. 7 

1.1 

14:42 
14.9 

21:02 
-0.2 

K 

Th 

30 

3:34 
17.1 

9:62 
-1.5 

15:68 
17.0 

-1.6 

S 

31 

1:53 
13.3 

8:06      14:08 
2. 5       13. 9 

20:33 
0.9 

Tu 

31 

3:10 
16.0 

9:27 
0.0 

16:80 
15.9 

21:48 
-LO 

Th 
a  com 
from 
which 
unless 

Th 
in  the 
15:47  U 

etic 
paris 
Vleai 
is  8 
am 
etir 
forei 
J  8:47 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximate: 
0  feet  below  mean  sea  level.    To  find  the  d 
Inus  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Panama  Mean  Local  Civil,  for  th 
loou  (a.  m. ) ,  all  greater  are  in  the  afternoon 
p.m. 

til  tlu^ir  timt^ion  the  nr^tllne  nrid  luiKhtSi 
t her  1 1  i H 1 1  feK ^1  f fr  1 1  p IV  wa ter.    The  h t- i j^- 1 1 1 >,  i [ 
4y  the  datum  uf  M.mndingf*  on  thL^  .^<1thiruJ 
L'pth  of  wilt  or,  add  the  tabular  height  lt>  the 

[  iise  KQbtXHCt  it. 

e  meHdJan  79*^32'  W.^  o^  Is  midnight.  12^  la  t\ 

[p.m.)  and  when  diminished  by  12  give  the 

n  the  fiecoiid  line  ol  each  dtty , 
1  feel  mid  l^jnths,  arc  n  ekurn-d 
ty  Charta  for  this  rtiiun,  tiiul 
soundings gir en  on  iheEhiirt, 

itKiii;  ail  honra  less  than  12  ure 
times  afttTno<jn'  forlnstanee, 

#,  ncM 
equator;  A 

rmoon;  J 
,  P,  moon 

,  1st  quar.;  Q,  full  moon;  C,  3d 
in  apogee  or  perigee. 

quar.;  E, 

mo<m  on  the  eqaator;  N,  S,  moon 

farthest  north  or  south  of  thp 

r     I 
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PANAMA  (Naoe  Island),  PANAMA,  1909. 


OCTOBER. 

— 

NOVEMBER. 

DECEMBER. 

1 

Dayof- 

Time  and  He%ht  of  HJgh  and 

^ 

Day  of-* 

Tittle  *nd  Height  of  High  and 
Low  Water. 

^ 

Day of— 

1 
Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo- 

W. 

Mo. 

W. 

Mo. 

F 

1 

i:17 
17,7 

10:35 
—2.0 

16:41 
17.3 

22:56 
-1.6 

M 

I 

5.-22 
16.6 

11:44 
—1.3 

17:52 
16.1 

•    •    • 

W 

1 

5:50 
16.8 

12:15 
—0.2 

18:24 
15.0 

.     .     . 

8 

2 

5:0a 
17.  fi 

11:20 
— L9 

17:2.i 
17.0 

23:40 
^1.0 

N 

Tu 

2 

0H)6 
0.2 

6.-07 
15.8 

12-.81 
—0.3 

18:40 
15.1 

Th 

2 

0:40 
1.4 

689 
14.8 

13K)5 
0.9 

19:04 
14.1 

S 

3 

5:43 
17.1 

12:05 
-3.3 

18:10 
16.3 

.    .     . 

w 

3 

0:57 
1.8 

6:56 
14.6 

18.-22 
1.0 

19:38 
14.0 

F 

3 

1:88 
2.8 

7:81 
13.2 

18:57 
2.0 

20:10 
IS.  2 

M 

4 

0:27 
-0.1 

6:29 
16.  J 

12:51 
-0.4 

18 :5^ 
15.2 

(T 

Th 

4 

1:5J 
2.5 

7:52 
13.2 

14:20 
2.2 

20:88 
12.9 

c 

S 

4 

2:S2 
3.1 

8:30 
12.2 

14:55 
3.0 

21  OH 
12.5 

N 

Tu 

5 

l:iri 
1.0 

7:l« 
34.9 

13:45 
0,9 

19:5ia 
14.0 

F 

6 

•2M 
3.5 

8:57 
12.1 

15:27 
8.2 

21:45 
12.1 

s 

5 

8:36 
8.8 

9:86 
11.5 

15:.57 
3.7 

22:15 
1-2.0 

C 

W 

6 

2:13 
2.3 

8:13 
13.5 

14^45 
2.1 

20:6,1 
12.8 

S 

e 

4:11 
4.1 

10:18 
11.4 

16:37 
8.7 

23K)3 
11.9 

E 

M 

6 

4:40 
4.0 

10:48 
11.1 

16:59 
4.1 

23J5 

11.9 

Tb 

7 

3rJ0 
3  a 

9:22 
12.3 

15:54 
8.1 

:£2:12 
12.0 

§ 

7 

5:» 
4.1 

11:41 
11.4 

17:47 
8.7 

A 

Tu 

7 

6:40 
4.0 

ll:Ji7 
11.2 

17:57 
4.1 

F 

8 

4:S7 
4.1 

10:45 
U.6 

17:10 
3.5 

!^:36 
11.9 

M 

8 

0:12 
12,1 

6:30 
8.8 

12:48 

11.8 

18:45 
3.6 

W 

8 

0:12 
11.9 

6:33 
8.7 

12:50 
11.6 

18:47 
3.8 

S 

9 

5:M 
4.1 

12:11 
11.7 

18:21 

,    .     . 

A 

Tu 

9 

IrOli 
12.7 

7:20 
3.2 

13:38 
12.8 

19:85 
8.0 

Th 

9 

0:68 
12.3 

7:18 
8.1 

13:34 
12.0 

19:32 
3,5 

S 

10 

0:50 
12.3 

7:«2 
3.5 

1320 
12.3 

19:1^0 
2,8 

W 

10 

1:49 
13.0 

8:00 
2.5 

14:15 
12.8 

20:13 
2.6 

F 

10 

1:37 
12,8 

7:58 
2.4 

14:11 
12.6 

20:11 
3,0 

M 

11 

IJ® 
13,0 

7:E)3 
2.6 

14:10 
r2.9 

20:08 
2.2 

Th 

U 

2:22 
13.5 

8:36 
1.8 

14:50 
13.4 

20:47 
2.1 

S 

11 

2:13 
18.4 

8:36 
1.7 

14:46 
13.2 

20:50 
2.5 

Tu 

12 

2:^ 
m7 

8:34 
2,1 

14:47 
13.5 

20:47 
1.7 

• 

F 

12 

2:53 
■       14,0 

9:08 
1.2 

15:19 
13.8 

21:22 
1.8 

• 

H 

12 

2:48 
18.9 

9:12 
1.0 

15:18 
13.9 

21.^ 

2.1 

A 

W 

13 

8:00 
14  J 

9:10 

15  a) 
14.0 

21:23 
1-4 

S 

13 

3:23 
14.3 

9:41 
0.8 

15:47 
14.2 

21:55 
1.6 

M 

13 

8:26 
14.4 

9:50 
0.5 

15:66 
14.5 

22.^ 
1.7 

• 

Th 

14 

3r3I 
14.4 

9.U 
1.0 

l.VJi2 
14.3 

21:ri6 
1.2 

n 

14 

3:53 
14.  i 

10:15 
0.6 

16:18 
14.6 

22:28 
1.6 

8 

Tu 

14 

4:08 
14.8 

10:27 
0.2 

16:33 
15.0 

22:4.^ 
1:4 

F 

1§ 

»:6» 
14,7 

10:13 
1.7 

16:18 

22:26 
1.2 

M 

15 

4^25 
14.8 

10:49 
0.4 

16:52 
14.7 

23KM 
1.6 

W 

15 

4:40 
14.9 

11:07 
0.1 

17:12 
15.1 

23:27 

U4 

S 

16 

4:3* 
14.  K 

10:45 
O.fl 

16:47 
14.5 

22:57 
1.4 

S 

Tti 

16 

4:.'>8 
14,7 

11:25 
0.5 

17:27 
14.7 

23:42 
1.8 

Th 

16 

6:27 
14.9 

11:48 
0.3 

17:56 
15.2 

1 

17 

4:53 

lis 

11:17 
0.7 

n:m 

14.5 

23:'2g 
1.7 

w 

17 

5:36 
H.5 

12:05 
0.9 

18:08 
14.5 

•    •     • 

F 

17 

0:12 
1.5 

6:06 
14.7 

12:85 
0.7 

1842 
la.0 

M 

18 

5:23 
14. « 

11:49 
1.0 

17:47 
14.3 

Th 

18 

0:25 
2.2 

6:20 
14.1 

12:48 
1.6 

18:53 
14.1 

S 

18 

1:02 
1.7 

6:56 
14.2 

18.^ 
1.2 

19:32 
14.6 

iTu 

19 

0:02 
2.1 

5:57 
14.3 

12:06 
1.5 

18:24 
14.0 

V 

1^ 

1:13 
2.6 

7K)6 
13.6 

13:39 
2.1 

19:47 
13.7 

D 

H 

19 

1:56 
1.9 

7:50 
13.7 

14:17 
1.8 

20:^ 
14.2 

S 

W 

20 

0:39 
2.7 

fl:38 
13.  S 

13  iH 
2.1 

19:07 
13.5 

D 

s 

20 

2:10 
3.0 

8:02 
18.0 

14:37 
2.6 

20:48 
13.2 

E 

M 

20 

2:56 
2.2 

8:50 
13.2 

15:18 
2.8 

21:27 
13.9 

Th 

21 

3.2 

7:21 
13.2 

13:5s 
2.7 

■^:00 
12.9 

H 

21 

3:17 
3.:i 

9:10 
12.5 

15:44 
2.9 

21:55 
13.2 

Tu 

21 

4:00 
2.3 

9:67 
12.9 

16:22 
2.5 

22:32 

13.6 

J 

F 

22 

2^ 
3.7 

3:17 
12-5 

3.2 

21^ 
12.  5 

M 

22 

4:37 
XI 

[0:26 
12.5 

16:58 

2.7 

23:05 
13.3 

W 

22 

6.-03 
2.3 

11:08 
12.9 

1750 
2.4 

23:37 
13.8 

a 

23 

3:33 
4.1 

9:28 
12.0 

16m 

3.4 

22:22 
1-.  4 

K 

Tu  23 

5:1^> 
2.5 

11:42 
12.9 

18:00 
2.2 

P 

Th 

23 

6:07 
1.7 

12:17 
13.3 

18:30 
2.0 

.     .     . 

8 

24 

4:53 
3.S 

10:52 
32.1 

17;"22 
3.0 

23:30 
13,0 

W  24 

1 

0:09 
13.9 

6:36 
1.6 

12:45 
13.8 

18:57 
1.4 

F 

24 

0:40 
14.3 

7:06 
1.0 

13:20 
14-0 

19:30 
1.5 

M 

25 

e:03 
2.9 

12:0?^ 
111^ 

2.1 

:  :  : 

P 

Th  25 

1 

1:07 

14. -H 

7:80 
0.6 

18:42 
14.8 

19:51 
0.6 

S 

25 

1:37 
14.8 

8:01 
0.3 

14:16 
14.7 

20.-24 
J.O 

Tu 

26 

O;^0 
14.0 

7:02 
1.9 

13:11 
14.0 

19:25 
1.0 

F   26 

2:00 
15.7 

8:20 
-0.5 

14:82 
15.6 

20:40 
0.0 

O 

s 

26 

2:80 
15.4 

8:52 
-0.4 

15K»7 
15.2 

•21:15 
0.6 

K 

w 

27 

1:35 
15.0 

7:^ 
0,3 

14:01 
15.2 

atl:15 
0.0 

o 

S    27 

1 

2;4J< 
16.3 

9m 

—1.2 

15:20 
16.2 

21:28 
-0.8 

N 

M 

27 

8:22 
15.7 

9:40 
—0.8 

16:86 
16.6 

22:04 

a4 

uTh 

28 

2:23 
16.0 

8:42 
-0.6 

14:53 
16.2 

21:03 
-0.H 

s  m 

8:35 
16.6 

9:55 
-1.6 

16:06 
16.4 

22:17 
—0.4 

Tu 

28 

4:08 
15.7 

10:27 
-0.9 

16:40 
15.7 

22:52 

as 

IF 

29 

3:10 
16.  S 

e:2H 
-1.7 

15:37 
16.  g 

21:48 
-l.'J 

s 

M  2<> 

4:18 
16.5 

10:40 
—1.5 

16:52 
16.2 

23:03 
0.0 

W 

29 

4:58 
15.5 

U:12 
-0.6 

17:24 
15.5 

23:37 
0.7 

is 

1 

30 

3:53 
17.3 

10:13 
^2.0 

16:22 
17.0 

22:33 
—1.1 

Tu  30 

5:05 
16.0 

11:26 
-1.0 

17:38 
15.8 

23:62 
0.6 

Th 

30 

6:38 
15.0 

11:57 
0.0 

18:08 
16,1 

.    .     . 

ji; 

31 

4:37 
17.2 

I0:5ft 
—2.0 

17:05 
16.  S 

'23:19 
-0.6 

. 

F 

31 

0:28 
0.3 

6:24 
14.3 

12:46 
0.8 

18:58 
14.5 

The  ad 
n  oomparls 
irniQ  Menri 

iv]ik-his8J 

The  tin 

art!  iu  the  i 

,  iiiHtaoce,    ] 

'        m.  new 
t!<|Ufltor;  A 

es  are  placed  In  the  order  of  fH>currence»  wl 
in  of  confwculive  heights  will  indicait'  whe 
Um  VtaiK'T  i^pHiigd,  whkrh  U  upproxlrnrtt 
)  ffpt  btikiw  mmn  f»ea  level.    Tn  fliid  the  de 
nij»  {-}  aJgn  Ih  befrsfc  the  height,  Iu  whiH 

^ireriofiti  (a,  m.),  all  greater  ure  in  the  after 
5:47  iss  3:47  p.  m. 

moon;  ^,  Islquar.;  G-  ftiU  mooa;  ([,  34  q 
P.  mcKJii  in  apfigee  or  perigee. 

th  their  ilmes  on  the  first  line  and  heig 
ther  it  la  h  i  gh  or  low  water.     The  heigh 
^\\'  iht^  diitiun  of  soundings  on  the  Ad 
pth  i>f  will  IT,  add  the  tabular  height  to 
1  case  iiultlract  it. 

>  meridian  79°  22' W.;  O**  is  midnight.  1 
noon  (ji.  m.)  and  when  diminished  by 

uar.;  Ej  moon  on  the  equator;  N,  S,  mo 

ht8C 
t8    i 

mini 
the 

2^  i£ 
12  fi 

onf 

n  the  second  line  of  each  day:  ' 
n  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

noon;  all  hours  less  than  12  ' 
ive  the  times  after  noon;  for 

arthest  north  or  south  of  the 

m 
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JANUARY.                            1 

FEBRUARY.                            1 

MARCH. 

8 

Day  of — 

Time  and  Height  of  High  and 
Low  Water. 

;« 

Day of— 

Time  and  Height  of  High  aurl 
LowWater. 

S 

Day of- 

Time  ami  Heigh ttii*  High  and 
LttwAVater, 

W.  Mo. 

W. 

Mo. 

1 

W.  Mo. 

F 

1 

5:22 
5.6 

12:15     18:28 
0.5        4.0 

28:60 
1.8 

M 

0:34 
2.5 

6:35 
5.8 

18:50 
-0.6 

30:82 
X9 

N 

M 

1 

5:26 

12:50 
—0.1 

19:41 
4.0 

S 

2 

6:07 
5.9 

13:10     19:82 
-0.2         4.1 

.    .    . 

N 

Tu 

2 

1:21 
2.4 

7:18 
6.0 

14:30 
—0.9 

21:11 
4. 'J 

Tu 

2 

0:42 
2.5 

6:24 
5.4 

13:3'^ 
—0,5 

20:18 
4,4 

s 

3 

0:39 
2.0 

6:49     13:57 
C.2     -0.7 

20:27 
4.1 

W 

3 

2:02 
2.4 

7:66 
6.1 

16:06 
—1.0 

21:^f> 

AV 

3 

1:27 
2.3 

7:08 
fi.f3 

I4:0K 
-0.6 

20:47 
4.6 

M 

4 

1:22 
2.1 

7:28     14:41 
6.4     —1.0 

21:15 
3.8 

Th 

4 

2:38 
2.8 

8:30 
6.1 

15:35 
—0.9 

iri:H 
A.'l 

Th 

4 

2;0S 
2.1 

7:47 
6.7 

14:38 
-0.6 

21:12 
4.7 

N 

Tu 

5 

2:01 
2.3 

8:06      16.-21 
6.4     —1.1 

22K)0 
3.9 

o 

F 

5 

3:09 
2.8 

9K)4 
6.0 

16:01 
-0.7 

4.1 

F 

S 

2:34 
1,9 

8:22 
5.7 

15:04 
-0.5 

21:33 

4.« 

o 

W* 

6 

2:35 
2.4 

8:86      15:56 
6.4     -1.1 

22:39 

3.8 

S 

6 

8:87 
2.8 

9:35 
6.7 

16:27 
-0.4 

4.5J 

0 

8 

(5 

3:00 
1,8 

8:56 
5.6 

15:27 
—0.2 

21:52 
4.8 

Th 

7 

3:09 
2.5 

9:11      16:30 
6.2     -0.9 

23:19 
8.8 

A 

s 

7 

4K)6 
2.2 

10:04 
5.4 

16:48 
0.0 

Li 

A 

S 

7 

3t25 
1.6 

9:23 
5.4 

15:45 
0,1 

2:^:05 
4.8 

F 

8 

3:41 
2.6 

9:44      17:02 
5.9     —0.6 

28:58 
3.8 

M 

8 

4:40 
2.1 

10:30 
5.0 

17:07 
0.4 

23;3.H 
4.4 

K 

M 

8 

1.4 

&.1 

1€:&1 
0.5 

4.9 

S 

9 

4:20 
2.7 

10:16      17:31 
5.6     -0.2 

.    .    . 

£ 

Tu 

9 

6:15 
2.1 

11:00 
4.6 

17:29 
0.7 

Tu 

9 

4:18 
L3 

10:18 
4.8 

16:28 
0.0 

22:42 
4.9 

s 

10 

0:15 
3.8 

5K)1      10:46 
2,8         5.0 

18:00 
0.3 

W 

10 

0:05 
4.5 

5:55 
2.2 

11:40 
4.2 

l7:.Vi 

W 

10 

4:48 
1.2 

10:51 
4,5 

16:53 
1.1 

2;i:06 
4.9 

A 

M 

11 

0:52 
8.9 

5:49      11:20 
2.8         4.6 

18:26 
0.7 

Th 

11 

0:31 
4.5 

6:46 
2.1 

12:29 
3.6 

1^:25 

Til 

11 

li::3 
1.2 

11:20 
4.1 

17:14 
1.5 

23:32 
4.8 

Tu 

12 

1:26 
4.1 

6:51      12:00 
2.8        4.1 

18:58 
1.0 

F 

12 

1:18 
4.6 

8K)7 
2.1 

13:40 
2.8 

19:05 
LI 

F 

12 

6:10 
1.3 

12:07 
3.6 

17:40 
1.9 

:  :  : 

E,\V   13 

1 

2:11 
4.8 

8:18      13:06 
2.7         3.6 

19:42 
1.4 

C 

S 

13 

2:18 
4.6 

9:58 
1.7 

16:38 
2.8 

aO:l6 
2.6 

S 

13 

0:10 
4,S 

1.4 

13:27 
3.0 

18:10 
2.5 

(CiTh 

14 

2:58 
4.5 

9:81      14:60 
2.5         8.2 

20:87 
1.8 

s 

14 

8:80 
4.8 

11:28 
LO 

18:80 
8.1 

22:11 

2.« 

C 

S 

14 

1:08 
4-7 

9:07 
1.2 

17:28 
2.9 

19:00 
2.8 

F 

15 

3:46 
4.6 

10:65      16:46 
1.9         3.1 

21:42 
2.0 

M 

15 

4:45 
5.2 

12:26 
0.2 

19:20 
3.ei 

23:4(1 

'1.1 

M 

15 

2t40 
4.7 

10:ft0 

a.7 

18:35 
S.3 

22:0-^ 
3.1 

1 

16 

4:37 
4.9 

11:W      18:15 
1.2         8.2 

22:52 
2.2 

S 

Tu 

16 

6:49 
6.6 

13:18 
-0.6 

19:60 

8.y 

■     ■    ■ 

s 

Tu 

n 

4:1^ 
5.0 

1U58 
0.1 

3^8 

23:40 
2.8 

1     Is 

17 

5:25 
5.3 

12:60      19:19 
0.4         3.3 

23:61 
2.4 

W 

17 

0:40 
2.5 

6:41 
6.1 

18:65 
—1.0 

LHJ;32 
4.2 

W 

17 

5:32 
5.4 

—0.4 

19:32 
4.4 

■    ^    ' 

M 

18 

6:11 

5.8 

13:81      20:09 
—0.3         3.6 

Th 

18 

1:29 
2.1 

7:30 
6.6 

14:83 
—1.3 

4.f> 

Th 

18 

0:40 
2.y 

6:30 
5.9 

13:30 

— o.» 

20:00 
4,8 

Tu 

19 

0:44 
2.4 

6:65      14:18 
6.8     -0.9 

20:60 
8.8 

F 

19 

2:13 
1.7 

8:16 
6.8- 

16:rj 
—1.4 

21;K7 
4.9 

F 

IM 

1:24 
1.6 

7:21 
6.2 

14:07 

20,^ 
5,2 

s 

W 

20 

1:80 
2.2 

7:89      14:54 
6.6     — L4 

21:29 
3.9 

f 

S 

20 

2:56 
1.8 

9:00 
6.8 

15:49 
-1.2 

22i)9 
5.0 

S 

m 

2:05 
1.0 

8:10 
0.5 

14:42 

-o.fi 

21:00 
5.5 

• 

Th 

21 

2:14 
2.2 

8:24      15:82 
6.8     —1.6 

22K» 
4.2 

s 

21 

8:8& 
1.0 

9:45 
6.6 

16:23 
-0.9 

22:41 
5.2 

p 

• 

Ii 

2\ 

2:45 
0.6 

8:55 
6.4 

15:16 
-0.6 

■11:30 
5.7 

F 

22 

2:58 
2.0 

9:06      16:11 
6.9     —1.6 

22:45 
4.3 

E 

M 

22 

4:25 
0.8 

10:82 
6.2 

17:00 
-0.8 

23:15 
3.3 

K 

>f 

22 

3:29 
0.2 

9:39 
6.2 

15:53 
—0.2 

22:05 
5.8 

p 

S  '23 

3:44 
1.9 

9:51      16:52 
6.7     — L3 

23.-25 
4.4 

Tu 

23 

5:18 
0.8 

11:22 
5.4 

17:85 
0.4 

5,3 

Tu 

-n 

4jL4 

0.0 

10:25 
5,8 

16:33 
0.4 

22:40 
6.7 

S|24 

4:34 
1.7 

10:39      17:33 
6.3     -0.8 

W 

24 

6:02 
0.8 

12:12 
4.8 

18:2S 
LI 

W 

24 

4:53 
0.0 

11:10 
5.1 

17:08 
1,0 

23:14 
5.15 

M  1  25 

1 

0:02 
4.5 

6:80      11:30 
1.7         5.7 

18:14 
—0.1 

Th 

25 

0:87 
5.1 

7:10 
1.0 

18.-28 
4.0 

19:15 
L« 

Th 

2Ti 

5:47 
0.2 

\2m 

4.3 

17:45 
1.7 

23:55 
5.4 

K 

Tu 

26 

0:46 
4.7 

6:34      12:80 
1.7         4.9 

18:58 
0.6 

D 

F 

26 

1:88 
5.0 

8:40 
1.1 

16:23 
8.4 

20rl« 
2.4 

F 

2B 

6:50 
0.4 

1S:26 
3.G 

18:30 
2.6 

W 

27 

1:84 
4.9 

7:44      13:46 
1.7         4.2 

19:69 
1.8 

S 

27 

2:46 
4.9 

10:27 
0.8 

17:83 
8.4 

2.8 

S 

27 

&.1 

8:17 
0.6 

15:43 
3,3 

19:40 
2.9 

}) 

Th 

28 

2:31 

4.8 

9:10      1526 
1.5        8.8 

21:09 
1.8 

S 

28 

4:10 
4.9 

11:61 
0.8 

18:53 
8.7 

23;S8 
2.& 

^ 

9 

28 

1:55 
A.% 

9:67 
0.5 

17:42 
3.7 

22:02 
3.1 

F 

29 

8:89 
5.0 

10:49      17:14 
1.0         3.5 

22:23 
2.3 

M 

29 

3:33 
4.6 

11:20 
0,3 

18:40 
4,1 

23:43 
2,9 

S 

30 

4:45 
6.8 

12K)6      18:48 
0.4         3.7 

23:84 
2.6 

Tu 

30 

5:02 
4.6 

12:18 
0.1 

19:17 
4.5 

\    \    \\ 

s 

31 

5:44 
6.6 

18:06      19:44 
-0.2        8.8 

.    .    . 

W 

31 

0:40 
2.5 

6i>5 
4,S 

12:58 
—0.1 

19:44 
4.7 

a 
fr 
w 

UI 

(« 
e<j 

Th 
com 
om 
hich 

31688 

Th 
.  m. 

•. 
luaU 

etid 
paris 
Ifeai] 

i8  2. 

am 
etin 
Kail 

)r;  A 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  Is  the  datum  o 
9  feet  below  mean  sea  level.    To  find  the  dc 
InuB  (— )  sign  is  before  the  height,  in  which 
le  used  is  Pacific  Standard  120th  meridian  \ 
greater  are  In  the  afternoon  (p.  m. )  and  wh< 
r  moon;  3)  1st  quar.;  O.  full  moon;  ([,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  wattr.    The  iu'ighLn,  ii 
f  soundings  on  the  Cotust  iin*l  G&xietk-  8ur 
;pth  of  water,  add  the  tabular  lu-fjrht  to  the 
case  subtract  it. 

v.;  O*"  Is  midnight.  12^  is  nwm;  all  hour*  1 
jn  diminished  by  12  give  the  times  aft^r  nooi 
quar.;  E,  moon  on  the  equator;  N^  S,  mooi 

n  the  second  line  of  eaeh  clay: 
1  feot  anc]  tenths,  (ire  rwkonecl 
ve>'  Cliarta  U\t  thin  region,  and 
Boundings  given  on  the  clmrt, 

?m  than  12  are  In  tho  forenoon 
i;  for  injutaiice,  15r47  Is  3:47  p.  m. 
I  farthest  north  or  south  of  the 

1.1 
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APRIU 

tofHiR 
ftter. 

h  and 

MAY. 

1 

JUNE.                                  '1 

^ 

Dayof-J 

Time  and  Helrh 
LowW 

mjot- 

Time  and  HeUht  of  High  and 
Low  Water.     ^ 

i 

Dayof-] 

Time  aud  HelKht  of  High  and 
L&w  Water, 

w. 

Mo. 

w. 
S 

Mo. 

1 

W. 

Mo. 

Th 

1 

1:20 
2.1 

6:64 
5.0 

13:32 
-0.1 

20:08 
4.tt 

1:27 

7:13 
4.5 

13:1»      19;30 
0.8         5.3 

T« 

1 

1:51 
0.4 

8fl3 
10 

13:15 
L7 

1 
19:26  1 

6.8 

F 

2 

1:61 
L7 

7:85 
5.2 

14:0'i 
O.O 

20:'29 
5.1 

K 

S 

2 

1:51 
LO 

7:11 
4.6 

13:43      19:52 
1, 0         5. 4 

W 

2 

2:25 
0.0 

8:45 
3.9 

13.42 
L9 

19:55 

6,0 

A 

S 

S 

2:lg 
L4 

8:12 
5.2 

Ufl4 
0.3 

20:41 
5.2 

M 

3 

2:13 
0.7 

8:18 
4.6 

14  KM       20:12 
L2         5.5 

O 

Th 

3 

2:58 
-0.4 

9:28 
3.7 

14:12 
2.0 

30^ 
6,2 

s 

4 

3542 
l.l 

8:40 
6.1 

14:33 

21.135 
5.3 

Tu 

4 

2:40 
0.4 

8:52 
4.6 

14:35       20:32 
1.4         5.6 

F 

4 

3:38 

-o.« 

10:14 
8.6 

14:46 
2,3 

21:00 
6.3  1 

E 
0 

M 

5 

S:07 
O.fl 

9^08 
6.0 

15:12 
0.8 

21:20 
5.2 

C 

W 

5 

3:10 
0.1 

9:26 
4.2 

14:47      30:65 
1.5         5,8 

8 

S 

5 

4:IS 
-0.3 

11:03 

3.5 

I5r23 
2.3 

21:S7 

6.2 

Tq 

6 

3:34 
0,7 

4,9 

15:32 
LO 

21  rSe 
5.2 

Th 

6 

3:43 
-0.1 

10:01 
3.9 

15:11       21^20 
L9         5.8 

s 

6 

5:03 
-0,8 

11:67 
3.4 

16KJ7 
2.6 

■  22:2P 
6.0 

W 

7 

3:63 
O.fi 

10:02 
4.5 

15:M 
1,3 

21:56 
5.3 

F 

7 

4:20 
-0.1 

10:44 
3,6 

15:37       21:49 
2.2         6.3 

M 

7 

6:53 
—0.6 

13:00 
3.6 

l7rfJ6 

2.8 

23:12 

Th 

8 

4:26 
0.6 

10;3a 
4.1 

16:10 
l.fl 

22:19 
5,3 

a 

8 

5:03 

-o.i 

11:38 
3.4 

16:06      22:25 
2,  4         6. 7 

Tu 

8 

6:47 
-0.4 

IIKIQ 
3.7 

18:25 
2.9 

1 

F 

9 

5:06 

o.e 

U:1H 

a.  7 

16:32 
2.0 

5.3 

SI 

§ 

9 

5:65 
0.O 

12:52 
3.2 

16:46      23:12 
2.8         5.5 

W 

9 

0-n 

5.2 

7:46 
—0.1 

16:00 
4.1 

20:04 

2.8 

8 

10 

5:57 

o.e 

12:17 

a.  2 

16:57 
2.4 

23:^ 
5.2 

M 

10 

7^ 
0.1 

14:43 
3.4 

17:56    .    .    . 
3.2    ..    , 

C 

Th 

10 

1:39 
4.7 

S4T 
0.3 

15:48 
4.6 

21:38 
2,4 

» 

11 

7:05 
0.8 

14:04 
2.9 

17:30 
-i.8 

-    ■    ■ 

Tu 

11 

0:16 
6,1 

8:13 
0.2 

16:15      20:13 
3.6         3.2 

F 

11 

3:1S 
4.5 

9:45 
0,7 

163S 
5.0 

22:56 
1.6 

^    M 

12 

0:27 
4.0 

8:40 
0.7 

17:20 
3.  a 

22:00 
3.2 

C 

W 

12 

1:50 
4.8 

9:y0 
0.2 

16:57       22,il7 
4.2         2.8 

E 

P 

8 

12 

4:40 
4.3 

10:47 
0,9 

17:20 
5.3 

23:47 

0,9 

^:  Tu 

18 

2.^ 
4.7 

10^13 
0.4 

17:  &8 
3.8 

22:23 
3.2 

Th 

13 

3:37 
4.6 

10:35 
0.3 

17:28      ^:18 
4.7         2.1 

n 

i;i 

5:54 
4.6 

1L4S 
LI 

ISHIO 
6.7 

■     -     ' 

1  w 
1 

14 

3:67 
4.8 

11:20 

o.o 

18:35 
4.2 

23:38 
2,6 

F 

14 

6:02 
4.8 

11:28 
0.4 

18:00    .    .    . 
5.2    ,     .    . 

M 

14 

0:43 
0,2 

6;57 
4.4 

12,^ 
L4 

18-38 

6.1 

Th 

15 

5:1« 
5.1 

12rl2 
^0.2 

18:50 
4.8 

.     .     . 

S 

15 

0:12 
1.2 

6:07 
4.9 

12:17       18:36 
0.6          5.5 

Tu 

16 

1:33 
-0.4 

7:55 
4.4 

13:10 
1.6 

10:16 
6.4  1 

F 

16 

0:^ 

6:20 
5.5 

12:58 
-0.3 

19:17 
5.3 

E 
P 

* 

16 

0:53 
0.5 

7:0a 
5.2 

13fl2       19:10 
0.6         5.9 

W 

16 

2:20 
-0.9 

8:48 
4.3 

13:48 
L9 

19:ri3 
6..^ 

S 

IT 

1:23 
1.0 

7:14 
5.8 

13:32 
-0.2 

19:45 

5.7 

M 

^' 

1:38 
-0,2 

7:64 
5.2 

13:3S       19:44 
0.9         6.2 

• 

Th 

17 

3:05 
—LI 

9:40 
4.1 

14:27 
2.1 

20',3a 
6.6  ' 

p 

E 

§ 

18 

1:56 
0.3 

8:03 

14:14 
0-0 

20r23 
5.9 

Til 

18 

2:'^ 
-0,7 

8;44 
5.0 

14:14      30:18 
1.2         6.6 

N 

F 

18 

S:51 
-L2 

10:30 
3.6 

16;fla 
3,4 

21:10 

6.5 

• 

M 

19 

2:36 
—0.1 

a:48 
5.9 

14:50 
0.3 

20:.^ 
6.1 

• 

W 

19 

3i37 
—1.0 

9:33 
4,7 

14:60      30:53 
1.  6         6.  6 

S 

19 

4:32 
—LI 

11.-20 
3.7 

15:44 
2.6 

21:50 
6.1 

Tn 

20 

S:12 
-0.5 

9:30 
5.6 

15:23 
0.7 

21:25 
6.2 

Th 

20 

3:52 
—LI 

10:26 
4.2 

15rJ3      al:30 
2.0         6.4 

S 

20 

5:16 
-0.8 

12:13 
3,7 

16:28 
2.8 

22:30 

5..S 

W 

21 

3:57 

-a.7 

10:20 
5.0 

15  ^'J5 
1.2 

21^59 
6.2 

F 

21 

4:40 
-0.9 

ir:22 
4.0 

16:01       22:m 
2,  4          6.  2 

M 

21 

5:57 
—0.6 

13.-07 
3.8 

2.9 

23:12' 
5.2 

Th 

22 

4:43 
-0.6 

11:12 
44 

16:30 
L8 

22:55 
6.0 

K 

S 

22 

5:28 
-0.7 

12:27 
3.5 

16:43      22:48 
2,7         5.8 

Tu 

22 

6:4t 
—0.1 

14:02 
3.9 

18,15* 
3.1 

23:5?i 
4,» 

F 

23 

5:S7 
—0,4 

12:18 
3.8 

17:07 
2.4 

23:15 
5.6 

s 

23 

5:22 
-0.4 

13:46 
3.fl 

17:37      28:86 
3.1         5.2 

W 

23 

7:21 
0.4 

14:45 
4.2 

19.54 
3,2 

■     ■      '[ 

N 

& 

« 

6:37 
0.0 

13:48 
3.5 

17:63 
2.8 

■    ■     ■ 

M 

24 

7:20 
0.0 

15:08 
3.8 

19:04    .    .     . 
3.4    ..    . 

Th 

24 

0'J» 
4.1 

8:03 
0.9 

16,-25 
4.3 

21:2!i 
2.9 

8 

25 

0:03 
5.2 

7t60 
0.2 

15:47 
3,5 

19:20 
3,3 

Tu 

25 

0J3 
4.6 

8:22 
0.3 

16:18       21:10 
4.1          3.4 

A 

F 

25 

2.De 

3,6 

8:45 
L2 

16:05 
4.6 

22:4*i 
2.* 

M 

26 

1:1> 
4.7 

9:12 
0.4 

17:16 
4.0 

22:00 
3.3 

:» 

W 

26 

1.57 
4.1 

9:22 
0.6 

17:01       '22:47 
4.5         2.9 

E 

S 

26 

3^ 
3.3 

9:41 
L4 

16:43 
4.9 

23:57 
1.& 

D 

To 

27 

2:52 
4.4 

10:28 
0.4 

13:02 
4.3 

23:30 
2.9 

Th 

27 

3:33 
3.8 

10t17 
0.9 

17:'27      23:42 
4.7         2.4 

m 

27 

5K)0 
3.2 

10:32 
1.6 

17:17 
5.0 

;  :  :j^ 

W 

28 

4:27 
4.2 

1156 
0.4 

18:33 
4.7 

■     ►     * 

A 

F 

28 

4:&0 
3.8 

10:59 
LI 

17:52    .    .    . 
4.9    ..    . 

M 

28 

0:16 
L4 

6:08 
3.5 

11:16 
L9 

17:47 
5,3 

Th 

29 

0:22 
2.4 

5:38 
4,  a 

12:10 
0,5 

18:65 
5.0 

E 

S 

29 

0:22 
1.8 

6:60 
3.7 

11:42      18:18 
1,2         5-2 

Tu 

29 

OiM 
0.8 

1:07 
3.4 

11:68 
2,0 

18:20 
6,6 

A 

F 

30 

o.&e 

1,0 

^6:30 
4.5 

12:43 
0.7 

19:11 
5.1 

30 
31 

0:54 
L3 

1:20 
0.9 

6:38 
3.8 

7:21 
4.0 

12:20      18:40 
1.4         5.3 

12:48      19:02 
L5         5.5 

W 

30 

1:83 
0i2 

7:58 
S.5 

12:37 
2.3 

18:53 
6.0 

The  tk 
&  crjmpflrip 
from  MeAi 
whirhifi2 

The  til 
(am.),  all 

equator;  A 

lesare  placed  In  theortlcr  rif  occurrence^  wl 
on  i>f  toi  1  HiTUt  i  ve  help  ht«  w  Li  1  i  nd  ica  t  e  w  he 
1  Ijower  Low  Watur,  whipb  la  tlie  datum  i 
a  feet  belijv^  nn?an  sea  ie vol.    To  flnii  the  dt 
InuH  ( ^ )  sign  is  before  the  height,  in  whicl 
ne  usefl  Is  Pacific  Standards  120th  meridlftn 
grcaterare  in  the  afternoon  (p.  m.)  Mid  wh( 
V  moon ;  J).  1st  qnar. ;  Q,  In  11  moon  ;  Ct  3*1 
,  P.  moon  in  apogee  or  perl^ree. 

th  their  times  on  the  fine  line  and  heifhts  c 
sther  11  lA  hS^h  orh>w  water   Thf  b*^i(fhl>*.  ir 
if  SJ)UQdin^'s  on  the  Coawt  iind  Oeodetie  Snr 
pth  iff  wiiter,  (i<ld  tbv  lubular  hei(fht  to  the 
\  easesubtniet  it. 

W.;  Oh  Is  midnifjfht,  12"  is  noon:  all  lionre  le 
^n  dlmf nished  by  12  give  the  timea  after  noon 
quaf. ;  £,  moon  on  the  equat4>r;  N,  S,  moon 

n  the  oectmd  line  of  each  day:  I 
1  feet  and  tenths,  ar^  r*?c^koDe*l  ' 
vey  Charts  for  ihin  region,  and 
Boundinga  given  on  the  chun.  , 

m  thin  12  are  in  the  forenoon 
;  for  iUBtiitvce.  15:47  in 3:47  p.  m.  ( 
L  farthest  north  w  wiith  of  tbe  ) 

J 

SAN  DIEGO  (U  Playa),  CALIFORNIA,  1809. 


151 


I 


152 


SAN  DIEtiO,  (La  Playa),  CAUFORNIA,  1909. 


OCTOBKR. 

NOVEMBER. ' 

DECEMBER,                            1 

1 

Dmyol- 

Time  and  HeiRhtof  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo- 

W. 

Mo. 

w.  |mo. 

F 

1 

0.5 

10H)8      16:28 
5.8     -0.2 

22:48 
5.1 

M 

1 

4:41 

2.2 

10:61 
5.9 

18:14 
-0.4 

.    .    . 

w 

1 

1K» 
3.6 

6:12 
2.9 

11:16 
5.5 

18:16 

8 

2 

1,1 

10:44      17:22 
5. 7     —0. 1 

23:45 
4.3 

N 

Tu 

2 

1:20 
3.6 

5:30 
2.8 

11:40 
6.4 

19:24 
0.0 

Th 

2 

2:28 
8.8 

6:80 
3.2 

12:14 
4.8 

19:55 

0.1 

S 

3 

1.7 

11:27      18:24 
6.6         0.2 

.    .    . 

W 

3 

3:13 
3.7 

6:61 
3.8 

12:48 
4.9 

20:46 
0.1 

F 

3 

8:48 
4.1 

8:26 
8.4 

1333 
4.3 

20:58 

O.b 

11 

4 

1:05 
3.7 

6:04     12:17 
2.4         5.2 

19:47 
0.4 

<L 

Th 

4 

4:48 
3.9 

9:22 
3.3 

14:23 
4.5 

22K)1 
0.2 

<L 

S 

4 

4:36 
4.6 

10:20 
2.9 

15:10 
3.9 

21:.*>5 
i.O 

Tu 

6 

8:13 
3.6 

7:17      13:26 
2.9         6.0 

21:22 
0.3 

F 

5 

5:35 
4.4 

11  KM 

2.8 

16K)4 
4.3 

23:03 
0.3 

s 

5 

5:10 
4.7 

11:26 
2.3 

1637 
3.7 

22:44 
1.2 

W 

6 

5:0* 
3.B 

9:26      15:00 
3.2         4.7 

22:48 
0.1 

s 

6 

6:10 

4.8 

12:06 
2.3 

17:20 
4.4 

23:51 
0.4 

E 

M 

6 

5:39 
6.0 

12:14 
L7 

17:46 
3.6 

23:.% 
1.3 

Th 

7 

6:08 
4.1 

11:18     16:35 
2.9         4.7 

23:48 
—0.1 

s 

7 

6:86 
6.1 

12:43 
L7 

18:18 
4.6 

A 

Tu 

7 

6:10 
6.2 

12:51 
1.2 

18:88 
3.7 

F 

8 

6:4S 
4.6 

12:18     17:44 
i.4         4.7 

•    •     • 

M 

8 

0:27 
0.7 

6:66 
6.3 

13:14 
L2 

19:01 
4.6 

W 

8 

0:10 
L6 

6:84 
6.4 

13:19 
0.8 

19:19 
3.(i 

S 

9 

0:34 
-0,2 

7:18      13:01 
4.9         1.9 

18:37 
6.1 

A 

E 

Tu 

9 

l.-Ol 
0.8 

7:19 
6.6 

13:41 
0.8 

19:38 
4.6 

Th 

9 

0:40 
L7 

6:56 
6.6 

13:49 
0.4 

20«» 
3.7 

n 

10 

l:tO 
^Hl.l 

7:44      18:36 
5.1         1.5 

19:20 
6.2 

W 

10 

139 
LO 

7:87 
6.6 

14K)6 
0.6 

20:11 
4.5 

F 

10 

1.-06 
L8 

7:16 
6.8 

1421 
0.0 

20:40 
3.6 

M 

U 

0.0 

8K)4      14:07 
5.3         LI 

20:00 
5.2 

Th 

11 

1:49 
L3 

7:67 
6.7 

14:33 
0.3 

20:47 
4.3 

8 

11 

1:30 
2.0 

7:44 
6.0 

14:52 
—0.4 

21r20 
3,6 

Tu 

12 

2:10 
0.-I 

8:21      14:32 
5.4         0.8 

20:30 
6.0 

• 

F 

12 

2:07 
1.6 

8:18 
6.8 

15:00 
0.1 

21:18 
4.1 

• 

S 

12 

1:66 
2.2 

8:13 
6.2 

1526 
-0.6 

22:00 
3.6 

E 
A 

w 

13 

0.7 

h:49      14:59 
5.8         0.7 

21:00 
4.9 

S 

13 

2:26 
L7 

8:88 
6.9 

15:31 
-0.1 

21:51 
3.8 

M 

13 

2:24 
2.2 

8:44 
6.8 

16.-02 
-0.8 

22:47 
3.4 

•  Th 

1 

14 

2iW 
0.9 

9K)1      16:16 
6.4         0.6 

21:26 
4.6 

s 

14 

2:46 
L9 

9K)0 
6.9 

16K» 
—0.2 

22:28 
3.6 

8 

Tu 

14 

8.-00 
2.3 

9:17 
6.2 

16:42 
—0.8 

2327 
3.3 

:f 

16 

S:tO 
l.l 

9:16      16:44 
5.4         0.5 

21:61 
4.3 

M 

15 

3:06 
2.1 

9:27 
6.9 

16:46 
—0.2 

28:15 
3.0 

W 

15 

3:38 
2.4 

9:66 
6.1 

1726 
—0.6 

s 

16 1 

S;25 
L4 

11:36      16:12 
5.4         0.5 

22:24 
3.9 

8 

Tu 

16 

3:36 
2.4 

lOKW 
6.8 

17:38 
—0.1 

Th 

16 

0.-21 
8.4 

4:28 
2,7 

10:41 
5.7 

18:14 
—0.4 

H 

17 

.1:43 
L8 

y:65      16:50 
5.4        0.6 

23K)1 
3.4 

W 

17 

0:21 
2.9 

4:06 
2.6 

10:40 
6.6 

18.-29 
0.1 

F 

17 

1:18 
8.5 

5:29 
2.8 

11:37 
6.3 

19:06 
0-0 

M 

18 

4K» 
2.2 

I0r22      17:35 
6.3         0.6 

23:69 
8.1 

Th 

18 

2:06 
3.3 

4:68 
2.7 

11:33 
5.2 

19:39 
0.2 

8 

18 

2:14 
3.9 

7:05 
2.8 

12:49 

4.8 

20.-O5 
0.4 

Til 

19 

4:20 
2.5 

10:65      18:39 
5.2        0.7 

F 

19 

3:60 
3.6 

1:06 
3.8 

12:68 
4.7 

20:63 
0.4 

li 

S 

19 

8:11 
4.3 

8:61 
2.6 

1421 
4.3 

21KM 
0.8 

s 

W 

20 

2:10 
2.» 

4:45      11:45 
J.  8         4.9 

20:09 
0.7 

3) 

S 

20 

4:21 
4.0 

9.-29 
8.1 

14:61 
4.6 

22:01 
0.6 

E 

M 

20 

4:01 
4.8 

1021 
L9 

16.-01 
4.0 

22a4 

1.1 

D 

Th 

21 

4:&6 
S.4 

7:00      13:20 
3.1         4.6 

21.40 
0.6 

s 

21 

5:04 
4.6 

10:61 
2.3 

16:27 
4.6 

23K)1 
0.6 

Tu 

21 

4:49 
6.1 

11.-20 
L2 

17.25 
4.2 

23:14 
L3 

F 

22 

5:46 
».7 

9:60      16:21 
S.2         4.6 

22:53 
0.2 

M 

22 

6:36 
6.1 

11:50 
L4 

17:40 
4.7 

23:48 
0.6 

W 

22 

6:85 
6.6 

12:20 
0.4 

18:33 
4.3 

S 

23 

6*t 
4,1 

11:16      16:50 
'2.7         4.8 

23:43 
0.0 

E 

Tu 

23 

6:10 
5.6 

12:81 
0.6 

18:40 
6.0 

.    .    . 

P 

Th 

23 

o.-oi 

L5 

6^7 
6.0 

25^ 

19:35 
4-3 

§ 

24 

^       6.'2fi 

4.a 

1^:07      17:57 
1.9        5.2 

:  ;  : 

W 

24 

0:36 
0.7 

6:46 
6.9 

13:16 
—0.1 

19:30 
6.0 

F 

24 

0:48 
L7 

6:67 
6.4 

14.-01 
-4).  9 

2029 
4.1 

M 

25 

0:2« 
0.0 

^   fi:61      12:51 
6.3        LI 

18:60 
6.5 

P 

Th 

26 

1:12 
0.9 

7:19 
6.3 

U:O0 
-0.7 

20:20 
4.9 

8 

25 

1:80 
1.9 

7fl6 
6.7 

14:48 
— L3 

•21:19 
4.0  1 

E 

Tu 

26 

1:01 
0.O 

7:19     13:31 
5.7        0.3 

19:40 
6.7 

F 

26 

1:60 
1.2 

7:66 
6.6 

14:46 
-LI 

21:18 
4.7 

9 

S 

26 

2:09 
2.0 

8:16 
6.8 

16:90 
—1.6 

22K)6 
3.9 

P 

W 

t7 

1:47 
0.2 

7:56      14.-09 
5.9      —0.2 

20:21 
5.7 

o 

8 

27 

256 
1.6 

8:30 
6.8 

16:30 
— L3 

22:01 
4.2 

M 

27 

2:49 
2,2 

8:54 
6.7 

16:14 
— L4 

22:54  1 
3.8 

O 

Th 

28 

2:20 

0.4 

8-26      14:60 
6.2     -0.7 

21:09 
6.5 

S 

28 

3K)0 
L8 

9:08 
6.7 

16:18 
— L3 

22:67 
3.9 

Tu 

28 

S.-29 
2.4 

9:37 
6.6 

16-.55 
—1.1 

28:40 
3.9 

F 

29 

2:M 
0.7 

8:89     15:84 
6.4     -0.9 

21:68 
6.0 

N 

M 

29 

8:38 
2.2 

9:47 
6.6 

17:08 
-LO 

23:68 
3.7 

W 

29 

4:11 
2.6 

10:16 
6.1 

17-.87 
-0.8 

.     .    . 

S 

30 

3.-29 
L2 

9:32      16:22 
4.4     -0.9 

22:50 
4.4 

Tu 

30 

4:20 
2.6 

10:80 
6.1 

17:68 
-0.7 

Th 

30 

0:80 
8.9 

6K)0 
2.7 

11:00 
6.5 

18:17 
-0.3 

S 

31 

4:04 
1.7 

10:10     17:14 
6.2     --0.7 

23:65 
3.8 

F 

31 

1:21 
8.9 

6.-00 
2.8 

11:46 
4.9 

18:58  1 
0.8  1 

The  Hd 
a  eooaparlB 
from  Maax 
which  is  2 
imlensa  m 

The  tli 
(a.m.),  all 

#,  nefl 
^jualor;  -A 

les  are  plat-t^l  In  the  order  of  occurrence,  wl 
on  4it  eonj^t'utive  heights  will  Indicate  whe 
I  Lower  Low  Water,  which  is  the  datum  o 
9  fct-t  bcLuw  mean  sea  level.    To  find  the  dc 
inus  (- )  BigTi  is  before  the  height,  in  which 
ne  used  iR  Pacific  Standard,  laoth  meridian 
gr«^ter  are  iu  the  afternoon  (p.  m.)  and  whe 
I  moon:  Ji-  Istquar.;  Oi  ^^  moon;  C  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
f  soundings  on  the  Coast  and  Oeodetic  Sur 
!pth  of  water,  add  the  tabular  height  to  the 

case  subtract  It. 

W.;  0>>  is  midnight,  12»»  is  noon;  all  hours  Ic 
tn  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day:  i 
n  feet  and  tenths,  are  reckoned 
vey  Charts  for  this  realon.  and 
soundings  given  on  the  chart, 

sss  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m.  , 
farthest  north  or  south  of  the 

1 
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Day 

JAHUARY* 

FEBRUABY. 

—    —^ 

_^-.-. 

_     . . 

MARCH. 

S^ 

of- 

Time  Hint  Height  of  High  and 
Low  Water. 

1 

Dayol^ 
W.  Mo. 

Time  and  Helffht  of  High  and 
LowWater.                 i 

of— 
Mo. 

1 

Time  and  Hdghtof  Hi^ 
Ltpw  Water, 

;h  and 

21:36 
4.5 

F     1 

th^       7:10 
1.9         &.8 

13:56 
0.7 

20:46 
4.2 

■ 

m;  1 

2:00       8:10 
3.2        5.9 

16:30 
—0.5 

22:45 
4.3 

N'H 

0:52 
8.3 

6:56 
5.5 

14:16 
-0.1 

t 

a    2 

1:22       7:52 
2,4         il.O 

14;.52 
0,0 

21:52 
4,3 

N 

Tu    2 

2:58       8:58 
3.2         6,9 

16:16 
—0.7 

23:32 
4,4 

Tu 

2 

2:01 
3.3 

7:56 

15:06 
-0.3 

22:20 
4.5 

S     3 

2:16       8;3ii 
2.7         6.2 

15:42 
^-0.5 

^:50 
4.3 

W 

3 

3-^        9:44 
3,2         6,0 

I6:M 
-0.8 

.     .    . 

W 

3 

8:0S 
3.3 

8:43 
5.6 

15:48 
—0.3 

23:00 
4.9 

M     4 

1 

3H>5       9rir> 
^/2        iL6 

16:^28 
-*».9 

23:46 
4.4 

Th 

4 

0:14       4:36 
4.6         3.2 

10^5 
5.8 

17:30 
-0.7 

jTh 

4 

3:50 
3,1 

9:36 
5.6 

16:^5 

23:34 
4.9 

N   Tu^    5 
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4.9 

Th 

27 

0:84 
8.2 

5:45 
4.1 

11:50 
0.9 

1952 
5.3 

s 

27 

1:24 
L9 

7:84 
8.6 

1232 
L9 

19^8 
6.4 

W  28 

3.4 

6:12 
4.5 

12;4» 
0.5 

20:18 
6.1 

'a 

F 

28 

1-.80 
2.7 

6:58 
4.0 

12:46 
1.2 

19:54 
5.6 

M 

28 

1:58 
L4 

8:40 
3.8 

18.-07 
2.8 

19:45 

5.6  j 

Th 

29 

2:00 
3.G 

7:21 
4.5 

13:3.5 
0.7 

20:50 
5,3 

E 

S 

29 

2:10 
2.1 

8:00 
4.0 

18:28 
1.5 

20:22 
5.4 

Tu 

29 

2:85 
0.7 

9:36 
8.9 

18:56 
2.6 

20:14  ' 
6.8 

A 

F 

30 

2:42 
2.4 

5:26 
4.6 

14:24 
1.0 

21:17 
6.3 

8 
M 

30 
31 

2:45 
1.6 

9:00 
4.1 

9:48 
4.8 

14K)6 
1.8 

14:45 
2.1 

20:45 
5.5 

21:06 
5.6 

W 

30 

808 
0.1 

10:30 
4.2 

14:45 
2.8 

20:47 
6.9 

a  runiiiariis 
frnn]  Mean 

!  u'hU/b  la  3. 

1  tink^is  A  m 

The  til 

e^utLtor;  A 

Les  are  plmied  in  the  oitler  of  occnirence,  wi 
on  of  coii3*;cutJve  tieight>t  will  JudienU^  whe 
Lower  Low  VVivtcr,  which  is  the  datum  of 
2  feet  below  mean  sea  level.    To  find  the  d€ 
liiiis  {^)  mgn  ii*  bcfori"  the  height  in  Mrhicl 
cn«f  used  iH  Paclflc  SWiidanl.  120th  Meridian 
greater ar^in  the  afternoon  (p,  m.)  andwhc 
r  moon;   J,  Ist  quar.;  Q.  full  moon;    (£,  3d  < 
^  By  mooti  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 

soundings  on  the  Coast  and  Geodetic  Surv 
pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  Ic 
in  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
rey  Charts  for  this  region,  and 
soundings  given  on  Uie  chart, 

!8s  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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JULV. 

AUGUST. 

SEPTEMBER. 

1 

Day  of  ~ 

Time  and  Height  of  High  ftnd 
Low  VV'ater. 

1 

Dftyof-^ 

Time  aod  Ht-i^ht  of  High  and 
Low  Water, 

, 
li 

Darof— 

lime  and  Height  of  High  and 
Low  Water. 

W, 

Mo. 

W, 

Ho. 

W. 

Mo. 

Th 

1 

—0.5 

11:22 
4-3 

16:25 
3.2 

21:80 
6.1 

a 

S 

1 

5:05 
—1.3 

12:20 
4.9 

16:65 
3.0 

22:51 
6,3 

W 

1 

6:03 
-4).  3 

12:42 
6.5 

18:25 
1.4 

.    ,    . 

F 

2 

4A1 

12:10 
4.5 

16:14 
3,2 

22:12 
6,2 

M 

2 

5:48 
-L2 

12:55 
,■1,1 

17:45 
2.7 

23:44 
6,1 

E 

Th 

2 

0:83 
5.7 

6:50 
0.2 

13:18 
6.5 

19:18 
1.1 

s 

S 

3 

-1.2 

12r5?j 
4.6 

17:05 
3.2 

22:,55 
6.2 

p 

Tu 

3 

6:30 
-LO 

13:33 
5.2 

18:40 
2,5 

'    ^     ■ 

F 

3 

l:ffi2 
5.3 

7:35 
0.9 

13:56 
5.5 

20:10 
0.9 

§ 

4 

6:10 
—1.3 

13:38 
4.7 

17:55 
3.3 

23:40 
6,1 

W 

4 

0:38 
5.8 

7:15 
-0.6 

14:10 
6.3 

19:36 
2.2 

S 

4 

2:38 
4.9 

8:13 
1.5 

14:35 
6.5 

21:06 
0.7 

M 

5 

6:51 
-1,2 

14:20 

1,8 

18:50 
3.2 

■     ■    * 

E 

Th 

5 

1:34 
5,4 

7:58 
0.1 

14:50 
5.3 

20:3.5 
L9 

S'   6 

3:57 
4.5 

9:05 
2.2 

15:21 
5.5 

22:16 
0.6 

Tu 

6 

5.S 

7:10 
-0.9 

15:00 
5.0 

1§:.^2 
3-1 

F 

6 

2:40 
4,9 

8:43 
0.8 

15:30 
5.4 

21:40 
L6 

c 

M 

6 

6:30 
4.1 

10:56 
2.9 

16:13 
5.6 

23:28 
0.4 

F 

W 

7 

itao 

6.4 

834 
-0.4 

15:42 
5.2 

20:55 
2,9 

8 

7 

3:60 
4.4 

9:34 
1.5 

16:15 
5.4 

22:40 
1.3 

Tq 

7 

6:58 
4.1 

11:02 
3.2 

17:16 
6.4 

.     .     . 

Th 

8 

2:38 
4.0 

t:12 
0.1 

16:25 
5.2 

22:05 
2,5 

c 

S 

8 

5:22 
4.2 

10:20 
2.1 

17:00 
5.5 

23:55 
0.9 

N 

W 

' 

0:42 
0.2 

8:11 
4.3 

12:13 
3.4 

18:26 
54 

E 

1 

F 

9 

8:56 
4.4 

lft06 
0.8 

17:08 
5.4 

23:18 
2.0 

M 

B 

6:57 
4.0 

11:'20 
2.6 

17:63 
5.7 

.    .    . 

Th 

& 

1:48 

0.0 

9:08 
4.5 

13:37 
3.4 

19:30 

5.4 

8 

10 

5:26 
J.l 

10.66 
1.4 

17.50 
*5.5 

.    .    . 

Tu 

10 

1:07 
0,4 

8:17 
4,0 

12:2) 
3,0 

18:47 
5.8 

F 

10 

2:43 
-0,2 

9:51 
4.7 

14:42 
3,2 

20:30 
5.5 

S 

11 

0:15 
L5 

6:56 
4.1 

11:47 
2.0 

1S:34 
6.7 

W 

11 

2:01 
-0.1 

9:25 
4.2 

13:25 
3.3 

19:43 
5.9 

S 

11 

3:30 
-4).  3 

10:32 
4.8 

15:33 
3.0 

21^21 
6.6 

M   12 

1:15 

8:15 
10 

12:40 
2,4 

19:18 
5.9 

N 

Th 

12 

3:07 
—0.4 

10:20 
4.4 

14;30 
3.3 

20:87 
6.0 

9 

12 

4:08 
-0.2 

11:06 
5,1 

16:16 
2.7 

22:12 
5.5 

Tnlia 

2;as 
0.1 

9:aJ 
4.1 

13:37 
2.7 

20rt?4 
6.1 

F 

13 

3:55 
—0.7 

IIM 
4.5 

15:28 
3.2 

21:2S 
6.0 

M 

13 

4:43 

ao 

11:38 
5.2 

16:5.5 
2.3 

22:57 
6.1 

W'14 

1 

3:20 

10:28 
4.3 

14:31 

3.1 

20:50 
6:3 

8 

14 

4:37 
—0.8 

11:46 
4.7 

16:18 
3.1 

22:15 
6.0 

• 

Tu 

14 

5:14 
0.3 

12.i)l 
5.2 

1733 
2,0 

23:40 
6.2 

This 

4:10 
—0.9 

11:24 
4.3 

I5r26 
3.2 

21:3.'j 
6,3 

• 

S 

15 

5:16 
-0.7 

12:23 
4.9 

17:05 
2.9 

23*2 
6,9 

E 

W 

15 

5;51 
0.6 

12:26 
5.1 

18:10 
1.8 

.     .     . 

N 

F 

18 

4:65 
-LI 

12:11 
4.6 

16:20 
3,3 

2221 
6.8 

M 

16 

6:60 
-0.5 

12:58 
4.9 

17:48 
2.8 

23:47 
6.5 

A 

Th 

le 

0::£0 
4,9 

6:22 
LI 

12:43 
5.1 

18:47 
1,6 

'• 

S 

17 

—1.2 

12:56 
4.6 

17:10 
3,3 

23:QS 
6,1 

Tu 

17 

6r23 
-0.2 

13:27 
5.0 

18:32 
2.6 

F 

17 

1:00 
4.6 

6:50 
1,6 

13H)6 
4.9 

19-25 
1.4 

§ 

18 

6:17 
—1.0 

1S:40 
4.7 

18.W 
3.3 

23:54 
5.8 

W 

18 

0:32 
5.2 

0.3 

13:52 
5.0 

19:15 
2.4 

8 

18 

1:46 
4.4 

7:18 
1.9 

13:25 
4.9 

19:56 
1.2 

M 

19 

6:56 
-0.8 

4,9 

lS:,'iO 
3.2 

:  :  : 

A 

R 

Th 

19 

1:17 
4.3 

7:31 
0.8 

14:20 
5.0 

20i)0 
2.8 

i 

19 

2:40 
4.1 

7:60 
2.3 

13:48 
4.9 

20:46 
1.1 

Tu 

20 

0:42 
6.4 

-0.4 

14JS5 

4.9 

10:42 
3.2 

F 

20 

2:02 
4.4 

8KK 
1.2 

14:44 

4.9 

20:18 
2.1 

M 

20 

3:47 
X3 

J?:23 
2,7 

14:19 
4.9 

21:40 
1.0 

W 

21 

l^ 
5.0 

8:05 
0.2 

15 -J6 
5.0 

20:37 
3.0 

8 

21 

2:47 
4.0 

8:30 
L7 

15:06 
4.8 

21:32 
L9 

Tu 

21 

5:13 
3.7 

9:10 
3.2 

14:67 
4.9 

22:38 
0.8 

A 

Th 

22 

2.-20 
4.5 

a:42 
0.7 

16:00 
6.0 

21:84 
2.8 

§ 

22 

8:43 
3.7 

9:00 
2.2 

15:33 
4.9 

22:22 
L6 

3) 

W 

22 

6;4l 
a.  3 

10:12 
3.3 

15:57 
1.9 

^:42 
0.5 

E 

F 

23 

8:18 
4.0 

»:20 
LI 

16:32 
5.0 

22:34 
2.6 

y 

M 

23 

5:18 
3.5 

9:45 
2.5 

16HJ7 
4.9 

23:25 
1.8 

S 

Th 

23 

7:43 
4.2 

11:30 
3,4 

17:18 
6.0 

.    .    . 

S 

24 

4:30 
3,7 

0:B5 
L6 

17:00 
5.0 

23:25 
1.2 

Tu 

24 

6:56 
3.5 

10:38 
2.9 

16:,'t3 
6.0 

■     ■    ■ 

F 

24 

0:45 
0.3 

8:28 
4.4 

12:47 
3.4 

18:40 
5.1 

» 

§ 

25 

5:45 
£.6 

1D;30 
2,1 

17:52 
5.1 

.    .     . 

W 

25 

0:26 
0.8 

8:08 
3.7 

11:43 
8.2 

17:52 
5.2 

s 

25 

1:43 
0.0 

9,-01 
4.7 

13:64 
3,0 

19:52 
5.4 

M 

36 

0:17 
1.7 

7:10 
S.5 

11:16 
2.5 

18K)5 
6.2 

E 

Th 

26 

1:25 
0.3 

9:02 
4.1 

12:53 
3.3 

1S;57 
5.5 

l»    26 

2:30 
—0,2 

9:38 
5.0 

14:61 
2.5 

20:68 
5,6 

Ta 

27 

1:12 
1.1 

6:22 
3.6 

12:15 
2.8 

18:45 
6.4 

F 

27 

2:18 
-0.2 

9:47 
4.4 

14:00 
3.2 

20:00 

5.7 

M 

27 

8:23 
-0,2 

10:10 
5.3 

15:42 
1.8 

21:49 
5.7 

W 

2S 

2H)5 
0.5 

9:^ 
3.8 

13:12 
3.1 

19:30 
5.7 

8 

28 

3:08 

-o.ti 

10:26 
4.7 

15:00 
3.0 

21:00 
6.0 

Tu 

28 

4:0^ 
-0.1 

10:45 
5.6 

16:30 
L2 

22:44 
5.8 

Tb 

29 

2:52 
-0.1 

10:15 
Li 

14:10 
3.2 

20:18 
5,9 

H 

29 

3:55 
-0.3 

11:00 
4.9 

15:63 
2.6 

ai;5li 
6.1 

9 

W 

29 

4-^7 
0.2 

11,18 
6.7 

17:20 
0.7 

23:40 
5.7 

S 

F 

30 

3:40 
-0.7 

11  H» 
4.3 

15:08 
3.2 

21:10 
6.1 

O 

M 

30 

4:88 
-0.9 

11:34 
5,2 

16:43 
2.2 

22:43 
6.1 

E 

Th 

30 

5:40 
0.6 

11:53 
5.7 

18:07 
0.4 

;  :  : 

n 

31 

4:22 
-1.1 

11:42 
4.7 

16:00 
8.2 

22:00 
6.2 

F 

Tu 

31 

5:2'J 
^<J.7 

12:07 
5.4 

17:33 
1.3 

23:40 
6.0 

- 

The  tid 
ft  compariii 

whitth  IsS, 

les  are  placed  in  the  order  of  oct^iirrence,  wi 
oti  of  oi^iirtwutlve  heigh Uh  will  Indiiate  whol 

1  Lower  Low  Waterp  which  i»  tht?  ilntum  oi 

2  feel  below  mean  sea  level.    To  find  the  dt 
inu»  {^}  sign  is  before  the  height,  in  wbleh 

th  their  tlmeH  on  the  flnit  Line  and  heights  c 
her  ii  Is  high  or  low  water.    The  heljf ht*i.  It 

soiindlngrf  on  the  <:oa«t  tiiid  Ueixiotic  Hnn^ 
jptlMif  water,  add  the  tabular  height  to  the 

case  subtract  it. 

n  the  flecond  line  of  each  day; 

fet't  and  tenths,  art;  re<;konMi 

ey  Charts  for  this  region,  and 

*JOundlngB  given  on  iTie  chart. 

The  til 
(a.  in,  h  all 

Qo  tiiied  is  Pftclflc  Standard,  120th  Meridian, 
pester  are  in  {be  Afternoim  (p.  jn,)atid  wbe 

W.:  0"  h  midnight.  1^  is  noon:  all  hours  U 
Q  diminished  by  12  give  the  times  after  noon 

m  tlian  12  are  in  the  forenoon 
;  lor  instance,  15:47  is  8:47  p.  m. 

9,  iie\v 
equator:  A 

moon;  ^ 
,  P,  moon 

,  iHtqiiar.:  O,  full  nuKin;  ([,  3d  q 
in  apogee  or  perigee. 

uar,:  E,  moon  on  the  equator;  K,  S,  moon 

fart  heat  north  or  south  of  th* 

9^'  .'^* 
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OCTOBER. 

HOVHHBER. 

D£CE\[BER.                             1 

s 

myof- 

Time  and  Helffbt  nt  High  «iid 
Low  Wilier. 

3E 

Da^ol- 

Time  and  Heljrht  of  Sigh  and 
L*>w  Water. 

1 

Day  of— 

lime  and  Height  of  High  and 
LowWuu^r. 

w. 
F 

Mo. 
1 

w.  aio. 

W. 

Mo. 

&-38 
6.  ft 

6:30 
1.1 

12:30 
5.7 

18;.^ 
0.1 

M 

I 

1:57 
4.6 

722 
2.9 

13:17 

5.8 

aOr28 
-0.7i 

W 

1 

8:60 
4.6 

8:06 
3.6 

13:43 
5.4 

—0.6 

B 

2 

5.2 

7:03 
1.7 

1S:10 
5.7 

19:47 
-0.1 

N 

Tu 

2 

4:08 
4.7 

8:18 
3.3 

,5.5 

21:28 
-0.4 

Th 

2 

4:45 

6.0 

9:17 
3.6 

14:47 

4.9 

21:4? 
—0.1 

fi 

3 

2:47 
4.H 

7:48 
2.3 

13:60 
5-6 

20:47 
—0,1 

W 

3 

5:16 
4.6 

9:29 
3.5 

15:09 
6.1 

^^ 

F 

3 

5:35 
5,0 

10:40 
3,5 

36:08 
4.5 

22.1^ 

0.4 

1 

M 

4 

4.-07 
4.5 

8;3H 
2.9 

14-40 
6.5 

2l:,=i3 
0.0 

^ 

Th 

4 

6:17 
4.8 

10:68 
3.6 

16.'27 
4.7 

23:28 
0,1 

^ 

R 

4 

6:16 
5.3 

12:03 
3,2 

17^ 
4.2 

OS 

'N 

Tu 

6 

fi:30 
4.5 

9:40 
3.2 

15:i7 
6.3 

23:00 
0.0 

F 

5 

7:10 
4.9 

12:30 
3.4 

17:50 
4.4 

■     ■     ■ 

§ 

5 

6:53 
5.3 

13:10 
2.7 

18:41 
8.9 

-    -   .1 

1 

W 

6 

fl:«i 
4.5 

10:6« 
S.5 

16:47 
6.1 

.    .    . 

8 

6 

0:2S 
0.5 

7:49 
6.2 

13:40 
2.9 

19:08 
4.4 

E 

M 

6 

Or20 
L3 

7:30 
5.4 

2.1 

19'.^ 

3  a 

Th 

7 

0:10 
0.1 

7:47 
4.7 

12:80 
3.5 

IBHVi 
6.0 

n 

7 

1:14 
0.8 

8^ 
6.8 

14:29 
2.4 

20:12 
4.4 

A 

Tu 

7 

1*4 
L6 

8:00 
5.4 

14:33 

1,6 

20  :W 

3,9 

F 

8 

108 
0.1 

S:35 
4.8 

13:47 
3.2 

19:13 
4,9 

M 

8 

2^ 
LI 

8:5a 
5,4 

1507 
L9 

21H57 
4.4 

W 

8 

1,42 
2.0 

8:26 
5,5 

16:04 
1.1 

21:4:i 

4.1 

S 

9 

2KK 
0.2 

f:14 

5.1 

14:43 
2.8 

20-20 
6,0 

A 
E 

Tu 

9 

2:43 
1.4 

9:22 
5.4 

15:42 
L4 

21:57 
4.5 

Th 

9 

2:20 
2.3 

8:50 
5,6 

15:39 
0.5 

22:33 
4.t 

§ 

10 

2-18 
0.1 

&r47 
ft.  3 

15:26 
2.4 

21:17 
5.0 

W 

10 

8:17 
L7 

9:46 
6.5 

16:05 
1.1 

22:45 
4.6 

F 

10 

3«0 
*        2.6 

9:16 
5.7 

16:15 
0.  L 

23:24 

M 

11 

0,6 

10.14 
5.3 

16;0t 
l.» 

22:OT 
5.0 

Th 

11 

8:49 
2,0 

in:Oe 
5.5 

16:37 
0,6 

23:30 
4.6 

R 

11 

3:38 
2.8 

9:46 
5.8 

16:52 
-0,3 

:  ;  : 

Tu 

12 

4:07 
0.9 

10:42 
5.4 

16:38 
1,6 

22:50 
49 

• 

F 

12 

4:22 
2.2 

10:28 
5.6 

17:12 
0.2 

# 

S 

12 

0;14 
4.3 

4:18 
3.1 

10:18 
5,9 

17:311 
--0,7 

A 

W 

IZ 

4:40 
1.2 

n.'<M 
5.2 

17:10 
L8 

23:^ 
4,9 

S 

is' 

1         0:16 
4.5 

4:55 
2.6 

10:56 
6.5 

17:48 
0.0 

M 

13 

1:00 
4.4 

6K» 
3.2 

10:50 
5.9 

18:10 
—0.1 

• 

Th 

14 

ft:08 
1.6 

11^23 
5.3 

17:3« 
1.0 

"     ■     ' 

9 

14 

4.4 

6:28 
2.9 

11:20 
5.5 

18:28 
^0.2 

B 

Tu 

14 

1:60 
4.4 

6:46 
3.3 

11-28 
5.9 

IStM 

1 

F 

15 

0:16 
4.8 

B:S8 
1.8 

11:45 
5.2 

18:10 
0.7 

M 

15 

1:57 
4.S 

6:05 
3.2 

11:46 
5.6 

19:09 
^4J.3 

W 

15 

2:3.=i 
4.5 

6:30 
3.4 

12H)6 
5.7 

19-.37 

^0.: 

S 

16 

4.6 

6:07 
2.2 

12:07 
6.2 

1S:48 
0,5 

s 

Tu 

16 

2:52 
4.4 

6:48 
3.4 

12:15 
5.6 

19:^ 
-0.3 

Th 

16 

3:20 
4.7 

7:30 
3.4 

12:55 
5.4 

■J0i2li 
-0.5 

s 

17 

1;S0 
4.3 

fi:38 
2.6 

12i28 
5.2 

19:30 
0.4 

W 

17 

3:48 
4.4 

7:89 
3.6 

12:52 
5.3 

20:42 
-0  2 

F 

17 

4:00 
4.8 

8:36 
3.4 

13:,55 
4.8 

21:16 
-4).  1 

M 

18 

4.2 

7:13 
3.0 

12^61 
5.2 

20: 1& 
O.S 

Th 

18 

4:42 
4.5 

8:45 

13:44 
5.1 

21:a5 
— O.l 

S 

18 

4:40 
4.9 

9:45 
3.2 

15:12 
4.6 

22.-00 
O.J 

Tu 

19 

4.1 

7:56 

13:19 
5.1 

21:07 
0,3 

F 

19 

5:31 
4.7 

10:01 
S.6 

15:00 
4.7 

22:30 
0.2 

I 

8 

19 

6:26 
5.1 

IIKJO 
2.7 

16:48 
4.2 

0..^ 

^ 

W 

20 

4.2 

8:48 
3.5 

14:02 
5.1 

22:12 
0.3 

1> 

S 

20 

6:12 
4.8 

11:20 
S.3 

16:48 
4.5 

'23:"i9 
0.5 

K 

M 

20 

6:00 
5.3 

12.12 
2.0 

18:20 
4.1 

23:.-<( 
1.4 

1> 

Th 

21 

fl:lS 
i,3 

10:05 
3.6 

15:13 
4,ti 

2BM 
0.3 

9 

21 

6:51 
6.0 

12:32 
2.7 

18:25 
4.4 

■     *     ' 

Tu 

21 

6:40 
5.5 

13:06 
1.4 

19:40 
4.2 

.     ,    . 

F 

^3 

4.6 

llt28 

16:54 
4.7 

M 

22 

0:30 
0.9 

739 
5.4 

13:34 
1,9 

19:44 
4.5 

W 

22 

0:40 
1.9 

7:20 
5.S 

HAS 
0.6 

20  J^ 

4  a 

S 

23 

OHXi 

7:40 
4.S 

12:45 

a.  2 

18:33 
4.7 

K 

Tu 

23 

1:23 
L2 

8:02 
6.5 

14:22 
LI 

20:48 
4.7 

f 

Th 

23 

1:85 
2.3 

8:02 
6.1 

15fl2 
-0.2 

22*0 
4.3 

s 

24 

1:€S 
0l4 

8:16 
5.1 

13:46 
i6 

19:47 
4.9 

W 

24 

2:12 
1.5 

8:40 
6.8 

16:10 
0.4 

21:53 
4.9 

F 

24 

2:35 
2.6 

8:45 
6.4 

15:54 
^-0.8 

4.4 

1 

M 

25 

2:02 
0.5 

8:50 
6.3 

14:40 
1.8 

20:60 
ftl 

P 

Th 

25 

3:00 
L8 

9^16 
6.2 

16:00 
-4).  3 

22:6,^ 
4.9 

S 

25 

3:15 
2,9 

9:^ 
6.5 

16:42 

—1.2 

^:57 
4.5' 

i: 

Tu 

26 

2:68 
0.7 

fl:a'> 
5.6 

15:30 
l.O 

21:48 
5.3 

F 

26 

3:47 
2.2 

9:5-5 
6.3 

16:50 
-0.9 

23:55 

4.8 

9 

S 

26 

4:08 

a.2 

10:14 
6.5 

17J0 
—1.4 

1 

V 

W 

27 

1.0 

9:58 
5.S 

16:12 
0.4 

22:46 
5.4 

/~i 

^ 

27 

4:33 
2,5 

10:36 
6.5 

17:38 
— L2 

•     *     ■ 

M 

27 

0:50 
4.6 

5HJ0 

a.  3 

IIHJO 
6.5 

1^:16 
-1.4 

- 

Th 

28 

4:22 
1.2 

10:33 
tt.O 

17:00 

-0.2 

23:44 
5.4 

B 

28 

0:63 
4,7 

5:20 
2.9 

11:18 
6,4 

18:28 
-1,3 

Tu 

28 

1:40 
4.7 

6:54 
3.4 

11:48 
6.2 

19:00 
—1.2 

F 

29 

6:01 
1.6 

11:11 
6.1 

ie:4J? 
-0.4 

N 

M 

29 

J:62 
4.6 

6^ 
S.2 

12:04 
6.2 

19:18 
-1.2 

W 

29 

2:80 
4.8 

6:4fl 
3.4 

i2:rr 

19:4-^ 
—0.5) 

S 

30 

0:45 
5.2 

5:48 
2.1 

11:.W 
6.1 

1^:40 
— O.JS 

Tu 

30 

2:.52 
4,6 

7:02 
S.4 

12:60 

5.9 

30:08 
-LO 

Th 

30 

3:18 
4.9 

7:48 
3.4 

18J0 

5.3 

39:2: 
*4»i4 

B 

SI 

1:49 
4.9 

6.33 
2.6 

12:3^2 
6.1 

19:33 
-0.8 

F 

31 

4:00 
5.1 

3:52 
3.2 

14:30 
4.8 

21:08 
0.2 

I 

in 

iir 

(a 

1 

Thetid 

im  Mcai 

iles^  IL  m 
TlK!  tin 

uatoi;  A 
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le  iiiied  Is  Pacific  StAotlard,  1 20th  meridian  1 
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;  for  instance,  1 5:47 19  3 :47  p.m. 
f  arthwt  north  or  noath  of  the 

ASTORIA  (Columbia  River),  OREGON,  1809. 
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unless  a  m 
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inus  (-)  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  belghto  c 
ther  i  t  is  high  c»  r  1  o  w  wat«  r.    Thii  h  ei*f  n  ts,  i  i 
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1^ 
2.0 

7:20 
6.6 

12:40 
3.2 

11^:20 
7.9 

s 

Th 

26 

2:43 
0.9 

9:25 
5,7 

14.-20 
4,2 

20:82 
8.0 

» 

26 

4:10     10:45 
0.  3         7.  5 

16:40 
2.8 

22:22 
8,3 

Tu 

27 

2^23 
1,6 

5.4 

13:38 
3,6 

20:12 
8.1 

F 

27 

3:47 
0.8 

10:27 
6.3 

15:42 
4.1 

21:37 
8,3 

M 

27 

6:02      11:25 
0.1         3.1 

17:30 
1,9 

S:20 

W.7 

W 

2g 

8:2.1 
0,9 

9:50 
5.7 

14:46 
4,0 

21:08 

S 

28 

4:43 
-0.2 

11:15 
6.9 

16:50 
3.5 

22:36 
8.7 

Tu 

28 

5:60      12:03 
0,1         8,7 

18:13 
1-0 

Th 

29 

4:20 
0.2 

10:60 
6,1 

16:65 
4.1 

22:00 
8,7 

s 

29 

6:33 
—0.6 

12:00 
7,6 

17:44 
2.8 

23:30 
9.1 

9 

W  29 

0:10       6:32 
8.9         0.2 

12:40 
9,2 

19:00 
0.2 

B 

F 

30 

5:12 
-0.4 

11:12 
6.6 

17KI0 
4,0 

22:S2 
9,0 

O 

M 

30 

6:18 
—0.8 

12:38 
8.2 

18:35 
2.2 

■    ^    ' 

^,Th,SO 

\           1 

1:00       7:12 
9. 1         0.  4 

13:20 
9.5 

19:46 
-0.3 

g 

31 

-LO 

12:30 
7.2 

17:Bfi 
S.6 

23:42 
9.S 

V 

Til  31 

0:21 
9.3 

7:00 
-0.S 

13:18 
8.6 

19:22 
1.6 

The  tfil 
s  comptiTiHi 
from  Mi'iLi 
Vfhhh  is  Lt 
udU"^  a  ml 

lyi  ftre  placed  In  the  orrlerof  owurrvure,  wl 
>n  of  txinst^'Utivt"  fu"l(flitn  wiU  indleutt'  whet 
[jnwr  LtiAv  W  liter,  which  is  the  da  turn  of 
.  feet  below  mcati  ficii  U^vcK    To  find  the  dc 
ntiy  (—J  Fifm  is  before  the  heljrht.  In  which 

h  their  tiraea  on  the  flr?t  line  and  helshlac 
h  e  r  1 1  i  Ft  1 1  l^U  or  lo  w  wh  ter.    T  h  c  htM  k  h  t.»i.  1 1 
HotmdinjTP  em  the  Cuast  and  Geodetic  Surv 
pth  of  w&iK^r,  ttdil  the  tabular  hcli^ht  to  the  v 
VAite  Hill  J  tract  It. 

n  the  second  line  of  each  day: 
feci  It  lid  tenths;,  arere^^koned 
ey  Charts  (or  thi^  region,  and 
njuudingM  (flveii  on  the  enart. 

The  liD 
(a.  ui.),  all 

ae  used  ia  Padfii'  Ptftiiilflfd,  1'iO(h  merldimi 
greater  art  in  the  afternoon  i  p,  m.)  find  whei 

\\.:0^  In  midnight,  12"  is  noon:  all  houn?  Ic 
d imi n i-^h t^dhy  12 pi v e t he t ime?* after  noon ; 

™  than  12  arf  In  the  forenoon 
[or  instance.  15:47 1.^  3:47  p.m. 

•,  new 
eqo&Lor;  A 

moon:  It 
,  F,  moon 

,  1st  qitftr,:  C-  f"H  mooD;  (£.  3t1  t 
tn  apogee  or  fHjrigee. 

inar,;  K<  moon  on  the  equatof;  K,S,  moon 

farthest  north  or  south  of  the 

t_  #«■ 


>..■  •  ■■ 
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ASTORIA  (Columbia  River),  OREGON,  1909, 


OCTOBER. 

NOVEMBER. 

1 

DECEMBER, 

-nl 

d  'Darof- 

Time  and  Heteht  of  High  and 
Low  Water 

S 

D»roi— 

Time  ^nd  Heiicht  of  High  and 
Low  Water 

1H 

Day of- 

Tiiaentid  Heiirht  of  B%li  uul 

Low  Wat€r. 

S 

W.  Mo, 

W.  Mo. 

W. 

Mo. 

1 

F 

1 

1:B0 

7:&7 
0,9 

14:00 
3.6 

20:32 
-0,5 

MJl 

Sr22 
7.5 

9,130 
2.9 

14:60 
9,4 

21:56  , 
-0,9 

W 

41» 
7.2 

9:37 

as 

15:11 

a  6 

— a4 

8 

2 

2:40 
S.4 

8r40 

14:40 
9.6 

21:22 
-4>.6 

N 

Tu;    2 

1 

4:20 
7.1 

9:62 

a  5 

15:40 

a  6 

22:60 

Th 

2 

4*5 
7.1 

1037 

a  6 

16KJ6 
7.8 

HZ 

S 

3 

8:33 
7.8 

9:2fi 
2,1 

15riKl 
9.3 

23;  15 
—0.5 

w 

3 

5:23 
fi.7 

10:56 

a  7 

16:35 
8.0 

23:48 
0.1 

F 

3 

6:60 
7.  J 

11:45 
3,6 

17:05 
7.1 

.  ,  . 

M 

4 

4:32 
7,1 

10:15 
2,8 

16:12 

ay 

23:15 
-0.2 

C 

Th 

4 

6:35 

a  7 

12,12 

as 

17:40 
7,4 

c 

8 

4 

OW 
LO 

6:42 
7.2 

12:58 

a  4 

lPi:lS 

at 

N 

Tu 

6 

11:33 
3.5 

17:07 
8.8 

:  :  : 

F 

6 

0:50 
0.7 

7:42 

a9 

13:35 

a  7 

ISrOO 

a  9 

« 

6 

0:53 
L5 

7:3.5 

7.4 

14:08 

ao 

19:3D 
6,1 

W 

6 

0:20 

o,a 

7:08 
6,4 

12:30 
3.9 

18;  1 5 
7,8 

8 

6 

1:63 
LI 

8:42 
7,^ 

14:5-5 
a  2 

20:18 
6,7 

E 

M 

6 

1:47 
2.0 

§r22 
7.7 

15:05 
2.4 

3»:43   i 

ai 

Th 

7 

IJO 
0.4 

8t2a 
6.5 

13:57 
3.9 

19;32 
7.5 

S 

7 

2uW 
L4 

9.-28 
7.5 

15:57 
2.4 

31:28 
a  8 

A 

Tu 

7 

2:40 

2.4 

9U7 
7.8 

16:09 
1.8 

2145 

6.2 

F 

' 

2!42 
0.5 

9;30 
6.9 

16:'i0 
3.5 

2&:49 
7,4 

M 

B 

3:48 
1,7 

7.9 

16:40 
L8 

22:34 
7.0 

W 

8 

337 
2.7 

9:45 

ai 

16:45 
1.2 

21,10 
6.4 

8 

9 

o.t; 

10:20 
7.3 

16:23 
2.9 

21:57 
7.5 

A 
E 

Tu 

9 

4:33 
L8 

10:43 

ai 

17:22 
1.2 

23:10 
7.2 

Th 

9 

435 

ao 

10:38 

8.4 

17:25 
0.5 

2a-2s 
aii 

S 

10 

4:40 
0.7 

11:00 

7,7 

17:13 
2,2 

22:50 
7,7 

W 

10 

5:12 
2.1 

11:17 
a  4 

17:B6 
0.7 

23:50 
7.3 

F 

10 

6:06 

a2 

llKB 

a  6 

18:02 
-0.1 

'  :  ^ 

M 

11 

fST20 
0-9 

a.1 

17t.55 
1.6 

23:35 
7.8 

Th 

11 

5:53 
2,4 

11:4.5 

a  6 

18.30 
0.3 

.    .    . 

S 

11 

0:18 

as 

6:46 

3.4 

11J6 

a  6 

Ift:^ 

Tu 

12 

B;67 
1.2 

H.2 

18:'28 
1.2 

■     ■     ► 

• 

F 

12 

0:30 
7.3 

6:26 
2,6 

13:13 

8.8 

19KXI 
-0.1 

• 

ft 

12 

0:66 
7.0 

6:"26 
3.5 

12:10 

9.0 

—0-9 

A^ 

W 

13 

7.S 

6:38 
1.4 

12:30 

8,4 

18:58 
0.9 

6 

13 

1:10 
7.2 

6:63 
2.B 

12:40 

as 

19:32 
-0.4 

M 

13 

1:S7 
7.3 

7;a3 
3.7 

12:47 

ai 

19:4»* 

— L§ 

• 

Th 

U 

7.fl 

6:57 
1.8 

12:53 
«.5- 

19:26 
0.6 

§ 

14 

1:48 

7.2 

7,-20 
a  2 

13:10 

as 

2Qm 

-a5 

8 

Tu 

14 

3:18 
7.3 

7:43 
a  7 

18:26 

9.0 

aoissi 

— LO 

F 

15 

1:2.^ 
7.i> 

7:27 
2.] 

13:18 
8,6 

19:56 
0,5 

M 

15 

2:27 
7,1 

7:5a 

a  4 

18^43 
a  8 

-0.51 

W^ 

'15 

3:00 
7.4 

8:26 
a  7 

14X37 

a8 

^IrOfi 

-4J.9 

S 

u 

2:00 
7.^ 

7:.W 
2.5 

13:46 
8.6 

aO:23 
0.4 

8 

Tu 

16 

a;io 

7.0 

8:30 
a  7 

14:18 
a  6 

213' 
—0.4 

Th 

16 

3:42 
7.4 

9:1^ 
a  6 

14:60 

a  4 

21.50 

—0.6 

s 

17 

.2:3& 
7,1 

8:15 
2.8 

14:10 
8.6 

20:57 
0.8 

W 

17 

3:56 
a  7 

9:12 

a  9 

15:00 

a3 

32*5 
—0.2 

F 

17 

7.4 

10:10 

a  6 

1.5:43 
7.  a 

22:37 

0.0 

M 

18 

3a7 

^:44 
S.2 

H:42 
^.4 

2l:3.^j 
U.3 

Th 

IS 

4:46 
a  8 

10:€8 
4.1 

15:48 
7.8 

32:55 
0.2 

S 

18 

5:16 
7.5 

11:13 

as 

16:45 
7.4 

23-.i& 

Tu 

19 

4:00 

e.6 

fl:20 
3.6 

1&:'20 

as 

22:*20 
0.4 

F|19 

5:42 

as 

U:18 
4.1 

16:6JJ 
7.3 

1E1:60 
0.6 

3J 

n 

19 

6:06 
7.7 

12:30 
2.9 

17:66 

as 

-     .     , 

H   W 

1     1 

20 

4:.'i& 
fl.2 

iO:oa 

4.1 

16:03 

7.8 

23:13 
0.6 

3) 

S 

20 

0:43 
7.0 

12:38 

ai 

18:05 

a» 

.    .    . 

E 

M 

20 

0:11 
1.3 

7m 
ao 

1327 
2,3 

iy:I-=^ 

a.1 

5;Th 

21 

6:00 

e-0 

11:10 
4,3 

17:02 

7.4 

S|21 

0:52 
1.1 

7:40 
7,3 

13:66 

ai 

19:30 
6.7 

Tti'21 

1:18 
1.9 

7:53 
8.1 

14:40 
1.6 

»35 

«i.4 

F 

22 

0:17 
o.s 

7:13 
6.2 

12:40 
4.1 

18:18 
7.1 

M   22 

L4 

8:3.5 
7.8 

15:00 
2.2 

2l*:.'iO 

Wl22 

2:2r> 
2,4 

8:45 
,8.6 

15:46 
0.7 

6,:^ 

S 

23 

1^^ 

1.0 

8:22 

e.7 

14:12 
3.8 

19:47 
7.0 

E 

Tu 

23 

2:*S=i 
L7 

9;22 

as 

16S)2 
1.3 

221M 
7.2 

P 

Th'23 

3.^ 
2.8 

9:40 
9.0 

16:45 
^,1 

:i2:5T 

s 

24 

1.0 

9:18 
7.3 

15:27 
3.0 

21:06 
7.3 

W 

24 

3;^ 
1.9 

10:10 

a8 

16:55 
0,3 

23:00 
7.5 

F 

24 

4:25 

ai 

10:30 
9.4 

17:38 

-o,y 

^:5& 

7.0 

M 

2& 

3:36 
1,0 

10:05 
8.0 

16:20 
2.0 

22:10 
7.7 

P 

Th 

35 

4:63 
2.1 

10:65 
9.4 

17;45 

23:55 
7.7 

S 

25 

6:30 

a  3 

11:16 
9.7 

18:25 
—1,4 

,     ,     . 

E 

Tu 

26 

4:3G 
1,0 

10:60 
8.:( 

17:10 
1.0 

8.1 

F 

26 

5:40 
2.3 

11:38 
9.8- 

18:^ 
—1.3 

.    .    , 

9 

m  26 

0:45 
7,1 

6:15 

a4 

12:00 
9.6 

19:10 
—1.7  . 

F 

W 

27 

6:18 
1.0 

11:30 
9.1 

n:,T8 
0.0 

■     '    ■ 

O 

B 

27 

0:45 
7.7 

6:26 
2.5 

12:20 
10.0 

19:1H 
-1-7 

M 

27 

1:33 
7.2 

7HM 

a  3 

12:45 
9.7 

19:.56 

— Lr 

o 

Th 

2S 

0:00 
8.4 

6:05 
1.2 

12:0S 
9.6 

18:43 
-0.7 

s 

28 

1:35 
7,7 

7:10 
2.8 

131)0 
10.0 

2fl:a5 

-1.7 

Tu28 

2:17 
7,4 

7:50 

as 

13:38 
9.5 

aDi35 
— L4 

F 

2<} 

0:50 
8.4 

6:48 
1.5 

12:47 
9.9 

19:30 
—1.2 

N 

M 

29 

3:23 
7.6 

7:55 

ai 

13:43 
9.7 

20:60 
-L5 

W,29 

3KI0 
7.4 

S:a5 

a  3 

14:10 

ao 

21:15 

S 

30 

1:40 
8.  a 

7:30 
2.0 

13:'2.5 
9.9 

20;17 
—1.4 

Tu 

30 

8:12 
7.4 

8:45 

as 

14:27 

a  2 

21:35 
—LI 

Th  30 

3:40 
7.4 

9^ 

a3 

14:56 

a  4 

21rS| 
—0.1* 

S 

31 

2:30 
7.9 

8:13 
2.4 

Ut07 
9.7 

21:05 
-1.3 

FJSl 

4:20 

7.5 

10:15 
3.2 

15:40 
7.7 

32:S)  1 
0.5 

Thetid 
from  BImt 

uiiJet<«  rt  in 

e«  arc  placed  In  the  order  of  occuirencet  wi 
cm  of  conHccuUVf  hdulits  will  Indicate  wbe 
I  Liiwer  Low  Water,  whlr-h  IB  the  dii turn  ol 
6  feet  below  menn  #en  leveL    To  flrid  the  df 
itiUH  1—)  sign  Ja  before  the  heisht,  in  wbkt 

th  ihtir  tlmeH  on  the  flrwt  Hue  Htii]  heifht§  € 
ther  it  Is  hlM:h  or  low  water.    The  hef^ls,  li 
M>uniiin^^H  Mil  tliKiJiasi  and  (rtsjikafc  tsnrv 
;plh  ill  v\  nit  r,  in!*!  the  tabular  height  to  the 
1  case  subtrjiL- til. 

1  feet  and  tenthi*.  aiv  r^kooed 
ey  C'harti*  ff>r  this  n^lon.  mnd 
w>undlu(p*  glTpn  on  the  chart.  > 

i 

Thftim 
all  jrreultjr 

ensed  Lil'iirinc  Standard,  vmh  meridlati.  W. 
are  in  the  aftt^moon  (p-  m.)  and  when  dimi 

:  Oh  i^mSdnlBbt,  lit  iBnwnT  all  liounfl  lesslhft 
nLihed  by  12  (five  the  ttme*  after  noon;  for  i 

n  1 2  are  in  th  e  forenoon  t  a.  m . ) ,  . 
□stance,  15:47  is  3:47  p.  tn. 

eqtmlor;  A 

moon;  J),  lf(t  quar.^  Q-  'u^l  moon;  C-  ^« 
,  P,  mficJii  In  iLpii^ee  or  perigee. 

inan;  E.  mooti  on  theequator;  N,  S,  moon 

farthest  north  or  south  of  th*? 

1 

PORT  TUWNSEND  ( Puget  Soond ) ,  WASHINGTON,  1909. 
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^ 

JAl^DABY.                            1 

FEBRUARY.                          1 

MARCH. 

DiyM- 

Time  »ftd  Height  of  HJgti  ftTjd 
Low  Water. 

^ 

Day of— 

Time  and  HeJFtit  of  High  itcid 
L.1W  Water. 

1 

DflJQf-l 

Time  and  Ueifhtof  Righ  and 
Low  Water. 

W. 

Mo. 

W 

Mo- 

W 

Mo.! 

F 

1 

0:54       4:60     11.-07      lS:a7 
8.4        7.0      m.9        2.8 

M 

1 

8:24       £:46      11:4&      19'M 
10.4         0.5       10.5*         1.2 

n 

M 

1 

2K>1       5^     10:28 
mi         9.2        9.8 

18:S1 
2.2 

8 

2 

2:22       hm     ll:fiO      B:2Sl 
9.3        7.0       10.8         1.8 

H 

Tu 

2 

4t04        7:14      12:32      20:28 
10.9         0.6         9.9         1.1  1 

Tu! 

2 

2:&0       7:40     11:40 
10.6        9.2        9.4 

19:20 
2.1 

^^^^1 

§ 

3 

3:2^       €:A7      12:27      20:05 
10.0        8.8      10.7         1.0 

W 

3 

4:45       8:00      13:28      21:02 
Jl.l         9.6         9.8          1.3 

W 

3 

3:33       9:18     12:66 
11.0        8.6        9.2 

20.-02 
2l8 

^^^H 

M 

4 

4:li*        lJt7      12JK>       20:45 
10.8         0.4        10.1          0,7 

Th 

4 

6:16       0:a5      H,1i3      21:40 
1L2         9.2         9.6          1.6 

Th 

4 

4:04       9:42     14:03 
U.l         8.4        9.2 

20:41 

2.7 

^^^^1 

H 

iTa 

5 

5:06       8:40'     13:32      21^23 
11.1         fl.6       lO.K         0.6 

O 

f! 

d 

6:48      10^13      16:10      22:11 
11.3         8.8         9.3          2.0 

F 

5 

4:32      10:01      15:00 
U.O        8,3        9.0 

21:14 
3.0 

^^^^1 

Q 

W 

6 

5:45       e:25     14:15      nm 
1L3        0.7       10.0         0.8 

s 

6 

eai      11.17      16:11       22:^5 
11. 3         8.2         9.U         2.6 

0 

S 

6 

4:62      10:16      15:60 
10.^>        7.8        9.0 

21:53 
3.5 

^^^^B 

Th 

7 

6,-22      I0:it0      1J:35      £2:35 
ILSJ        0,6        0.7         1.1 

A 

s 

7 

6:29      ll'M      17:02      23:21 
11.0         7.7         8.8         8.0 

A 

8 

7 

5:10      10:39      16:S4 
10.6        6.7        8.8 

22:26 
4.0 

1       M 

F 

8 

6:57      11:20      14:45      23:10 
11.6        9.3        9.4         1.5 

M 

8 

6:50      12:34      17:50      23J»6 
10.9        7.1         8.5         3.9 

B 

M 

6 

h:-27      11:18      17:18 
10.4         6.0        9.0 

22;68 
4.6 

i   ,   J 

8 

0 

7:25      12:;5U      m^      2Z.4& 
11.6        a.  7        8.8         2.1 

R 

Tu 

9 

7:09     13:17      18:52    .    .       ' 
10,7        C.:t        8.8    ..    . 

T^ 

9 

5:41      11:41      18iM 
10,0        6,8        0,1 

6,4 

klBHl 

8 

10 

7:50      UM     17:22    ,    .    . 
1L4       8.0       aa   .    .    . 

W 

10 

0:29       -±i     13:52      19:60' 
4.9       10.5         5,6          8,2 

W 

10 
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M 

11 
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Th 

11 

1:05       7:51      14:37      21.120 
6.8       Ida        4.9         8,1 

Th 

11 

0:08       6a0      12:50 
5.9        9.9        4.4 

19:52 
9.1 

^^^^1 

Tu 

12 

IM       8:40      16:45      miO 
JLS       11.2         fi.7         7.4 

F 

12 

1:50       8:17     l5rJ7      23^ 
6.6       10.1         4.2         8.0 

f' 

12 

0:44        6:40      13:33 
6.8        9.7        3.7 

20:57 
0,2 

^^^^1 

m 

W 

IS 

1:42       &:l^     m,m      21:13 
5.0       10.8        5.0         7.4 

C 

S 

13 

2:32       8:35      16r20    .     .    . 
7.5       10,0         3.5    ..     . 

8 

13 

1:29        6:47      14:23 
7.4         9.8        3.2 

22:21 
9.0 

^^^^1 

C 

Th 

14 

2:22       9:25      lfi:4A      23:42 
€.0       10.6         6,0         7,6 

8 

14 

1:02       3:18       8:48      17:12 
S.5         8.3       10.0         2.8 

c 

S 

14 

2-jm       6:55     15:20 
8,4        9.7        2.8 

.    .     . 

^^^^1 

F 

1§ 

3:10       9;§0     17:^    .    .    . 
6.8       laS         8.9    .    .    . 

M 

15 

2:17       4.-28       9M      mm^ 
9.5         9.1       10.2         2.1 

M 

15 

0;((3       3fJ4       7:05 
9.6        9.0        9,7 

16:20 
2.6 

^^^^1 

8 

16 

1:32       4:17      10,l20      18:07 
8.2         7.tt       10,3         S.O 

B 

Tu 

16 

3:00       5:48       9:50      18:65 
10.5         9.4       10.3         1.4 

B 

Tb 

16 

1:21       bm      7:61 
10.2         9.2        9.6 

17:21 
2,3 

^^^^1 

g 

17 

2:42       5:24      10:35      18:48 
9.0         e,i       10,8         2.1 

W 

17 

3:37        6:51      11:18      15:42 
11.0         9.4       10,0         1.0 

W 

17 

2:06       6:10       9:81 
10.6        9,1         9.2 

18:21 
2.1 

^^^^1 

M 

18 

8:30       6:25     10:52      19:28 
10,0         0.2       10.4          1.2 

Th 

18 

4:i07        8:25      12:49       20:31 
11.4         9.0       10.0         0.8 

Th 

IB 

2:119       7:30     12:04 
10.8        8.5        0.8 

10:16 
2.1 

^^^H 

To 

19 

4' 10       7:35      11:28      20:1D 
10.7         9.5       10-6         0.5 

F 

19 

4:35       9:16      14:14      21:19 
11.6         8.5         9.8          0.» 

F 

19 

3:10     sm    um 

10.9        7.4        9.3 

20:10 
2.2 

^^^H 

8 

W 

20 

4:45       8:18      12:18      JOi^ 
11.4         0.6       10.5         0.0 

• 

S 

20 

6:03      10:IH      15:27      22:04 
11.5         7.7         9,9          1.3 

B 

20 

3^       9:01      14:52 
11.0        6.5        9.7 

2ljD4 
2.6 

^^^H 

m' 

Th 

21 

5:18       9:25     18:25      21:37 
1L8         9.6       10.3      —0.2 

n 

21 

5:30      10:51      16:33      22:52 
11,4         aO       10. 0          2.1 

m 

S 

21 

4:07       9:42      16:60 
11.0        5.6      mi 

21:51 
d.3 

^^^H 

F 

22 

5i50      10:22      14:40      22:23 
11,8         0,2       10.0         0.0 

H 

M 

22 

6:00      11:41      17:39      23:40 
11.1         6.0         9.8          8.  L 

K 

M 

22 

4M      10:26      16:49 
11.0         4.5       10.3 

22:96 
4.2 

^^^H 

f  j 

8 

23 

5rJ0      11:17      16:00      23:07 
IZO         8.7         9,9         0.5 

Tu 

2:1 

6:B0      12:32      18:4.^    .    .    . 
11.3         5.0         9.6    ..     . 

iTu 

1 

23 

6.1)2      U:]0      ni-'jO 

10.8      8.7     ms 

?3?0 
4.9 

^^^H 

S 

24 

6:1^      12-on      17:12      28:54 
12.0        7.8         9.5         1.6 

W 

24 

0:25        7:00      13:19      nM 
4.2       11.0         4,2          9.5 

W 

24 

6:32       11:52      18:62 
10.7         S.1       10.4 

.     .     . 

^^^H 

M 

2& 

7:25     13:14      18:90    .     .    . 
11.8        7.8         8.9    ..    . 

Th 

25 

1:13       7;3&      14:18      21:20 
5,5       10.8         3.6          9.2 

Th 

25 

Qm       6:10      12:40 
6.0       10.6         2.7 
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10.2 

^^^H 

1 

Tu 

26 

0:44        7:58      14:16      19:48 
2.7       11.7         6.1         8.5 

J 

F 

m 

2:02       8:18      16:20      23^)1 
6.7       10.5        8.1          9.2 

F 

26 

0:62       0:42     13:34 
7.0      10.4        *2.5 

21:19 
10.0 

^^^H 

W 

27 

1:3a       Sm     15:07      21:18 
4.8       11.2         5.1         8.4 

8 

27 

3H30       8:66      16:29    .    .     . 
7.0       10.2         2.7    ..    . 

8 

27 

1:47       7:ia     14:82 
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22:48 

mi 

^^^H 

1 

Th 

28 
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§ 

28 
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9.8         8.7       10.0         2.4 

I 

S 

28 
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^^^H 

F 

29 

3:21       0:43      17:13    ..    . 
fi.8       10.0         3.1    ..    , 

M 

29 
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3.0 

^^^H 

S 
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Tu 
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17:43 
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31 
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W 
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PORT  TOWN8END  (Puget  Sound),  WASHINGTON,  1909. 


'■•.V'^ 


APRIL.                                1 

MAY.                                 1 

JUNE.                                1 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Daj^of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Hel^t  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

2:34 
11.0 

9:04 
7.4 

18:27 
9.6 

19:26 
8.8 

s 

1 

1:57 
10.4 

8:36 
5.4 

14:46 
8.6 

19:31 
5.9 

Tu 

1 

1:19 
10.1 

8:21 
2.7 

16:16 
9.8 

301!1 
7.9 

F 

2 

3.-08 
10,8 

9:20 
6.8 

14:29 
8.8 

20:11 
4.3 

K 

8 

2 

2:15 
10.1 

8:48 
4.8 

15:28 
9.2 

20K» 
6.2 

W 

2 

1-.82 
10.1 

8:49 
2.0 

16:56 
10.5 

20:47 

8.6 

A 

S 

3 

356 
10.6 

9.-29 
6.2 

15:21 
9.0 

20:50 
4.7 

M 

3 

2:28 
10.0 

8:54 
4.0 

16:10 
9.7 

20:44 
6.7 

O 

Th 

3 

1:38 
10.1 

9:20 
L2 

17:86 
ILO 

21:30 

9.0 

8 

4 

3:48 
10.8 

9:41 
5.5 

16:03 
9.2 

21:28 
5.2 

Tu 

4 

2:51 
9.8 

9:19 
3.3 

16:50 
10.1 

21:21 
7.1 

F 

4 

1:43 
10.3 

9:54 
0.6 

18:18 
U.8 

22«6 
9.S 

1! 

O 

M 

5 

4K)0 
9.9 

10:00 

4.8 

16:43 
9.6 

21:55 
5.4 

o 

W 

6 

3:06 
9.8 

9:48 
2.5 

17:28 
10.4 

21:66 
7.4 

8 

S 

5 

2:00 
10.4 

10:32 
0.1 

18-.53 
U.6 

23:16 
9.6 

Tq 

6 

4:15 
9.8 

10:28 
4.2 

17:23 
9.8 

22.-28 
6.0 

Th 

6 

3:15 
9.9 

10:18 
1.7 

18:11 
10.6 

22:89 
8.2 

8 

6 

2:30 
10.5 

11:13 
0.1 

19:35 
U.9 

W 

7 

4:38 
9.7 

10:57 
3.5 

18K)6 
10.0 

23:04 
6.7 

F 

7 

8:19 
10.0 

10:54 
L2 

18:56 

n.i 

28:25 

8.8 

M 

7 

0:27 
9.7 

8:09 
10.0 

U-.54 
0.4 

20:15 

n.9 

Th 

8 

4:51 
9.6 

11:29 
2.9 

18:53 
10.2 

28:43 
7.4 

S 

8 

3:22 
10.0 

11:34 
LO 

19:66 
1L3 

Tu 

8 

1:60 
9.4 

3:50 
9.6 

12:42 
LI 

ao^e 

12.0 

F 

9 

6HW 
9.6 

12:04 
2.4 

19:46 
10.3 

8 

8 

9 

0:20 
9.2 

3:43 
10.0 

12:18 
LO 

20:40 

n.4 

W 

9 

18:39 
2.1 

21:40 
U.8 

.    .    . 

S 

10 

0:21 
8.1 

4:49 
9.6 

12:47 
2.2 

20:48 
10.2 

M 

10 

1:20 
9.5 

4:06 
9.7 

13:04 
LS 

21:36 

n.5 

c 

Th 

10 

4:47 
7.6 

7:58 

7.7 

14:37 
3.3 

22:30 

u.si 

S 

M 

11 
12 

]:18 
8.8 

2:18 
9.2 

5:11 
9.7 

5:33 
9.7 

13:37 
2.1 

14:34 
2.2 

22:01 
10.3 

23:16 
10.5 

c 

Tu 
W 

11 
12 

13:68 
L9 

5:45 
8.3 

22:21 

n.5 

.    .    . 

.     .    . 

K 
P 

F 

S 

11 
12 

5:28 
6.7 

5:67 
5.3 

10:00 
7.5 

12K» 
7.9 

15:41 
4.7 

16:44 
5.9 

22:57 
11. 1 

23:29 
10.9  1 

7:10 
8.4 

16:02 
2.6 

23:16 
11.3 

1 

Tu 

13 

3:15 
9.4 

6:30 
9.5 

15:81 
2.5 

Th 

13 

6:83 
7.5 

9:26 
7.8 

16:12 
3.5 

23:58 
U.2 

s 

13 

6:37 
4.0 

13:40 
8,7 

17:46 
6.9 

W 

li 

0:08 
10.8 

6:10 
9.0 

7:50 
9.4 

16:40 
2.8 

F 

14 

6:47 
6.5 

11:41 
7.8 

17:22 
4.5 

•    •    • 

M 

14 

0:02 
10.9 

7:18 
2.6 

14:52 
9.6 

18:47 

7.7  J 

Th 

15 

IHK) 
10.9 

7:15 
7.9 

10:58 
9.3 

17:48 
3.2 

S 

15 

0:83 
10.9 

7:14 
5.3 

13:22 
8.5 

18:28 
6.5 

Tu 

15 

0:48 

n.o 

8K)0 
L5 

15:62 
10.4 

19:42  ! 
S.3 

F 

16 

1:36 
10.9 

7:34 
7.0 

12:50 
9.3 

18:54 
3.1 

E 

P 

s 

16 

1:04 
10.7 

7:38 

4.1 

14:38 
9.4 

19:20 
6.1 

W 

16 

1:18 
10.9 

8:40 
0.8 

16:44 
10,9 

2th28 

9.0 

S 

17 

'J:07 
10.9 

8:06 
5.9 

14:10 
9.4 

19:48 
4.3 

M 

17 

1:35 
10.7 

8:16 
2.8 

15:82 
10.1 

20:08 
6.8 

• 

Th 

17 

1:49 
10.9 

9:21 
0.8 

17-.32 
10.9 

21:18 
9.5 

P 

§ 

18 

2:36 
13.6 

8:41 
4.6 

15:10 
9.9 

20:38 
4.9 

Tu 

18 

2:12 
10.8 

8:55 
1.9 

16:29 
10.7 

20:59 
7.4 

N 

F 

18 

2:18 
10.9 

10:00 
0.1 

18:17 
1L3 

22:17 
9.6 

• 

M 

19 

3:02 
10.6 

9:18 
3.6 

16:07 
10.4 

21:24 
5.8 

• 

W 

19 

2:41 
10.7 

9:34 
1.1 

17:22 
ILl 

21:44 
8.0 

8 

19 

2:48 
10.4 

1038 
0.3 

19*0 

n.8 

22:50 
9.7 

Tu 

20 

3:35 
10.6 

9:53 
2.6 

17:02 
10.8 

22:09 
6.2 

Th 

20 

3:10 
10.7 

10:15 
0.6 

18:15 
U.2 

22:32 
8.7 

S 

20 

3:00 
10.0 

11:18 
0.7 

19:40 

n.3 

•     •    -, 

W 

21 

4:08 
10.7 

10:35 
1.9 

18:00 
11.0 

22:54 
7.0 

F   21 

3:38 
10.6 

10:57 
0.5 

19:06 
11.5 

23:24 
9.1 

M 

21 

0K» 
9.4 

3H)6 
9.5 

11:66 
L3 

*  20.15' 
11.5 

Th 

22 

4:38 
10.7 

11:19 
1.5 

18:57 
11.0 

23:40 
7.5 

N 

S    22 

4:08 
10.3 

11:39 
0.7 

19:59 

n.6 

Tu 

22 

12:30 
2.1 

20:48 

n.5 

.    .    . 

F 

23 

5:08 
10.4 

12K)5 
1.4 

20:00 
U.0 

S 

23 

0:25 
9.3 

4:21 
9.8 

12:21 
1.2 

20:48 
11.5 

W 

23 

4:50 
8.1 

6:22 
8.2 

18:15 
3.0 

2130 
11.4 

N 

B 

24 

0:35 
8.4 

5:86 
10.1 

12:53 
1.6 

21:06 
10.8 

M 

24 

1:30 
9.0 

5:10 
9.1 

13:06 
L9 

21:35 
1L5 

Th 

24 

5:34 
7.3 

8:00 
7.4 

14:02 
4.2 

21:M 
11.:! 

1> 

S 
M 
Tu 

25 

26 
27 

1:44 
8.9 

14:41 
2.7 

t>:44 
B.l 

6KH 
9.5 

23:18 
11.1 

13:46 
2.1 

22:14 
10.9 

D 

Tu 
W 
Th 

25 
26 
27 

13:54 
2.8 

6:35 
7.5 

6:57 
6.6 

22:20 

A 

1? 

25 
26 
27 

5:50 
6.3 

5:55 
5.5 

6:15 

4.7 

9:48 
7.0 

11:50 
7.2 

13:29 
7.9 

14:47 
5.4 

15:37 
6.3 

16:36 

7.1 

22:1S 
10.7 

•22:C 

10.5 

28*2 
10.4  1 

11.4 

})     ^' 

8:03 
7.6 

10:09 
7.2 

14:50 
8.7 

15:52 
4.7 

23:04 
11.2 

23:52 
11.0 

E 

S 

8:00 
8.2 

15:43 
3.4 

W 

28 

0:10 
11.0 

7:48 
7.5 

10:20 

7.7 

16:45 
4.1 

A 

F 

28 

7:21 
5.9 

12:28 
7.3 

16:52 
5.7 

.    .    . 

M 

28 

6:40 
3.7 

14:37 
8.6 

17:37 
7.8 

23:85' 
10.2 

Th 

29 

0:52 
10.9 

8:02 
6.7 

12:19 
7.8 

17:52 
4.7 

£ 

S 

29 

0:12 
10.5 

7:31 
5.1 

13:46 

7.8 

17:44 
6.5 

Tu 

29 

7:10 
2.8 

15:28 
9.3 

18:30 
8.3 

23:47 
10.2  1 

A 

F 

30 

1:26 
10.8 

8:25 
5.9 

13:44 
8.1 

18:48 
5.3 

M 

30 
31 

0:32 
10.3 

0:49 
10.2 

7:40 
4.5 

8.-00 
3.5 

14:41 
8.4 

15:31 
9.3 

18:31 
7.0 

19:19 
7.4 

W 

30 

7:42 
2.0 

16:10 
10.0 

19:20 
9.0 

23:5*1 
10.  S 

Tbetk 
&  comparij 
fpom  2  feel 

oti  the  oha 

Icji  nre  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  indicate  whe 
bv-htw  Mean  Lower  Low  Water,  which  is 
li  which  is  7.4  feet  below  mean  sea  level.    1 
tt,  unless  a  minus  (— )  sign  is  before  the  he 

th  their  timen  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
Ihe  datum  of  soundings  on  the  C«»a8i  and  ( 
ro  find  the  depth  of  water,  add  the  tabular 
ight,  in  which  case  subtract  it. 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Geodetic  Survey  Charts  for  this 
height  to  the  soundings  given 

The  til 

ue  used  is  Pacific  Standard,  120th  Meridian 
g^rtfMerarein  the  afternoon  (p.  m.)  and  whe 

W.;  0»  is  midnight,  12i>  isnoon:  all  hours  h 
n  diminished  by  12  give  the  times  after  noo 

ess  than  12  are  in  the  forenoon 
n;  for  instance  15:47  is 3. 47  p.  m. 

eqyalOf :  A 

vmi>on;  }),l8t  quar.;  Q,  full  moon;  C  8^ 
,  P.  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

1 

PORT  TOWNHKNU  (Puget  SouihI),  WASHINGTON,  190li 

1G3 

■ 

JLTLT, 

AUGUST. 

SMTIHBEIL 

1 

1 

Day  of— 

Tliaeand  Height  of  Hi«rb  ftud 
Low  Water. 

o 

Day  (If— 

Tlmeand  Height  of  Highund 
L*iw  Water, 

1:07       0:14      17^^       21:49 
10.1         0.2       U.S         9.0 

1 

liayof- 

Time  and  HeiKhtof  High  and 
Low  Water. 

W. 

M0. 

S 

Mo. 
1 

W,|Mo. 

Th 

1 

8:19    m-M    aotoo   .    .   . 
LI       10.8        t.S    <    .    . 

W 

1 

4:11     loao     17:31 
10.0        2.5       11.2 

23:08 
5.5 

F 

2 

0^       S*M     17:27      21i)6 
10.  S        0.4       11.4         9.7 

M 

2 

2:^        B:58      17:&5      22;42 
9.9         0.4       11.8          8.3 

E 

Th 

2 

6:15     H:l4     18:00 
0.9        3.5       11.1 

23:57 
4,6 

^^^H 

9 

a 

S 

QM       9:3S      IStCTi      22m 
I0.«         O.a       11.7         9.7 

p 

Tu 

3 

3:37      10:42      lg:23      23:Ki 
,      U.«        0.8       n.«         7.7 

F 

a 

0:10     11:50     15:30 
9.9        4.7       10,0 

■     '    ' 

^^^H 

s 

4 

VM     10:14      18:S3      212:58 
10,5     -0.'J       U.9         9.6 

VV 

4 

4:47      11:27      J8;5&    .    .    , 
9.5         1.7       U.6    .    .    , 

B 

4 

0:43       7:24      12:44 
3.8        9.8        5.5 

19:05 
10.7 

^^^H 

M 

5 

aiS-i     10:58      l»:07      ^-58 
mi         0.0       12,2         9.2 

E 

Th 

6 

0:30       5:57      12:15      19:i£7 
tL7         9.1         2.8        11,5 

8 

5 

1:37       8:41      13:31 
3.3        9.5        5.8 

1^:42 
10.6 

^^^H 

Ta 

e 

3rJ§      11;«      19:42    ,     .    . 
9.6        0.e       12.2    .    .    . 

F 

6 

1:30        7:10      13.03       WM 
5.9         8.7         4.8        ILI 

C 

M 

6 

2:40      10:13      14;25 
2.»        9.4         7,9 

20:20 
10.3 

^^^H 

P 

W 

7 

It04       ^:M      V212&      20|18 
8.B        a  a         L5       12.0 

8 

7 

2.-22        8:31       13!S0       i»:in 
4.9         8.7         5.7        li.O 

Tu 

7 

3:48      12^12      16;40 
2.3        9,5        8.8 

21:05 
9.9 

^^^H 

Th 

8 

2:17       6:40      13:20      20:rvl 
7.6        8,4        2,7       1L7 

<t 

n 

a 

3:2fl      lO^W      14:43      21:11 
4.0         8.5         fi.9        10.g 

N 

W 

8 

4:60     13:26     17:10 
2,3       10.2        9.2 

21:5S 
9.6 

^^^H 

B 

c 

F 

9 

3:28       Sar      Um      11:38 
6.5        7.9        4.4       11.3 

M 

9 

4:32      12m     15:44      2L5« 
a.2         8.9         7.9        10.5 

Tb 

9 

6:01      H;24     19:30 
2.2       10.6        9.0 

23:15 
0.3 

^^^H 

g 

10 

4:18     10^     15:07      22:00 
S.4         7.9        5.8       n.l 

Tn 

10 

5:37      13:47      16:50      1!2M 
2.4         9.6         8.8        10.4 

F 

10 

7!00     16:07     21:15 
2.2       10.0        3,5 

.    .     . 

^^^H 

S 

n 

5:12      ia:0'J      IA:05      22:37 
4.1         8.1         6.9        IhQ 

W 

11 

6:35      H:54      1H:00      23:30 
1.7       10,5         9.4        10,2 

B 

11 

0:35       7:47      15:n 
9.0        2.4       11.1 

8.2 

^^^H 

M 

12 

6:08      13:45      17:12      23: 1« 
2.9        9.1         7.9        30.9 

N 

Th 

12 

7:'J7      15:45      1»:W    .     .    . 
1.3       10.9        9.0    ,.    . 

§ 

12 

1:60       8:28     16:12 
9.0        2,7       ll.O 

21:46 
7.7 

^^^H 

Til 

13 

6:57      14:59      18:15      23:69 
1.8        9.  a        8.9        10.9 

F 

13 

Q-'JH        8:12      16:^      20:16 
lO.O         1.1       n.O         9.5 

!^f 

13 

2.51        9,^      16:33 
9.2        3.2       10.8 

mm 

7.0 

^^^H 

W 

14 

7:W      15:57      19:16    .    .    , 
LO       10.6        9.4    ..    . 

8 

14 

1:21-        S^.'H      16:58      21:St) 
9.S         L2       ItO          9.1 

• 

Tu 

14 

8:42       9^      10^2 
9.2        3.7       10.5 

(3,3 

^^^H 

Th 

15 

9'M      8:Z7      t6:44      'Mi-m 
10.7         0.5       10.8         9,7 

• 

H 

15 

2m        *^r2»      17:27      !ai:l<S 
9.5         1.6       11.1          a6 

E 

W 

15 

4:29      10:14      17:10 
9.3        4,4       10.3 

22:51 
5.6 

^^^H 

N 

F 

16 

l^       %M      11  fit      2}m 
mfi        0.4       10.9         9,7 

M 

16 

5:15      10:03      17:53      22:51 
9.4         2.1       11,2         7.7 

A 

Th 

U 

5:10     10:46      17:25 
9.3        5.0      10.0 

23.i?3| 
4.9 

^^^H 

• 

B 

17 

2:00       9:50      18:04      21:2^ 
lOA        0.5       n.3         9.fi 

Tn 

17 

4:09      10:34      18:13      23:29 
9.2         2.6       10,9          7,2 

F 

17 

5:56      11:15     17:41 
0.4         5.4         9.8 

28:66 
4,4 

^^^H 

S 

18 

2:44      10:24      18r37      2a;00 
9.9        0,8       11.  fi         9.2 

W 

18 

4:5fl      11:10      18:31    .    .     , 
0.0         S.3       10,8    .     ,     . 

E 

18 

6:44     11:48     15:02 
9.4         (Iv2        9.7 

.    .    . 

^^^H 

M 

19 

S:*"!     10:6y     19:07    .    .    . 
0.7         1.4       U.fl    .    ,     . 

A 

E 

Th 

19 

0:0§       5:47      11:45      18;K£ ; 
e.7         8.7         4,2        10.6 

U 

19 

0:30       7M      12:24 
4.0        9.3         7.0 

18:21 
0,7 

^^^H 

To 

20 

0H»       4:32     11:32      19  :U} 
fi,«        9.1         2.0       XI. .5 

F 

20 

0:50       6:40      12:16       ti»:10 
«.l         8.5         6.1        10,3 

M 

20 

1:07       8:3a      13:04 
S.6        9.3         7.3 

18:27 
9.5 

^^^H 

W 

21 

1:07       5i30      12tW      19:55 
7.9        8.5        2.8       11.2 

s 

21 

IM       7:58      12:48       1^:33 
5.4         3.5        5.9        10>2 

Tn 

21 

1:54       0:fiO      13:65 
3.2        0.4         8.5 

9.5 

^^^H 

A 

Th 

22 

2:t2       6:34      12.48      20:22 
7,8        7.9        i,8        11.0 

s 

22 

2:10       »'M     33:30      20rOO 
4.7         8.3         6.0          9,9 

D 

W 

22 

2:48      11:26      14:48 
3.0         9.,i         9.0 

18.4» 
9.6 

^^^H 

S 

F 

23 

»:t2       7:4ff      13:25      20:45 
6,8        7,6        5,0       10.5 

D 

M 

23 

2:69      t0:36      14:10      20:20 
4.3         8.3         7,0          9.8 

s 

Th 

23 

3:47      12:48      l«t:55 
2.8       10,2        9.2 

19:20 
9.3 

^^^H 

S 

24 

3:43       »:08     14:00      21:06 
5.9        7,4        6.1       10.5 

Tu 

24 

3:52      i2:28      15:10      20:34 
5.7         8,8         8.3          9.7 

F 

24 

4:60     13:42     1«:10 
2.7       10.6         8.8 

20:47 
8.9 

^^^H 

3» 

i 

25 

4.-22     tO;5e     14:41      21:32 
5.0         7,7         6.8        10.4 

W 

25 

4:46      13:50     1«:11       20:BS 
3ul         9.6         %1         *.7 

8 

25 

6:61     H:14     19:24 
2,7       10,8         8.2 

28:41 
15.7 

^^^H 

M 

26 

h^      13:01      15:40      22:16 
4.1        8.0        7.7        10.2 

g 

Th 

26 

6;36      14:36      17H)4      21:28 
2.6       10. 1         9.4         9.7 

S 

26 

6im      14:43      20:00 
2.7       10.9        7.3 

Tu 

27 

5|46      14.^      16:47      ^:2S 
1.2        8.9        8.4        10,1 

F 

27 

G:31      1,^:15      18:60      22:51 
2.0       10,7          9.2          9.7 

M 

27 

IfiO       7:47      15:12 
6v9        2.8       10.9 

20^40 
6.4 

W 

2S 

(i:28      15:15      17:10      22:33 
Z5        U.9         tf.8        10.2 

S 

28 

7120      15:4S      20:00    .    .     , 
1.6       ILO         8.8    ..     . 

Tu 

2B 

2^       8^38      16:38 
9.5        3.2       10.9 

21:18 
5,2 

Th 

29 

7:10      LS:6S      18,35      23:07 
5,7       10,5        «,5       10,5 

S 

29 

0:37        ^'M      1H:10      20:48 
9,5         1.4       )1,3         8.2 

9 

W 

29 

3-JO       9:2ft      l^m 
10.0        3.9       10.9 

22:00 
4.1 

^^^H 

s 

F 

30 

7:50      lfi:28      19:50      ""SW 
1.0       11.1         9,6        10.2 

O 

M 

30 

1:58       8:54      10:37      21:35 
9.0         1.4       1L4         7.2 

E 

Th 

30 

4.-2S      10:09      16:31 
10.4        4.4       10.7 

22:42 
3,4  1 

B 

SI 

8:33     17:00     20:53    .    .    . 
ao       U.4        9.4    ..    . 

P 

" 

31 

3:10       B:41      37:03      22:21 
9,9        1.8       1L3         6.5 

The  tW 
a  cum  part  4 
fptftn  ^  It.'i.^t 
region » ikTk 
Ibo  chart,  i 

fti  are  plnct^d  In  the  nnier  of  m-furrenoe.  wi 
Ttaof  toiiwLHULive  iieUhtK  irill  indujkU-  wlitt 
btjlow  McJiii  Lowtrr  Ij>w  Wmu^r,  which  ia  t^ 
uhk'h  i* 7.4  k'f t  W-invf  mean  Pt^a  k'V*.],    Tn 
jTiltiitso  minus  {  —  )  Hig^u  iMbef'»rc  the  heiirht 

h  their  tlmei^  on  the  flrat  line  and  hfrltfhts  c 
her  It  in  hl^h  or  Ihw  w»tf  r.    The  hetf^hL^,  i  1 
ic  datum  of  aoundinj<»  <m  (he  Goiuit  Hnd  O 
(Uid  the  depth  nf  wwtt^r,  add  the  tabular  he 
,  in  which  e4i*e  nnbtmcC  it. 

n  the  Eieeoiid  line  of  eacb  day:  ' 
1  iiH-t  lunl  tentliM^ie  reelii^tied 
'oiJetii:  Surv<?y  Charti  for  tbi« 
Ight  to  thepoimdingn  given  on 

The  Lm 
(tL.m.),all 

le  used  is  Prteiflo  Btatulnrrl.  120th  Meridian  ^ 
Kre-uU^r  are  in  the  arierm»ti  (p.  lu.)  and  whe 

flf .;  Ok-  is  midnight,  12t  is  noon;  all  houra  k 
n  dimlnlahed  by  12  give  the  tUucs after  noon 

H>  than  ]^  me  in  Ibe  fon*no<jn 
;  for  instance,  15:47  Is  3:47  p,  m. 

t,  new 

inmn;  J},  l^t  inmr,:  0,  fiillmofin;  (^^  !*^  ^ 
,  P,muon  in  apo^^e^  or  ptri^uts 

la^T,:  E.  moonoti  the  eqtmtor;  N.S.niooii  J 

arthest  north  or  south  of  the 

■ 

164 


POKT  TOWNSEND  (Puget  Sound),  WASHINGTON,  1909. 


-r] 


r\i 


OCTOBEB- 

:! 

Dayof- 
W.lMa 

m'T 

1 

KOVK 
Tfmean 

MB£R. 

DECEMBER. 

§      *'"  **  ~j  Time  and  Rvmht  i>l  H  igh  w*d 

d  Height  of  Uigh  and 
LowWftWr. 

a  Day 

aw. 

of— 

MO.; 

Time  and  Height  of  High  and 
Low  Water. 

F 

' 

5^      10:52 
10.7         6.2 

17:Cffi 
10.7 

23:25 
2.6 

11.3 

12:0S 
8.6 

17:11 
10.5 

■    ■    ■ 

W 

0K)6 
0.6 

8:31 
11.7 

isao 

9.3 

16:10 
9.4 

8 

2 

S:2S      11:36 
m7         fi.2 

17:38 
10.7 

N,Tu'   2 

0.33 
1.0 

8:47 
U.1 

13:10 
9.0 

17:41 
9.9 

,Th 

^1 

0:58 
1.4 

9:18 
11.6 

.    .    . 

.    .     . 

S 

a 

0;11       7:^2 
2.2       10,7 

12-22 
7.2 

18:11 
10:4 

,W'3 

1:35 
1.5 

9:Kt 
11.2 

14:46 
,     9.0 

17:50 
9  1 

|F    3: 

1:40 
2.8 

lOKlS 
11.4 

18:00 
7.6 

1928 
7.7 

c 

4 
5 

1^       8:4fi 
iLO       10.6 

2^      lOtll 
2.1       10.4 

13^14 

8.1 

14!'i'i 

g.7 

18:45 
10.1 

10^23 
0,8 

C  Th!   4 

2:lft 
2.3 

8:17 
3.1 

10:54 
11.8 

c 

si    4 
S     5 

2:29 
3.4 

358 
4.6 

10:45 
11.3 

1124 
U.l 

18.-S5 
7.0 

19:03 
5.7 

2126 
7.4 

23:36 

7.4 

11.1 

19:26 
7.6 

21:34 
7.8 

W 

6 

SM      11:88 
2.4       10.  rt 

10:00 
9.0 

20^.12  i 
0.1 

M« 

4.19 
3.9 

12:80 
11.0 

19:41 
6.7 

23:40 
7.6 

E 

M     6 

427 
5.8 

11:68 
10.6 

1928 
5.1 

Th 

7 

4:0      ITM 

2.8       10.1* 

18:40 

8.4 

21:40  1 

a  7 

^r 

5:25 
4.7 

13:06 
10.  y 

20:0M 

A 

Tu    7 

1:18 
8.0 

6:18 
6.3 

12.22 
10.4 

19:40 
4.3 

F 

8 

&m     lS:3fl 
8.1       11.0 

a)34 
7.8 

23:^ 
8.4 

M|. 

1:20 
7.7 

6:3.'> 

5,5 

13:39 
10.4 

20:30 
6.1 

W!   8 

225 

8.6 

6K)7 
7.2 

12:38 
10.4 

20*0 
3.4 

8 

0 

«;ia     14:12 
a.  6      11.0 

20:42 
7.1 

,     .    . 

A 

E 

Tu|    9 

1 

2:2fl 
8.6 

7:11 
6.2 

14:00 
10. 1 

20:38 
4.6 

Th 

9! 

8:20 
9.0 

6:56 
7.6 

12:58 
10.0 

20:16 
26 

n 

10 

IrfMi       7:07 
8.1        4.1 

14:41 
10.  H 

21:06 
0.5 

W|iO 

a:l8 
9.2 

6.6 

14:14 
10.0 

20:51 
3.6 

F 

10 1 

4.-09 
9.7 

757 
8.8 

1321 
10.2 

20:41 
2,0 

M 

11 

2:16       7:57 
S.i^         4.6 

1&:0S 
10.6 

21:22 
6.8 

Th  n 

4:01 
9.7 

834 
7.1 

14:31 
9.8 

21:11 
3.0 

S 

'A 

4:52 
10.3 

8:18 
8.9 

13:19 
10.2 

21:09 
1.4 

8:11       S:3H 
9.1         6.1 

15:82 

mo 

21:35 
5.1 

•  '  F|12 

4:45 
10.1 

OrOO 
7.6 

14:51 
9.7 

21:3fl 
2.3 

• 

s 

12 1 

5:81 
10.7 

9:0S 
9.3 

13:19 
10.3 

21:40 
0,7 

M 
A 

W 

13 

a:fi7       *:10 
9.&        6.*i 

15:45 

21:51 
4.4 

|8|13 

5:27 
10.5 

9:35 
8.0 

14:64 
9,8 

2'2:fl7 
1.7 

M 

13 

6:U 
11.2 

9:48 
9.5 

13:36 
10.4 

22:16 
0.4 

• 

Th 

14 

4:40       ^.3i 
9.7         &.ft 

15:59 
0.7 

■22:14 
8.9 

;s_u 

6?0H 
10.8 

10:13 
8.5 

14:50 
9.8 

22:39 
1.2 

S 

Tu 

14 

6:47 
U.5 

10:42 
9.6 

14K)6 
10.5 

22u'i6 
0.2 

F 

16 

IHW     10:11 
9.0        6.5 

16:20 
».7 

22:42 
3.2 

,M   15 

1      1 

6:51 
11. 0 

10:5:i 
9.0 

14:51 

9,9 

23:16 
0.9 

W 

15, 

721 
11.6 

11:41 
9.7 

14:48 
10.0 

235S 
0.5 

8 

16 

6i»     10:44 
10.1        7,0 

10;3O 
0.7 

'28:11 
2.7 

s  To.  la 

7:36 
11.3 

11:51 
&.5 

15:08 
9.9 

23:57 
0.9 

Th  16 

8HX) 
11.7 

12:84 
9.5 

15«6 
9.6 

8 

17 

0:4fi     11:20 

16:as 
9.7 

2a:45 
2.2 

WllT 

J 

8:25 
IL4 

12:20 
9.6 

15:48 
9.8 

F,17 

0:23 
1.0 

8:37 
11.8 

14:19 
8.6 

16:42 
8.9 

H 

18 

7:M     12H» 
m4        8.3 

16:29 
9.7 

.    .    . 

This 

1            1 

0:13 
LI 

9:13 
11.5 

13:40 
9.8 

I6.i^ 
9.5 

S    18' 

1:12 
1.9 

9:16 
11.8 

15:4S 

7.7 

1852 
8,0 

Tu 

19 

0:3»       8:a2 
i,0       10.5 

12.51 
^.8 

16:30 
t.6 

,  F  1 19 

1:38 
1,7 

10:12 
1U5 

})  i  S    19  ! 

2:07 
3.1 

9:61 
11.6 

16:45 
6.8 

21:00 
7.6 

3 

W 

«. 

1:12       9-.37 
L9       W.6 

13:38 
9.3 

17:01 

fl.4 

jlsjao 

2im 
2.8 

10:50 
11,5 

18:11 

7.6 

20:^14 

7.8 

E 

M   20 ! 

8K)2 
4.6 

1026 
11. 1 

17.25 
5.4 

28:06 

7.6 

Ti 

Th 

F 
8 

21 
22 
23 

2, 1       10. 7 

.    .    . 

.     .     . 

;m!22 

K  Tu  23 

1       1 

3:37 
3.6 

4rll 
4.6 

0:41 
7,9 

11:27 
11.3 

12:00 
10.9 

5:43 
5.7 

1832 
6.7 

18:50 
5.4 

12:30 
10.8 

22:48 

7.7 

19:14 
4.0 

Tu  21 

4K)1 
5.9 

IKW 

8.4 

2:26 
9.2 

10:68 
11.0 

5Kn 
7.0 

7.7 

18:06 
4.0 

iL-ao 

11.1 
12:10 
11.1 

,     .    .  1 

18:52 
2.7 

19  J6 
1.5 

8:05      11:48 

2.6       10,8    ...... 

1 
W,22, 

^tOfl      12:31 
2.9       10.9 

19KJ6 
7.9 

LSJ:04 
ft.l 

P 

Th  23 1 

:      1 

§ 

24 

5:1B      13.^ 
S.4       10.9 

19:18 
7.0 

W^24 

2m 

0.0 

6:39 

10.9 

19:."^ 
2.7 

F 

24 

3:82 
10.1 

7.-00 
8.6 

12:47 
11.0 

20-.20i 
0.7! 

M 

25 

8.1         4.0 

13141 
10.9 

19:47 
5.7 

p'Th'ss 

3:12 
0.8 

7:32 
7,0 

13:37 
10.9 

20:33 
1.7 

S 

25 

427 
10.5 

7:51 
9.1 

1323 
U.0 

21:03 
0.1, 

.|Tu 

26' 

1:47       7:18 
8.8         4.7 

H:07 
10.6 

30:22 
4,5 

F   26 

4:11 
10.5 

8:33 
7.6 

14:11 
11.0 

'21:14 
0.8 

9 

Sl26j 

6:16 
.  10.8 

8:46 
9.6 

18:57 
10.9 

21:42 
—0.1 

^  w 

27 

2;&1       8:09 
0.7         5.2 

urn 

10.  tj 

20;54 
3.3 

O    S|27 

5.^ 
11.0 

9:08 
8.4 

14:40 

21:58 
0.2 

M   27  1 

1      ' 

6:00 
11. 1 

9:40 
9.6 

14:38 
10.8 

2224 
0.0' 

O  Th 

28 

8;49       S*M 
lO.S        5.7 

15:05 
10.7 

21:32 

2.  a 

1  S  ,2S 

! 

5.57 
11.1 

9:57 
8.8 

15:11 
ll.O 

22:38 
0.0 

Tu  28] 

6:42 
11.8 

10:44 
9.6 

1526 

ia2 

23:05 
0.3 

j^ 

29 

4:40       9:40 
10.8         fi.f^ 

15:39 
10.7 

22^15 
1,5 

n'm'29 

1       1 

6:48 
11.11 

10:48 
9.2 

15:41 
10.5 

23r^l 
0.1 

w  29; 

7:21 
11.4 

11:50 
9.4 

16.-0S 
9.6 

23:43 
1.0, 

S 

30 

5:44      10:24 
in        7,4 

16:09 
10.6 

^.*1 
I.O 

Tu  30 

7:40 
11. -t 

11:50 
9.4 

1G:11 
10.3 

Th  30 

1      , 

8K)0 
11.6 

12-.68 
8.9 

17:06 
9.2 

.    .    .  ' 

S 

31 

6:41      11:U 
ILl        8.0 

18:43 
10.6 

23^45 
0,8 

1 

; 

F  31 

1      ,• 

0:22 
1.8 

8:31 
U.7 

16:11 
8,0 

18:14  I 
8.2 

1 

on 

ThL^  tid 
'Omparis 

(don,  Aii( 
Ihtt  cba 

etatv  placed  lu  tlu^  nHi^r  of  octuirenre,  wi 
on  of  t'^jiifleciitlvc  hoiKht'i  will  Lndh-aie  whei 
l>el<iw'  Miiiin  Ujwrr  Low  Wntern  which  in  t] 
1  which  Lb  7.4  fett  below  inertti  wn  Jevel.    1 
rt,  unl**!w  a  mlimw  (— )  sign  is  before  the  heij 

th  tht-^lr  timt^  on  the  flrwt  line  and  heff  hts  on  the  second  line  of  e^ch  day: 
her  It  i*  hl^h  or  low  watj?r.    The  heights,  in  feet  and  tenths,  are  reckoned  i 
ie  datum  of  eouniiinKs  oti  the  Ck>a«tand  Geodetic  Survey  Charts  for  this  ' 
ro  And  the  depth  of  waier.  add  the  tabular  height  to  the  soundings  given 
f  h  t  J  n  w  hie  h  pii4<(?  bu  bt  met  i  t.                                                                          | 

The  tin 

ne  uflpd  Ih  Pacifte  fitdiidaM.  I20th  meddmn 
KTe^te rare  III  the  aft*M-nc>orj  <>.  m.jaiii!  whe 

W.;  0*  i»  raidntght,  12^  i»  ncHin;  all  hours  less  than  12  are  In  the  forenoon 
n  dLminLshed  by  12  irlre  the  times  after  noon;  for  Instance,  15:47 is 8:47  p.m. 

ft,  new 
equator;  A 

moon;  "J,  lift  qimr.;  Q.  f"dl  moon;  tl,3d  q 
,  P,  moon  In  upogeG  or  perigee. 

tiaf.:  E.  mooti  m 

Ihti  equator;  N,  S,  moon  farthest  north  or  south  of  the  ' 
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' 

JAKtJA&Y. 

FEBRLTARY. 

MARCH.                              ] 

1 

Day  of— 

Time  and  Hcixht  of  Hig:h  and 
Low  Water. 

d  I>ayof-^ 

Time  and  HeiKHtof  High  and 
Low  Wnler. 

S 

Dayoi- 

Time  and  Height  of  Hij^h  nnd 
Low^^ftler. 

W. 

Mo. 

1  Iw 

Mo. 

w. 

Mo. 

F 

1 

1:51 
3,U 

8:0ft 
9.6 

15:02 
1.2 

21:26 

7.e 

M 

1 

3:42 
4.7 

9:37 
9.5 

16:44 
-0.3 

23:33 
7.9 

N 

M 

1 

2:19 
5.0 

B:<y7 
8.1 

16:29      22:30 
0.8         7.6 

S 

2 

B.5 

9:03 
9.9 

16:02 
0.8 

22:33 
7.9 

N 

Tu 

2 

4:14 
4.4 

10:30 
9.7 

17:30 
^.S 

■     ■    * 

Tu 

2 

3:44 
4.8 

9:21 
8.7 

16:26       23:20 
0.  3         8,  2 

s 

3 

3:ft2 
3.8 

9:54 
10.3 

16:54 
^0.6 

'J3:31 
8,2 

W 

3 

0:07 
8.4 

5:34 
4.2 

11:17 
10.0 

18:11 
—1.1 

W 

3 

4:46 
4.3 

10:22 
9.0 

17:11       ^;57 
—0. 1          8.  7 

M 

4 

4:45 
3.9 

10:41 
10.5 

n.39 
-1.3 

.     .     . 

O 

Th 

4 

0:55 
8.7 

6:17 
3.8 

12:00 
10.1 

18:46 
-J.  2 

TJi 

4 

5:31 
8.8 

11:11 
9.  a 

17'^    .     .     . 
— 0.3    .     .     . 

N 

Tu 

5 

§v5 

5:34 
3.9 

ii;r> 

10.7 

lfl:21 

—1.7 

F 

5 

1:27 
9.1 

6:56 
3.6 

12:41 
10.1 

19:19 
—1.0 

F 

5 

0:2S 
9.2 

6:08 
3.3 

11:53       18:23 
9.6      -0,3 

c 

VV 

6 

1:03 
g.7 

6:13 
3.9 

12:06 
10,7 

19:00 

8 

6 

1:67 
9.2 

7^ 
8.3 

13:17 
9.9 

19:48 
-4),  5 

'i 

S 

6 

0:56 
9.5 

6:41 
2.8 

12:32       18:51 
9.8       0.0 

Th 

7 

1:44 
S.S 

6:a» 
a.  9 

12:48 
10,5 

19:37 
-1,6 

A 

i 

7 

2:21 
9.4 

8:02 
3.0 

13:63 
9.6 

20:lfi 
0.0 

§ 

7 

1:17 
9.7 

7:11 
2.3 

13:05       19:17 
9. 7         0. 4 

F 

8 

2t21 
S.tf 

7:40 
3.y 

13:26 
10.1 

20:12 
—1.1 

M 

8 

2:15 
9.5 

8:86 
2.9 

14:26 
i.2 

20:42 
0.0 

E 

M 

8 

9.8 

7:89 
1.9 

13:36       19:47 
9.5         0.S 

S 

9 

2i56 

8:  IS 
8.» 

14:03 
9.6 

20:45  ; 
-O.ft 

E 

Tu 

9 

3:11 
9.4 

9:11 
2.8 

15:00 
8.6 

21:14 
L2 

Tu 

9 

2:00 
9.9 

8:09 
1.6 

UM      20:12 
9.2         1.3 

s 

10 

8.8 

9:02 
3.9 

H;40 
9.  a 

21:17 
0.2 

W 

10 

8:38 
9.4 

9:46 
2.7 

15:40 
8.2 

2h43 
2.1 

W 

10 

2:27 
9.7 

8:36 
L4 

H:43       2U:40 

8.9         1/7 

A 

M 

11 

4:00 

8.9 

9:47 
4.0 

15:20 
8.3 

21:50 
1.0 

Th 

U 

4:04 
9.1 

10:27 
2.6 

16:24 
7.6 

22:15 
2.5 

Th 

11 

2:61 
9.6 

9:09 
1.4 

15:16      21:08 
8.5         2.4 

Tu 

12 

4:3i 

10:35 
4.0 

16:04 
7.7 

22:25 
1.7 

' 

12 

4:40 
9.0 

lira) 

2.5 

17:17 
6.9 

22:52 
3.6 

F 

12 

3:19 
9.4 

9:60 
1.5 

16:58      21:38 
7.8         3,2 

£ 

W 

13 

5:10 
.      8.fl 

11 :2a 
3.9 

17KW 
7.1 

2.5 

C 

S 

13 

*  5ril6 
«.8 

12:26 
2.3 

1«^ 

6.* 

23:48 
4.2 

S 

13 

9,2 

10:39 
1.6 

16:53       22:  IS 
7.1          3.9 

(T 

Th 

14 

6:4fi 
8.7 

12:19 
3.5 

lS:0fi 
6.6 

23:62 
3.3 

s 

14 

6:21 
S.8 

13:43 
L8 

2057 
6.3 

■     ■     ' 

c 

n 

14 

4:35 
9.0 

11:41 
1.7 

18:10      23:15 
6.6         4.6 

F 

15 

6:31 

M.7 

3.0 

19:32 
6.3 

.    *    » 

M 

15 

1^ 
4.B 

7:30 
8.9 

14:56 
1.1 

21:52 
C.9 

31 

15 

5:35 
8.8 

12:68 
1.6 

19:&5    .    .    . 
n.6    ,    .    . 

S 

le 

0:48 
3.9 

7:23 
8.9 

14:33 
21 

21:00 
6.4 

B   Tu 

I 

16 

2:38 
4.8 

8:42 
9.3 

15:58 
0.2 

22:49 
7.5 

s 

Tu 

16 

0:42 
6.1 

6:65 
8.7 

14:21     2i:aa 

L2          7,1 

S    17 

1 

1:65 
J-5 

B:18 
9.2 

l?i:33 
1.1 

22:10 
6.8 

|w 

17 

3:53 
4.5 

9:49 
9.9 

16:60 
-0.8 

23:34 
8.6 

W  17 

1 

2:27 
5.1 

S:21 
8.9 

15:30      22:18 
0.  r,         7. 9 

M 

18 

3rfl5 
4.4 

9:14 
9.7 

16:25 
0.0 

2a:06 
7.5 

Th 

18 

4:5(i 
3.8 

10:48 
10.6 

17:37 
-1.5 

Th 

18 

3:42 
4.3 

9:35 
9.5 

16:24      23:00 
-^.2         8.9 

Tu 

19 

4:07 
4.3 

10:09 
10.3 

37:12 
—1.0 

23-54 
8.2 

F 

19 

0:13 
9.2 

6:43 
3.0 

ll:4fi 

11.3 

18:19 
— L9 

F 

19 

4:40 
3.2 

10:37 
10,2 

17:12      23:38 
-0.7          9.9 

s 

W,20 

5:03 
4.1 

11:00 
10.8 

17:56 
-l.S 

■     '     ■ 

f 

H 

20 

0:51 
10. 0 

6:29 
2.1 

12:30 
11.6 

19:00 
—2.0 

S 

20 

5:30 
2.0 

11:30 
10.9 

17:64    .     .    . 
-0,9    .    .    , 

• 

Th  21 

8.8 

5:52 
3,6 

11:49 
11.3 

18:39 
-2.4, 

S 

21 

1:26 
10.5 

7:16 
L3 

13:19 
11,6 

19:41 
-1.6 

p 

• 

6 

21 

0:12 
10.6 

6:14 
0.8 

12:22       18:35 
11.3      —0.8 

F   22 

1:16 

8:40 

12:37 

19:'20 
—2.4 

E 

M 

22 

2HJ2 
10.  S 

8HJ1 
0.7 

14:06 
11.3 

2021 

— u.y 

£ 

M 

22 

0:50 
11.1 

6:58 
—0.1 

13:10       19:30 
11.4      —0.6 

p 

S    23 

1;6& 
9.7 

7:28 
2.6 

13:2(1 
11,5 

20:09 
—2.1 

jTu 

23 

2:40 
10.9 

8:49 
0.4 

14:56 
10.6 

21:07 
0,1 

Tu 

m 

1:32 
11.3 

7:43 
-0.5 

13:57       20:00 
11.3          0.0 

824 

2:31 
10.1 

2.3 

14:14 

11.0 

20:46 
—1.5 

W 

24 

3:20 
10.7 

9;M 
0.5 

15:45 
9.8 

21:50 
1.1 

W 

24 

2:08 
11.2 

8:23 
-0.7 

14:40      20:39 
10.5          1.0 

M   25 

1 

8:14 
M2 

9:07 
2,0 

10.4 

21f29 
-0.5 

Th25 

4^ 
10.3 

10:28 
0.7 

16:43 
8.7 

22:36 
2.4 

Th 

2S 

2:46 
11.0 

9:12 
-0.6 

16:33       11. "^ 
9.6         2.1 

E 

Tu 

26 

10.2 

10iO2 
1.9 

16  «0 
9.5 

22:14 
0.6 

3) 

F 

2e 

4:49 
9.8 

11:34 
1.0 

17:67 
7,7 

23:81 
3,6 

F 

26 

3^27 
10.4 

10:15 
—0.2 

'  16:3U       22.-0S 
S.6          3.2 

W 

27 

4:42 
10.1 

10:56 
1.9 

17:03 
8.7 

23:09 
1.8 

B 

27 

5:42 
9.3 

12:60 
1.3 

19:36 
7.1 

.    .    . 

8 

27 

4:12 
9.8 

11:06 
0.4 

17:43      23:06 
7.6          4.2 

D 

Th 

28 

5:80 

9.e 

12:04 
1.9 

18:17 

7.8 

.     .     , 

S 

28 

0:44 
4.6 

6:49 

t«.8 

14:15 
1.2 

21:16 

7.:^ 

iJ 

S 

28 

5:07 
9.0 

12:17 
1.0 

19:20    .     .    . 
7.3    ..    . 

F 

29 

3.0 

6:26 
9,4 

13:21 
1.7 

19:48 
7.2 

M 

29 

oris 

5.1 

6:17 
S.3 

1:^:39      20:64 
1.2         7.4 

S 

30 

1:13 
3.9 

7:28 
9.3 

14:40 
1.2 

21:21 
7.1 

Tu'sO 

2:14 
5.1 

7:42 
7.9 

14:66      22:01 
1.2         7.9 

s 

31 

2:29 
4.5 

8:34 
9.3 

15:49 
0.4 

22:36 
7.5 

W   31 

3'.a7 
4.6 

9m 

8.0 

15:63      22:46 
1,0         8.6 

The  tld 
a  comparii^ 
from  Mear 
which  is  b. 
unless  a  ni 

e§  are  pla^-ed  in  the  order  of  ooourreiire,  w\ 
on  ul  (^tm^^vtitiva belphtfl  will  indinjite  whi  ( 
I  Lower  Low  Water,  which  iA  tht  dHtiim  o 
4  feet  bekjw  mtan  sea  level.    To  Hnd  tht>  di 
tnuH  (— )  algD  is  be  fort?  the  height,  in  whiph 

th  their  times  on  the  flrst  line  and  height*  <? 
hi  r  it  in  hljjh  or  Ihw  wflter.    The  hel)jliL»i.  in 
{  ^inndlnifji  on  the  Omst  mid  UefidHli  Sun 
-(jth  of  wiit^^r,  mid  the  labiilnf  bt^ight  to  the 
i'4i«e  Mibtraet  it. 

n  the  second  If ne  of  each  day; 
feel  und  titithN,  art*  recknned 
ey  Chart.H  for  thii  region,  and 
NAtundlnjjfii  Kiven  on  the  churl, 

The  ti 
(a.m.),a]lj 

'reaterar* 

n  Sitka  Standard.  135th  meridian 
In  tht?aftcriiooa(p.  m.)  and  when 

W.:  Ob  iKmldnijfht,  12Ma  noon:  all  houra  k 
diminbihed  by  12  gl  w  tbt^  times  af  ler  noon; 

•sfi  thiin  12  are  in  the  foremxm 
forinBtanotp  15:47  In  3:47  p.  m. 

equator;  A 

,  F^  moon 

,  1st  guar.;  Q,  full  moooj  (J^  3d  (j 
ta  apogi-t^  or  peri|[ce. 

[uatr,  K,  manti  on  the  equator;  N,  B.  moon 

farthest  north  or  soiUh  ol  the 

.1..- 
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1* '^    . ■  « 


^    M 


APRIL.                                 1 

MAY. 

1 

JUNE.                                1 

1  _' 

Day of— 

Tkae  vnd  HetRht  of  Hl^h  &iid 
Low  Water. 

ia 

Darof— 
W.  Uo. 

Time  and  Hetgfa 
Low% 

t  of  High  nnd 

ftler. 

c'uayoi- 

Tim«  and  Height  of  Mfgfa  and 
Lott-W'ater. 

6«8      11:28      16:B0       22:*5 ; 
0.7         8.0        3.5        lO.*! 

W. 

Mo. 

S 

W. 

Til 

Mo. 

1 

Th 

1 

4:W 

10iJ8 
S,3 

18:40 
LO 

23:18 
9.2 

1 

8,1 

4:42 
'2.6 

10:33 
7,9 

18:34 
2.2 

22:61 
9.4 

.  i^ 

2 

5:13 
8.1 

10  ^&S 

17:17 
1.1 

23:43 
9.S 

E*S|    2 

*     \ 

5:11 
L8 

ll:iri 
8.5 

17:08 
2.3 

23:18 
9.7 

W 

2 

5:42 

12:10 
8.3 

17:28 
3.5 

10,3 

iA     8 

3 

5:47 
2.3 

11:40 
fl.O 

17:47 
1.2 

.    .    . 

M     3 

5t40 
1.1 

11:52 
8.7 

17:37 
2.4 

23:45 
10,0 

O 

Th 

3 

6:16 
—0.8 

13:50 
8.4 

18:05 
3.6 

.    .    . 

§ 

4 

0:07 
a.  8 

€:17 
L6 

12:15 
9.2 

1«:22 
1.3 

Tn 

4 

0.4 

12:27 
i.9 

l«:D7 
2.6 

.     .     . 

F 

4 

0:(M 
10.  B 

6:53 
-1,3 

13:30 
8.6 

18:45 
3.1 

8« 

5 

0:3^ 
9.S 

6:45 
L2 

12:47 
9.6 

18:47 
1.4 

0 

W 

o 

0:10 
10.1 

6:40 
-0.1 

13:02 
9.0 

18:37 
2.8 

s 

S 

5 

0:40 
10.6 

7:32 
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—0. 1         9. 7 

17:05      2fill8 
1.9        10.6 

|W 

2S 

S:ia 
L4 

3:-'3 
6.5 

11^37      20:48 
4.8         9.4 

S 

28 

4r27 
-0.2 

11:10 
8.1 

16:2^ 
3.9 

22:;^ 
10,2 

Tu  28 

5:27      11:45 
-4J.3       10.5 

17:60      23:58 
0. 7       10. 9 

Th 

29 

4:05 

o.n 

10:50 
7.0 

15;  12      '21:4.=^' 
4.7        10.0 

U  I  29 

5:13 
-0.8 

11:48 
8,9 

17:19 
3,0 

23:17 
10.8 

PW  29 

6:10      12:23 
-0.4       11.  i 

38:33    .  ,,    . 
-0,3    .  \     . 

s!  F 

30 

-0.4 

11:37 
7.7 

16:10       '2'J:37 
4.3        10.1 

O 

U 

30 

5:6.5 
-L3 

12:24 

y.7 

18:05 
■2,1 

:  :  : 

Th  30 

0M5       fi:52 
11.2     -0.3 

13:02       19:14 
1L3      ^.8 

S 

31 

&:36 
^1.2 

12;  17 

17:30      2;i:2fi 
3,8        10.9 

P 

Tu 

31 

0:07 
11.8 

6:35 
-1.4 

12  >^ 
10.4 

18  :W 

L2 

1  ; 

a 

fix 
w 
ur 

Thetis 
ini  iliMir 

les  are  placed  In  the  order  of  occurrencPj  wi 
^.>n  of  coiiwt'iitivc  height'?  will  luclk-jiii'  who 
\  Ltiwt/r  Likw  Wnter  which  Is  tin  daiimio 
i  feet  heloiv'  rnt'iin  sen.  Ipvel.    Ti>  lintl  Hu;  f1i 
Em  {—1  sij,-n  iH  ht'tivm  iht'  height,  in  whiih 

th  lh*?lr  times  on  the  fliBt  lint*  and  heijfhtB  c 
IhtT  it  In  high  or  low  water.    The  hel«hts^  ir 
f  >:ouTirlii5(rs  on  I  he  Coiif^t  and  OixkIoUc  Sun 
pih  ot  H'jiter.  iithl  tht-  ittbuluT  hi'tprtii  to  the 
crtKesubtrartiE. 

n  Iho  SL-cond  lino  of  each  day;  ! 
I  feot  and  tenth.K.areTeekonw 
<?y  ChiirtN  fiir  Ihif*  j-^jriun.  und 
•ibii n d i n^s  t^iw n  oi^  i  he  Dhu rt , 

all^rt'iiter 

ne  used  Ls 
art  in  th 

c^afiLTiJiMHi  ip.ju.)  iina  wIk-ii  dimi 

0'ii!<niiilTiiwhl.l'. 
TjishLi:!  by  12  giS'K 

ii'  In  niKiii:  all  hours  lew  tha 
the  limes  iiUer  noon;  for  j 

n  12areinthefnrenoitn  (a.m,\. 
Instance,  15:47  ta  3:47  p.m. 

•.  new 

F  moon:  1>.  l^t  qimr.;  Q.  '"'1  mcKin;  ([,  M  t 

imr.:  E.  motin  oi 

the  f<( 

iirttur;  X.  S.  monn  f 

tirtheat  north  or 

south  of  the 

eqiMit^r;  A 

.  P.  mrjnri  In  ajKigee  or  peri^^Of. 

* 
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SITKA,  ALASKA,  1909. 


OCTOBER. 

NOVEMBER, 

DECEMBER. 

i 

Dft70f— 

Time  and  Height  <*f  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  Qlfb  and 
Low  Water. 

d 

s 

1^ 

Day  of  _ 

Time  and  Helcht  of  Hlirh  an^l 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

I 

1:28 
11.1 

7:31      13:38 
0. 3       11. 4 

19^7 
—1.1 

M 

1 

3:00 
9.1 

8:30 
3.0 

14:29 
ID.  8 

21:20 
—1.3 

w 

1 

3:46 

8.7 

9:08 
4.0 

14:56 
9.9 

21;f>l 
-0.fi 

B 

2 

2:16 
10.  & 

8:11      H:17 
1,2       1K2 

20:46 
-1.0 

N 

Tu 

3 

3:6S 
&6 

9:22 
3,8 

15:16 
10.0 

22:16 
-0.4 

Th 

2 

4:41 
8.4 

10:03 
4.4 

15:50 

8.9 

22:44 
OS 

8 

3 

3:08 
9.6 

8:54      14:59 
2.2       10.7 

21:38 
-0.6 

W 

3 

6:01 
8.2 

10:25 
4.5 

16:12 
9.0 

23:19 
0.4 

F 

3 

6:39 
8.5 

11:22 
4.5 

16:54 
T.i 

3k^ 
L3 

M 

4 

4:0i 
8.7 

9:42      16:45 
3.2       10. 1 

22:38 
0.0 

<LTh 

4 

6^ 
7.9 

11:49 
4.9 

17:24 
6.1 

<t 

S 

4 

6:38 

12:46 
4.3 

16:11 
7.1 

Tn 

6 

5:1& 
7.9 

10:42      16:49 
4.2         9.  J 

ia:48 
0.6 

F 

5 

0:28 
1.1 

7:38 
8.2 

13:28 
4.8 

18:.5I 
7.5 

8 

5 

0:38 
2.1 

7:35 
8.7 

14:06 

3,8 

19J& 

W 

6 

6:50 
7.fi 

12:01      17:60 

i.9         8.5 

■    -    * 

B 

e 

1:« 

LO 

8:4t 

8.5 

14:60 
4.0 

20:21 
7.5 

E 

M 

« 

1:36 
2j? 

8:25 
8.9 

15:06 
3,0 

20  £2 

Th 

7 

1:08 
1.0 

8:23      13:47 
7.5        b.l 

19:  IS 
8.1 

8 

7 

2:44 
2.0 

9:27 
8.S 

15:47 
3.1 

21:31 
7.7 

A 

Tu 

7 

2:ta 

3.1 

9:06 
9.0 

15:68 
2.4 

21:f^2 

F 

8 

2:27 
1.1 

9:90     15;13 
8.2         4.4 

20:43 
8.1 

M 

8 

2.2 

10:04 
9.3 

16:38 
2.3 

22:25 
8.0 

W 

8 

S:25 
3.4 

9:42 
9.3 

16:2» 
1.6 

22:42 
7.4 

S 

9 

3:80 
1.0 

10:18      l«a3 
8.7         3.5 

21:51 
8.5 

A 

£ 

Taj  9 

4:19 
2.2 

10:37 
9.6 

17:00 
1.6 

'^:06 
».4 

Th 

9 

4KI6 
3.6 

10:13 
9,6 

17:08 
0.7 

7.7 

* 

10 

4:18 
J.O 

10:53      16:55 
9.2         2.8 

22:44 
K8 

W  10 

4:64 
2.4 

11:02 
9.8 

17:81 
0.9 

23:44 
8.6 

F 

10 

4:42 
3.7 

10:43 
10.0 

17:36 
0.0 

m' 

11 

4:58 

i.a 

11:20      17:30 
9,5         1.9 

23:27 
9.1 

Th 

11 

6:23 
2.0 

11:^/8 
10. 1 

18KK» 
0,3 

S 

11 

0:05 
7.8 

5:16 
3.9 

11:17 
10.4 

18;lt» 
—0.7 

Tu 

12 

5:33 
1.3 

11:47      18:00 
9.7         1,3 

• 

F 

X2 

0:19 
8.6 

6:61 
2.9 

13:54 
10.3 

18:29 
—0.3 

• 

8 

12 

0:43 
8.0 

5:52 
3,9 

11:60 
10.5 

1*1:42 
-1.2 

K 
A 

W 

13 

0^ 
9.3 

0:05      12:15 
1.5       10.0 

19:27 
0.9 

8 

13 

0:5« 

6,6 

6:19 
3.1 

12:20 
10.4 

19:00 
— U.6 

M 

13 

1:20 
8.2 

6^28 
3,9 

12:34 
10.7 

19:17 
—14 

• 

Th 

14 

9.1 

6;2»      12:8» 
1.7       10. 1 

18:.'V3 
0.5 

8 

14 

1:38 

$.6 

6:49 
a.  3 

12:48 
10.4 

19:33 
—0.7 

B 

T« 

14 

1:66 
3,3 

7:07 
3,9 

13 :0; 
10l7 

1S(:.V 

—I.  ^ 

F 

15 

1:08 

6:65     13:00 
Z 1        10. 1 

19:21 
0.3 

M 

15 

2^ 

8.3 

7:20 

3.5 

18:18 
to.  4 

20:09 
—0.7 

W 

16 

2:35 
8.3 

7:46 
3.9 

13:42 
10,4 

3C":3ri 

—1.1 

3 

16 

1:40 
8.9 

7:19      13:23 
2. 4       10.  L 

19:52 
0.2 

^ 

Tu 

16 

2:42 
£.1 

7:56 
3.9 

10.  i 

20:48 
—0.6 

Th 

16 

1:17 
8.4 

8:38 
4.0 

14:26 
10,0 

21  19 

—0,7 

S 

17 

2:11 
8.& 

7:4fi      13:48 
a.  9       10,0 

20:27 
0.2 

W 

17 

8:28 
7.9 

6:35 
4.2 

14:30 
9.7 

21:83 
-0.1 

F 

17 

4,^ 

8.4 

9:30 
4.0 

15:17 
9.4 

22:0& 
0-U 

M 

18 

2:49 

8.1 

8:1«      14:l« 
S.5         9.7 

21:04 
0.4 

Th 

18 

4ll» 
7.8 

9:31 
4.6 

15:18 
9.2 

22:26 
0.4 

8 

18 

4:60 
8.4 

10:34 
40 

16^6 
8^6 

22;« 
0» 

Tu 

19 

3:33 
7.6 

8:50      H:51 
3.9        9.5 

21:51 
0.7 

F 

19 

6:20 

7.S 

10:41 
4.8 

16:21 
8.6 

1.0 

J 

8 

19 

5:42 
3.8 

11:47 
3.7 

17:21 
7.9 

1,6 

S 

W 

20 

4:28 
7.2 

9:31      15:8.5 
4.9         9,0 

22:47 
1,1 

3> 

B 

20 

6:21 

7,9 

12:08 

4.7 

17:44 
7.9 

E 

M 

20 

6:36 
9.1 

12:56 
3.0 

18:55 
7.5 

123 

Th 

21 

6:40 
6.9 

10:40      16:34 
5,0        8.5 

23:55 
1.4 

8 

21 

0:82 
1.6 

7:28 
8.^ 

13:35 
3.9 

19:18 
7.7 

T:i 

21 

1:01 
2,4 

7^ 
9,t! 

14:07 
2.2 

20:1^ 

F 

22 

7:00 
7.1 

12:14      1BKK> 
6,1         8.0 

■    ■    - 

M 

22 

1:40 

1.9 

8:20 
9.0 

14:40 

20:40 
8.0 

P 

W 

22 

2:06 
2.9 

8:25 
9.7 

15:13 
1.0 

21:35 

7,8 

S 

23 

1:11 
1.6 

«:13      18:6.5 
7.7         4.6 

19:37 
8.0 

E 

Tti 

23 

2:48 
2.0 

9:08 
9.6 

15:84 
1.4 

21:46 
8.H 

Th 

23 

3:07 
3.2 

9:17 
10.3 

16:11 

-4lLl 

St40 

8.3 

8 

24 

2:'2S 
1.5 

9:07     15K)^ 
8.4         3.& 

20:.58 
8.6 

W 

24 

3:41 
2.1 

9:53 
10.4 

16:25 
0.1 

'22:44 
9.3 

F 

24 

4:02 
3.4 

10:08 
10.8 

17:02 
— L2 

M 

25 

3:21 
1.3 

9:60      16:00 
9.4        2.1 

9.2 

P 

Th 

25 

4:30 

2.2 

10:35 
ll.O 

17:13 
—Li 

23:38 
9.»5 

S 

25 

AM 
3.6 

IQM 
11.3 

17:S0 
-L9 

:  :  . 

£ 

Ta 

2d 

4^2 
LI 

mm     16:43 
10.0        L9 

23:56 
10.0 

O 

F 

26 

6:14 
2.3 

llLt8 

1L6 

18K© 
™2.0 

9 

8 

26 

0:-26 
8.7 

5:44 

8.5 

11:41 
11,5 

1S:S^=. 

P 

W 

27 

l>:00 
0.9 

IM2      17:27 
10.8     ^.3 

23:44 
10.6 

8 

27 

0:1^ 
9.6 

6:58 
2.5 

12:00 
IL9 

18:44 

M 

27 

1:13 
8,9 

6:31 
3.5 

12:36 

n.5 

19- 1? 
—2-4 

0 

Th 

28 

0,8 

11:60      18:11 
11.4     —1.3 

.    .     . 

S 

28 

1:16 
9.6 

6:42 
2.8 

12:42 
11,8 

19:29 
—2.5 

Tu 

28 

1:58 
9.0 

7:17 
3.5 

13:11 
11.2 

20:01 
*2,t 

F 

29 

0:32 
10,6 

fi:23      I2,1tf 
1,1        U.8 

18:56 
-L9 

N 

M 

29 

2fl5 
9.2 

7:2S 
3.1 

13:25 
1L5 

20:t5 
—2.2 

W 

29 

2:42 

9.1 

8:03 
3.5 

13:56 
10.8 

■^43 

_1  .H 

S 

30 

1:20 
10.4 

7*4      13:08 
1.6       11.8 

19:41 
-11 

Tu 

30 

2.56 
8.9 

8:13 
3.6 

I4.il9 
10.8 

21:03 
—1.6 

Th 

30 

3,24 
9.0 

8:62 
3.6 

l4^11 
9.  a 

21  r:* 
— u.a 

8 

31 

2:08 
9.9 

7r45      13:47 
2.3       11.4 

20:20 
-L9 

¥ 

31 

4H)5 
9,1 

9:46 
3,7 

16:29 
&9 

22il6 
6,5 

ThBtid 

acompH-rih 
from  Meal 

:  whieh  is  .^. 

The  tit 
(iL,m,  K^iH 

equator;  A 

on  of  rniiM-i'iitlvt«  hi?ifrhl«  will  liuUraU'  wht 
I  Ixiui  r  l^jw  Water,  whk'h  in  Iho  fJMtimmr 
■i  fp<  [  Im  low  Ui^mi  f&&  Itvi^l.     To  liiul  Hw  d 
inuM  i^j  8i(ifn  is  before  thu  heiiiht,  in  whiet 
ue  iiHtMl  in  Siikn  Ptaudard,  i;i'iih  Mt  rid  Ian 
creator  are  in  theallemuori  (p.m.  ^  nod  whei 
f  moon;  J,  IhI  qimrn;  O-  ft»'l  mrion:  Ct  8d 
,  r,  moon  iu  apoget!  or  perigee. 

th  their  time*  on  the  first  line  and  helKhta  c 
ihtr  ii  i!t  hlf^h  or  low  water.    The  heights  li 
wHLJiiiin^ion  the  fViftfit  and  Gt^odi'iic  Surv 
pth  nf  water,  add  the  tabular  height  to  the 
1  case  Piiblrata  it. 

W.;  0*!  irtinidnlpht.  12M!(  noctn  ^  all  hours  k 
1  diminliilu.d  l>.v  l J  give*i  the  time«  after  uooii 
qiiar.;  E,  moon  oti  the  equator;  N,  B,  moon 

n  the  BRPOtid  line  of  earh  daj-: 
I  feet  And  tenths,  are  r^i^koiu'^l 
ey  Charts  for  this  reel  on  and 
soundings  givt-n  oa  the  ohart, 

■ss  than  12  are  in  the  forenoon 
;  for  Inrtani^,  15:47  bi  3:47  p.  En. 
fwthest  nortb  or  south  of  th« 

KODIAK  (St  Paul  Harbor,  Kodiak  Island),  ALASKA,  1909. 
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JANUARY. 

FEBRrARY. 

MARCH. 

1^. 

Day  of— 

Time  and  Heicrht  of  High  and 
Low  Wau.T. 

S 

D«yof— 

Time  and  Height  of  HLgh  mid 
LowWaier, 

i 

BayoT* 

Time  and  Height  of  High  and 
Low  Wftter, 

W. 

Mo. 

w. 

Mo. 

W.  'Mo. 

F 

1 

2K» 
2.4 

8:42      15:84 
8.6        1.2 

21:64 
6.6 

M 

1 

8:47 
8.8 

10:07     17:20 
8.8     —0.1 

28:57 
6.5 

N 

M 

1 

2.-04       8:86 
4.8        8.0 

16:06 
0.9 

22:52 
6.2 

S 

2 

8:10 
2.9 

9:87      16:36 
9.1        0.3 

23:00 
6.7 

N 

Tu 

2 

4:61 
8.8 

11K)1      18H)6 
9.2     —0.5 

•    •    • 

Tu 

2 

8:47       9:68 
4.3        8.0 

17:04 
0.6 

23:44 
6.7 

1       S 

3 

4:06 
3.1 

10:27      17:28 
9.5     —0.6 

23:57 
6.9 

W 

3 

0:41 
7.0 

6:44      11:48 
8.6        9.8 

18:44 
-0.8 

W 

3 

4:57      10:53 
3.8        8.4 

17:48 
0.1 

:  :  : 

,M 

4 

4:58 
8.2 

11:11      18:12 
9.8     ^1.0 

.    .    . 

o 

Th 

4 

1:18 
7.8 

6:27      12:28 
8.8        9.4 

19:17 
-0.8 

Th 

4 

0:28       5:47 
7.2        8.3 

11:41 

8.7 

18i24 
0.0 

N 

Til,    5 

0:45 
7.1 

5:45     11:55 
8.2       10.0 

18:63 
-L8 

F 

5 

1:52 
7.6 

7:04     18K)5 
3.0        9.4 

19:47 
-0.7 

F 

5 

0:56       6:24 
7.7        2.8 

12:21 

8.8 

18:53 
0.0 

c 

W 

6 

1:29 
7.2 

6:27      12:34 
8.2       10.0 

19:81 
-1.4 

S 

6 

2:21 
7.8 

7:88      18:41 
2.8        9.2 

20:16 
-0.5 

2 

8 

6 

1:21       6:56 
8.0         2.4 

12:67 
8.9 

19:18 
0.1 

Th 

7 

2:08 
7.3 

7:07     LS:12 
8.2        9.8 

20:06 
—1.2 

A 

8 

7 

2:47 
7.9 

8:11      14:15 
2.6        8.9 

20:40 
-0.2 

8 

7 

1:44       7:25 
8.2         1.9 

13:30 
8.9 

19:42 
0.2 

Fi    8 

1 

2:45 
7.3 

7:46      13:61 
8.2        9.5 

20:38 
—0.9 

M 

8 

8.0 

8:46      14:48 
2.3        8.4 

21:06 
0.4 

E 

M 

8 

2K)4       7:63 
8.4         1.5 

14:00 
8.6 

20:10 
0.6 

Is 

9 

8:19 
7.4 

8A4      14:28 
8.2        9.0 

21:10 
—0.4 

E 

Tu 

9 

8:81 
8.1 

922     15:21 
2.2        7.9 

21:37 
0.9 

Tu 

9 

234       8:23 
8.6         L2 

14:31 
8.8 

20:36 
0.9 

S 

10 

3:49 
7.4 

9K)6     15K)4 
8.2        8.8 

21:41 
0.2 

W 

10 

8:58 
8.2 

10K)1      16:11 
2.1        7.4 

22:09 
L6 

W 

10 

2:47       8:55 
8.6        1.0 

15:04 
8.1 

21:00 
L2 

A 

M 

11 

4:18 
7.4 

9:49      16:42 
8.8        7.7 

22:11 
0.8 

Th 

11 

4:26 
8.1 

10:46     16:44 
2.1        6.8 

22:37 
2.1 

Th 

11 

3:13       9:29 
8.5        0.8 

16:89 
7.6 

21:29 
1.8 

Tu 

12 

4:51 
7.4 

10:37     16:24 
3.4        6.9 

22:60 
L4 

F 

12 

6:01 
8.0 
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JULY.                             J 

AtTGDST. 



SEPTEMBER. 

a 

Dftfof— 

lime  ana  Height  nf  High  iLiirt 
Low  Water. 

5 

Timtjaud  Htftght  of  High  und 
Lt^w  Wttltir. 

1 

Dftr^ff- 

Time  tLtid  HeiKbtof  Hlgha^tid 

W.  Mo. 

?3 

w. 

Mo. 

w. 

Mo. 

Tb 

1 

12-21 
47 

a.  4 

9.7 

0 

S 

1 

3:45 
—1,6 

13:23 
7.3 

2.7 

.    .    M 

K 

W 

1 

1:22       7:42 
10,4     *-1.2 

14:04 
9.3 

19:58 
0.3 

1 

F 

2 

—LI 

l;i:U(3 

17:68 
3.3 

M 

2 

0:40 
10.4 

7^27 
^l.S 

14:01 
B.O 

19:20 

Th 

0 

2:10       3:23 
10.1      ^0.3 

34J19 
9,6 

To 

9 

B 

a 

0:08 
iO.l 

7:00 

13:45 
7.3 

18:39 
3.:; 

1* 

Tn 

3i 

1?23 
10.4 

3:0§ 
— l.S 

e.4 

30:09 

F    a 

1 

2M       9:m 
9.6     -0.1 

15:17 

21:31 
—0.1 

1 

S 

4 

10. '2 

7M 

14::^ 
7.5 

19:i:6 
3.0 

W 

4 

2;17 
10.2 

Br43 
—1. 4 

35:14 

a.  6 

21:00 
1.5 

s 

4 

3:45       9:43 
3.8        0.7 

15:5S 
9.4 

22:21 
tJ.2 

F 

M 

5 

30.3 

aril 

15:04 
7.6 

20:14 
2.» 

K 

Th 

5 

9.6 

9:29 
-0.7 

15:.>4 

21:52 
1.3 

§ 

5 

4:41      10:'i7 
7,7         1.7 

1(1:43 
9.1 

23:22 
0.6 

To 

6 

9:09 
-l.fi 

15:46 
7.8 

±7 

F 

6 

^6 

10:15 
0.:2 

16:8^ 
9.0 

22rfiO 
1.3 

P 

M 

6 

5:50      11:14 
6.7         2.6 

17:35 
8.8 

f 

W 

7 

a:  11 
9,4 

9:&«t 
— 1,U 

16:S0 
7.9 

2.6 

s 

7 

3.0 

llrflO 
1.2 

17:24 

23:48 
1,4 

Tu 

7 

0:38        7:20 
1.0         5.9 

12:11 
3.i 

18:41 
8,3 

Th 

B 

4^ 

10:40 
-0.2 

17:18 
3.1 

2»:11 
2,5 

C 

s 

8 

e:oe 
7.0 

11:48 
2.1 

18:17 
8,7 

N 

W 

g 

2:05       9:00 
1.0         6,9 

13:36 
4.2 

20:0* 
8.0 

c 

F 

9 

11:31 
0.7 

1K:09 

M 

9 

1:07 
1*4 

7:^ 
6.3 

12:42 

19:10 

8.7 

Th 

9 

3:31     10:20 
0.«         6.3 

15:22 
4,2 

21:26 
8.2 

B 

10 

0^4 
2.3 

a:24 
7.1 

12:27 
L6 

i9:lK 
6.4 

Tu 

10 

2:10 
l.l 

9:04 
6.0 

13:51 
^.5 

20:27 
8  7 

F 

10 

4::%     11:15 

0.4      as 

16!35 
3.7 

22.31 
8,4 

S 

11 

1:33 
1.9 

6.7 

1U:24 
2.3 

jam 

6,7 

,w 

11 

3:48 
0.3 

10:26 
6.1 

15:12 
3.3 

21:35 

i?.9 

S 

U 

5.^4      11:58 
0,1         7.3 

17:28 
3.1 

23ri3 
8,7 

M 

12 

1.3 

9;12 
6,4 

14ri.5 
2.B 

20'^ 
9,) 

KJTh 

12 

4:51 
0.0 

11:27 
6.4 

22:36 
9.1 

S 

12 

^m      12:31 

0.0        7.8 

16:09 
2,5 

Tu 

13 

4^t 
0.5 

10.1M 
3.4 

J5;t»7 
3,1 

±IM 
9.5 

F 

13 

5:41 
—0.4 

I2art 
6.9 

IT:21 
8.5 

28:28 
9.4 

M 

13 

0:06       6:35 

%L9         0.0 

13:00 

»,2 

18:43 
2.1 

W 

14 

5^ 
^.3 

lIt2W 
€.7 

16:2('. 
3.2. 

22:46 
9  H 

K 

14 

6:24 
—0.7 

12:56 
7.3 

18:09 
3.1 

• 

Tu 

U 

0:43       7:01 
«.9        0,2 

I3.li.^ 

a  4 

L9:l» 
1,6 

K 

Th 

15 

— flLfl 

I2r23 
fi.9 

17;ll* 
3,2 

2a  ^34 
10.0 

• 

§ 

15 

0:12 
9.5 

6:59 
—0.3 

13:31 
7.6 

13:51 
2.8 

A 

w 

15 

t;19       7:29 

3.8        0.4 

13:45 
3.6 

19:41 
1.2 

F 

16 

— L» 

13:09 
7.1 

}8M 
3.2 

.     .     . 

M 

16 

n:li3 
9.5 

7:31 
-0.1; 

14:03 
7.9 

19!2fi 
2.5 

Th 

18 

1:60       7:56 
3.5         0.7 

8.7 

20:10 
I.O 

1 

g 

17 

0'l*i 
10.1 

7:1S 
-1.4 

1^:51 
7.3 

lS::i2 
3.1 

Tu 

17 

1:30 
9.K 

8:01 
--0.4 

14  Jl 
li.O 

20:03 
2.2 

F 

17 

2:22       3:19 
8,4        l.l 

14:31 
8.5 

20:41 
0.9 

1 

H 

18 

0:5ft 
0.9 

7:5-2 
-l.JJ 

14:30 
7.4 

10:33 
3.1 

\V 

18 

«.9 

0.0 

34:54 
^.1 

20::^ 
2.0 

H 

in 

2:52       3:4J( 
7.9         1.5 

14:54 

21:12 
0.3 

1 

M 

19 

9  A 

§229 
-1.0 

15:07 

20;  IS 
3.0 

A 
K 

Th 

19 ' 

8.4 

0.5 

1,^:17 
S.2 

2M2 
2.0 

§ 

19 

3:24       9:10 
7.3         2.9 

15:20 
8.5 

21:49 
0,9 

1 

T« 

20 

%2 

9.00 
-0.S 

1S:39 
7.# 

21  too 
2,9 

F 

20 

3:15 
7.3 

9:26 
1.1 

15:43 

a.  2 

21M 
2,0 

M 

20 

4:02        9:39 
6.7         2.(f 

15:52 
8.3 

22:35 
1.1 

1 

W 

21 

mi 

e.6 

9:33 
0.0 

16:07 
7,0 

21:44 
3.0 

8 

21 

3:53 
7.  a 

9:52 

L7 

«.o 

^t29 
'2,0 

Tu 

21 

4:f»      10:14 
6.0         3.2 

16:33 
8.1 

23:33 
1.3 

\ 

Th 

22 

3^40 

7.8 

10^04 
0.7 

7.7 

.te:SO 
3.0 

§ 

22 

4:3S 
6.7 

10:21 
2.3 

16:43 
e.o 

23:14 
2,0 

3> 

W 

22 

6:00      11:01 
5.3         3.3 

17'.27 
7.3 

'    -    ■ 

K 

F 

23 

4:20 
7.1 

10:41 
1.4 

17:10 

7.7 

23:21 
3,1 

1> 

M 

23 

&:22 
5.9 

10:06 

17:25 
73 

3 

Th 

23 

0:40       7:47 
1.6         6.2 

12:17 
4.4 

18:46 
7.6 

^ 

24 

ft:ll 

ir:l5 
2.0 

17:62 
7.6 

■     '    ■ 

T. 

24 

0:14 
2.1 

e-Ji 

5.4 

11:41 
B.4 

18:19 
7.8 

F 

24 

2:11       9-29 
1.3         5.8 

14^05 

4,5 

*J0:16 
7.7 

9 

§ 

25 

oas 

3.0 

6:11 

11:51 
2.6 

18:32 
7.7 

|W 

25 

1:23 
1.9 

6:24 
5,1 

12:43 
3.9 

lorja 

7.9 

fi 

125 

3:29      10.^27 
0.6         «.7 

15:33 
3.8 

21:38 
3.2 

1 

M 

26 

1:13 
2.7 

7.-2S 
5.4 

12:3© 
3.1 

19rJJ 
7.6 

B 

Th 

26 

1 

2:49 
1.4- 

10:02 
5,5 

14:13 
4.3 

20:;i9 

as 

n 

26 

4:31      11J8 
0.2         7.6 

16:39 
2.8 

22:43 
8.9 

1 

Tu 

27 

2:24 
2.2 

9:00 
A.3 

18:33 
16 

20:14 
fl.l 

F 

27 

0.7 

11H)0 
6.2 

15:36 

4a 

21:43 
8.7 

M 

27 

5:14     11:43 
-4X2        3,4 

17:30 
1.6 

23:38 
9.5 

r 

W 

m 

3J0 
1.5 

10:19 
S.5 

14:41 
3.*( 

21:13 

S 

28 

-0.1 

11:43 
tk9 

1(J:42 
3.4 

22:50 
9.3 

Tu 

28 

f»:6«      12:18 
—0.5         9.2 

lH;lfi 
0.5 

V  *  ■ 

I 

Th 

29 

4:20 
0.3 

11:18 
5.9 

15:49 
3.9 

22:07 
9.0 

8 

I29 

6:43 
— O.f? 

12:20 
7,6 

17:3ei 
2.7 

23N4 
9.9 

9 

w 

29 

0:23       3:33 
9.^    -0.6 

12:.53 
9,8 

— <),3 

Ik 

F 

30 

5:17 

13:05 

1G:49 
8.7 

23:00 
9.f! 

O  M  30 

6:24 
-1,2 

12:65 
S.3 

13:25 
1.8 

E 

Th 

30 

1:11        7:07 
10. 0     —0. 4 

13:30 
10.1 

19:40 
—1,0 

8 

31 

am 

—1,1 

22:47 
T.l 

17342 
3.2 

9.9 

T  TulSl 

0:34 
10.3 

7:(J3 
— T.4 

13:80 
8,9 

19:11 
0.9 

•the  Hi 
It  rom[ittrl6 
frtira  Main 

a  minm  (- 

The  tin 

(a  in.),  all 

les  nre  flrtrt^f!  Iti  the  orrterof  ocrmrentc,  w1 
on  iif  e<  (iii^et  ■  u  1  i  V  I'  1  Hi  1  k1  "  t js  w  n  1  !  TH  i  i  fix  t  f  \v  h  L  < 

Ij(t\ver  Li>w  VVmir,  whkh  la  IhtHlntimi  !»!>«» 
K?h>tt'  nieu  11  ^v&  W\ el.    To  fi rid  t h *■  dtpt  \\  i*i 
-)  «lun  is  befcfri*  the  height,  in  wUii  h  tnlf^.^  au 
Qe  UWf]  i*t  C^jeimomjUljiii  Btondan^  I50th  raeri 

gTti&tkrnire  in  thy  li/tennMiii  fp.  m,  1  imd  wh 

rmocm;  Is  Istqtmr.:  Or  full  moan:  C^  '^^  *^ 
y  P,  moan  Jn  Hp^i^eif  or  f»t»riKw. 

th  the!  mm  PS  on  the  flrat  Hup  und  h^luhfet  n 
iH-r  U  t^  hlMh  or  low  WiiU  f.    Thi'  luit'hLs^  li 
iiidinw;^  <3i)  iht*  CoitNl  uml  (inMlrlir  ^iitrvry  1" 
wjLltT.inkl  Iht^  lAlmlur  liiii^lit  tolhu  »miid 
btmclit. 

flimi  W-:  Oi'l34iiJi(lnlKhl.l2fclj*iKioii;  ftlHumr 
vn  diminished  bv  12  pi  vetht  times  after  no«tii 
imr,:  E,  moon  im  the  eqimioT;  N.  S,  mooti 

n  lhe?«e^tiid  line  of  eiwh  diif^ 
tw  Un  1  d  n  ■  f  1 1 1 J  *- ,  a  rf  rec  koiu'^^l 

inr(Hfor  ]  his  r^  Ki'iTt,  Jind  M-hich 
iiKsgivi'ii  oti  tliL^  ihiiri^  nnkai 

a  lc«i?i  than  12  nrc  in  theforenorm 
;  for  hismiice,  15:47  Is  3:47  ji.  m. 
lurlhfjilr  nunh  or  south  rrf  the 

i 

1 

1 

k- 
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OCTOBER, 

HOVEMBER. 

DECEMBER. 

d 

Day of— 

LowVaier, 

s 

p. 

Day  of— 

Time  and  Height  i>f  High  iind 
Low  Witter. 

8 

Day  of— 

Time  and  Height  of  High  tod  I 
Low  Water.              , 

t^ 

W. 

Mo. 

w. 

Mo, 

W. 

Mo. 

F 

1 

1:57 

7:55 
0.0 

14:06 
10.3 

20:22 
—1.3 

M 

1 

8:26 
7.8 

8:43 
It 

14:54 

10.2 

21:42 

—1.2 

W 

1 

4:10 
7.1 

9:12 
8.2 

16:18 
9.4 

22:13 
-46 

^S 

2 

2:44 
9.2 

8:32 
0.7 

14:44 

ma 

21.^ 
—lA 

N 

Tu 

2 

4r20 
7.2 

9:28 
2.9 

15:40 
9.4 

22J7 
-0.4 

Th 

2 

5.-08 
6.9 

10K» 
3.6 

16:10 
8.4 

23fM 

0.2 

§ 

3 

3:SS 
a  4 

9:31 
1.5 

16:25 
9.9 

22.^ 
—0.7 

\v 

3 

5:24 
6.7 

lOT-il 
3.6 

16:33 
8.5 

23:40 
0,4i 

F 

3 

6.-01 
6.8 

U:16 
4.0 

17:10 
7.8 

M 

4 

4:29 
7.4 

9:5a 
2.3 

16:09 
9.4 

22:,^ 
0.0 

C  Th 

4 

6:43 
6.4 

11:85 
4.2 

57:41 
7.6 

c|s 

4 

o.-oo 

1.0 

7:07 
7.0 

12:50 
4.1 

ISrS) 
6.5 

c 

Tu 

5 

6.5 

10:44 
3.3 

17:01 
8.6 

F 

5 

0:54 
1.0 

8:06 
<5.6 

13^ 
4.4 

19:11 
6.8 

S 

5 

IKW 

1.8 

8:06 
7.8 

14:25 
8.7 

6.0 

W 

6 

OrOQ 
0.7 

7:09 
6.0 

11:50 
4.1 

18:10 
7,9 

,  s 

6 

2:10 
1,4 

9:11 
7.1 

15:12 
3.9 

20:16 
6.7 

EM 

6 

2K)0 
2.4 

8:57 
7.6 

15:31 
2.9 

21:23 
6.0 

Th 

7 

1:3S 
1.0 

8:47 
6.2 

13:35 
4.5 

19:40 
7.4 

§ 

7 

3:16 
1.6 

10:00 
7.5 

16:11 
3.0 

21:r>9 
6,9i 

Tu 

7 

SKK) 
2,7 

9:40 
7.8 

16:13 
2,3 

22rJ0 
6.2 

F 

8 

S:01 
LI 

9M 
6,7 

15:28 
4.1 

21:17 
7.3 

M 

6 

4^ 
1.9 

10:35 
8.0 

16:53 
2.1 

£2:54, 
7,2 

,w 

8 

3:47 
2.8 

10:12 
8.1 

16:51 
L6 

6.5 

& 

9 

4:0fl 
1.0 

10:4^ 
7,3 

16;3& 
3.3 

22:^20 
7.7 

A 
E 

Tu 

9 

4:46 
2.0 

11:08 
8.2 

17:25 
1.6 

23:35  1 
7.5 

Th 

9 

4:26 
8.0 

10:40 

8.6 

17:24 

0.8 

•23^50 
6.7 

S 

10 

4:.'i3 
0.9 

11:24 
7.» 

17:18 
2.6 

23:11 
7.9 

W 

10 

5^ 
2.1 

11:31 
8.6 

l7Jte 
0.9 

F 

10 

4:66 
8.1 

8.9 

17.56 
0.1 

M 

11 

5:30 
D.9 

11:52 
S.S 

17:52 

23:54 
8.2 

Th 

11 

0:10 
7.6 

5:46 
2.2 

11:56 

8,9 

18lIH 
9  2 

S 

11 

0:29 
6.9 

6:30 
8.1 

11:40 
9.4 

-U,6 

Tu 

12 

6:01 
1.0 

12:1* 
8,& 

18:21 
1.2 

• 

F 

12 

0:44 
7.6 

6:10 
2.3 

12:19 
9,2 

18:47 
— U.2 

•  ^ 

12 

1.-06 
7.0 

6Kft 
8.0 

12:13 
9.7 

19«) 
-1.0 

£ 
A 

W 

13 

0:32 
8.3 

0:39 
1.2 

12:41 
8.6 

18:49 
0,8 

8 

13 

1:15 
7.5 

6:36 
2.3 

12:43 
9.5 

19:16 

s  M 

13 

1:41 
7.1 

6:40 
8.0 

12:47 
9.9 

19:37 

• 

Th 

14 

1:01 
g.4 

6:5a 
h'2 

13:04 
8.9 

19:14  ; 
0,4 

S 

!■* 

1:49 

7,4 

7.^ 
2.5 

13:  to 
9.6 

19:51 
-0.4, 

!Tu 

14 

2:17 
7.2 

7:17 
3.1 

1352 
9.9 

20:16 

F 

15 

l:3t 
S.3 

7:15 
1.5 

13:24 
9.0 

19:37 
0.1 

M 

15 

2:20 
7.2 

7:35 
2.7 

13:40 
9.7 

20:26 
-fl,9 

|W 
1 

15 

2:54 
7.1 

7:59 
8.2 

14^X2 
9.7 

20-i'7 
-1.3 

S 

16 

2:00 
7.9 

7:3B 
l.S 

13:46 
9.1 

20:09 
—0.2 

a 

Tu 

16 

2:59 
7.0 

8:10 
3,0 

14tl4 
9.5 

21,-07 
—0.7 

Th 

16 

3:35 

7.1 

8:46 
8.8 

14:48 
9.3 

21:41 

S 

17 

2:S1 

7.e 

S:04 
2.2 

14M1 
9.1 

20:44 
—0,2 

W 

17 

3:41 
6.7 

8:50 
3.4 

14:53 
9.1 

21  ^'iS 
—0.3 

F 

17 

4:20 
7.2 

9:40 
8.4 

15:38 
8.7 

22:3 
-0.:' 

M 

IB 

B:0& 
7.1 

g:34 
Z6 

14:40 
9.0 

21:24 
0.0 

Th 

18 

4:34 
6.5 

9:40 
3.8 

15:40 
8.5 

22:46 
0.2 

S 

18 

5:11 
7.3 

10:46 
3.4 

16:40 
8.0 

23::i0 
0.5 

Tu 

19 

a:47 

9:ty7 
S.1 

16:15 
8.S 

22:09 
0.3 

F 

19 

B:3fi 
6.3 

10:46 
4.1 

16:44 
7.8 

23:47 
0,7 

3) 

§ 

19 

6K)8 
7.4 

12:01 
'    3.3 

17:56 
7.2 

S 

W 

20 

4:8« 

9:47 
3.6 

15:{>7 
8.3 

'23:0rt 
0.7 

D 

S 

20 

6:49 
6.5 

12:13 
4.1 

18:08 
7.2 

.    .    . 

E 

M 

20 

0:20 
L2 

7:03 
7.8 

13:26 
2.8 

19r25 

6.6 

3) 

Th 

21 

5:48 
5.  a 

10:44 
4.2 

mm 

1.8 

^ 

21 

0:55 
1,2 

7:57 
7.1 

13:50 
3.5 

19:47 
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4.1 

20:03 
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9:41 
8,4 

16:08 
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Th 

23 

8:26 
2.6 
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9.4 

16:44 
-0.2 
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7.1 

§ 
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2:!» 
LJ 

9:41 
7.2 

15:28 
3.1 

21:"29 
7.7 

W 

24 

4:08 
L6 

10f24 
9.3 

16:55 
0.0 

23.19 
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2.7 

10:87 
10.1 
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25 
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0.9 

10:24 
8.1 
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Th 
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1.7 

11:06 
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17:48 
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6:10 
2.7 

11:23 
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Tu 
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4:44 
0.7 

11:01 
8.S 

17:13 
0.6 

23:28 
8.8 

0 

F 

26 
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8.3 
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1.7 

11:46 
10.7 

1*t-27 
—1.8 
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26 

0:65 
7.6 

6:67 
2.7 

12:07 
10.8 

-il| 

i' 

W 

27 

5;29 
0.6 

11:11 
9.7 

17:5^ 
-0.5 

B 

27 

0:67 
8.3 

0:17 
1.9 

12.-27 
11.1 

19:11 
—2.3 

M 

27 

1:41 
7.6 

6:42 
2.7 

12:51 
10.8 

19:47 
-11 

O 

Tb 

28 

0:16 
9.4 

fl:Ofl 
0.5 

12:19 
10,3 

IS:3fl 
—1.4 

§ 

28 

1:43 
8.1 

2.1 

1^:08 
U.l 

I9:fj6 
—2.3 

Tu 

28 

2:24 
7.6 

7:28 
2.8 

13:85 
10.6 

20:30' 
-1.8 

F 

29 

1:02 
9,4 

,6:46 
0.7 

10.  S 

19:22 
-1.9 

N 

M 

29 

2:30 
7.7 

7:40 
2.4 

13:,50 
10.8 

20:42 
--2.0 

iW 

29 

8:07 
7.6 

8:18 
2.9 

14:18 
10.0 

21:09 
-1.3 

S 

30 

9.0 

7,-24 

la 

ia:33 
10.9 

20:07 
-2.0 

Tu 

30 

3:19 
7.5 

8:24 
2.8 

14:32 

ia2 

21:26 
—1.4 

Th 

30 

8-.50 
7.5 

9HX) 
8.0 

15:04 
9.2 

21.4* 

i 

31 

S.6 

§:02 
1.6 

14:12 
10.8 

20:.j3 

F 

31 

4-.80 
7.6 

9:62 
8.2 

15:50 
8.4 

22:28 

The  t4r1 

frrim  Mi^hti 
vrhiiih  in  i. 
miles)  a  m 
The  tlT 
(a.ra.).ftU^ 

e^^ufttor:  A 

(?5i  are  placed  in  the  onJer  of  oecurronee^  wi 
on  of  <otiMNnit1Vf  be  1Kb ti?  wilt  indicate;  wh*^ 
l.uw*'r  l^w  WnUT,  whieh  i.n  thf  tliitum  of 
■^  feet  tirJow  ineMn  !?eiv  level,    Te>  HtmI  the  di 
miH  {  — )  [iign  ia  Uefiire  ih 43  height.  In  whieh 
nensed  isCn^motK^lttiin  Stundurd^  150th  meH 
C renter  are  in  the  nflemcMin  (ji.  m.l  and  whi'i 
T  moori;  Ji.  Ui  quar.t  G>  f"lJ  m<xJo:  (It  3d  < 
y  P,  miK>n  in  apogee  or  pyrigee. 

th  their  timea  on  the  first  line  *nd  hel« 
Eher  it  in  hi^h  or  low  water.    The  heigh 
sfHiinllTini'  uti  the  CfMiKt  and  Ge<Kletle 
plh  nf  VI  flier,  add  the  tabular  hii^ight  to 
ease  euhtraet  it. 

dian  W. :  0^  i*  midnight,  ]2'>  is  noon:  all  h 
1  dimlnififaed  by  12  give  the  times  after  i 
juar.;  E,  moon  on  the  equator;  N,  S,  m 

ht«c 
t8,lr 
Surv 
the 

ours 
loon 
oon 

)n  the  second  line  of  each  day;  1 
\  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region;  and 
soundings  given  on  the  chart.  1 

less  than  12  are  in  the  forenoon 
;  for  instance.  15:47  is  8:47  p.  m.  1 
farthest  north  or  south  of  the  ! 
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JAKUABY, 


FEBRUARY. 


MARCH, 


I>*yof— 
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Tb 
F 
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Tu 

W 

Tb 

F 
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s 
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Th 
F 
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Tiiiieaad  Height  of  Hlgli  and 
Low  Wattsr. 


Bay of— 


9M  V&:2a 

—0.2  3.2  .    .    ,    ,    ,    . 

B1W  nm 

0.0  a.B  .  .  .  .  .  . 

7:W  I7m  ...... 

—0.1  a.8  .  .  *  .  .   . 

3:130  18:2i 

—0.*  4.1  ,    ,    .    ,    .    . 

4:04  I9:a&  .,,... 

—0.8  4,S 

4.45  19:44  ...... 

—X.2  4.fi 

fi^JA  20:21  ...... 

— L3  4.2  .....    . 

5:&1  aO:.^ 

—1.4  4.0 

6:11  2136  ...... 

—1.2  8.S  .....    . 

6^4  2VM  ...... 

—1.0  3.4  ...... 

^M  *^i3^ 

—0.8  3.0 

7^00  22116 

-«.6  2.5  .....    . 

7m  2i^aa 

— 0.»  2.2 

7:06  I&:35  ...... 

0.0  2.3 

7ilO  16:49 

.0.1  2.«  .....    . 

6:B0  l^:Ofl  ,    .    .    ^    .    . 

0.2  2.S  .....    . 

6:10  16:21 

0.1  3.1 

S^*!  16:&l 

-4K1  a.6  .....    . 

3:41  17r^  ...... 

—0.6  3*9 

4^  liA'M 

—1.0  4.2 

4:21  11^47 

^1.2  4.4  .....    . 

4:a9  19:35  ...... 

—1.3  4.4  .....    . 

5:00  20:21  ...... 

-1.8  4.3 

5:26  2t:10  ..,,.. 

-1.2  4,0  ...... 

5:43  22:0S 

—3.1  9.5  .....    , 

0^  28:00  ...... 

— 0.«  2.9  .....    . 

6:20  ISrM  IS:  19      23:50 

-^J.6  2,4  l.iJ         2,1 

6ra7  14:09  2»J:48    .    . 

-4).2  2.7  l.a    .     .     , 

0:4a  7;00  14^50    .    . 

l.a  —0.1  3.1    ..     . 

7:06  15-^  ...... 

0.0  3.5  .    .     ,    .    .     . 

«:&4  16:17 

-0.1  3.7 
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Tu 
W 
Tb 
F 
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i 
M 

Tu 
W 
Th 

F 
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B 
M 
Tu 
W 
Tb 


Fjl9 

S  |20 


M 

M 
Tu 
W 
Th 

F 

S 

s 


Time  and  Height  of  Hl^h  and 
Low  Wator. 


2:08  17:02  ...... 

—0.2  4.0  .....    . 

2M  17:^0  ...... 

-4.5  4.1  ....,,    . 

8:38  18:35  ...... 

—0.7  4.1  .....    . 

4:20  19:19  ...... 

—1.0  4,0  .....    . 

4ii5  19:59  ...... 

—LI  3.4(  .....    . 

B:20  20:a7  ...... 

—1.0  3.5  .....    . 

5?40  21:10  ...... 

—0.7  3.2  .....     . 

5:60  21:48  ...... 

—0,5  2.9 

5:56  22r29 

-0.3  2.4  .....    . 

5:56  14:00  l3;0O      22:40 

0,0  1.9  IJ\         1.9 

h^  n-Ai  ...... 

0.2  2,2  .....     . 

6m  13:56  ...... 

0.4  2,4 

6:EB  14:14  ...... 

0,4  2.7 

3:»0  14:35  ...... 

0.3  3.0  .....    . 

1:55  15:14  ...... 

0.1  a4  .....    . 

1:B0  15:56  ...... 

-0.3  3.7 

S;3a  16:42  ,...., 

-0.fi  3,9  ,..,., 

8:03  17:82 

— O.S  4,0  ,    .     ,    .     .    . 

3:22  18:29 

-0.9  4.0  .    .     .    .    ,    . 

3:49  19ri7  ...... 

-0.8  3.fi  .....    . 

4:11  20:20  ,,..., 

^0.7  3.5 

4:29  ll:3ti  M.flO      21:19 

-0.5  L3  l.-i         3,1 

4:47  11^^  15:56      £2:^ 

-4>.3  1,7  1,1         2,6 

5:01  11:57  17:41      23:40 

0.0  2.3  0,9         2.0 

5:»4  12:80  18:^1    .     .    . 

0.2  2,6  0.8    .    -    . 

0:41  ^A9  13:11       20:33 

l.e  0.3  S.0         0.6 

1;4B  5:5t  13;53      22:SS 

1.0  0.3  3.3         0.3 

3-25  S^M  14:39    .     .     . 

0.5  0.3  &e    .    .    . 


Dayof— 


W.  Ho 
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M 
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W 

Tb 
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M 

Tu 

W 

Tb 

F 

8 
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M 
Tu 
W 


Time  and  Height  of  Hl^h  and 
Low  Wnttr. 


OJfi  IMS  ....,, 

-0.2  a.7 

1:21  lfi:19 

—0.4  S.7  .....    , 

2:06  17:10  ...... 

—0.6  X6  .    .    f    .    ,    . 

2:68  18:0S , 

—0.7  A.6  .....    . 

3:31  18:51  ...... 

— O.tt  8.2  ....    . 

103  19:40  ...... 

—0.4  3.0  .....    , 

4fll  20:2«  ,..,.* 

—0.2  2.7  .....     * 

4:81  2l:li  ...... 

0.1  2,4  .....    . 

4:33  11:54  I6;10      22:19 

0,8  1.8  L3         2.0 

4:3d  11:81  17:29      23:'J» 

0.5  2,0  LO         1.7 

40*1  11:41  17:&2    .    .    . 

O.S  2.1  0.9    ..     . 

0:05  4:41  11.55       1S:45 

Lfi  0.8  2.4         0.6 

1:45  4:44  12:15      i^M 

LI  O.H  2.8        0.3 

1^45  21:15 

3.1  oa 

13:22  22:26  ...... 

3.4  -4J.2 

14:06  23^ 

3.6  -^.4  .....    . 

1S:00 

3.6  .. 

0:30  15:58  ...... 

—0.5  8.6  .....    . 

1:21  17:05  .,.,., 

-0,5  3.4  ,    ,    .    ,    ,    . 

1:51  18:11  ...... 

*^.4  3.2 

2:20  9:26  12.-00      19:2(1 

—0.2  L3  1.2         2.S 

2:45  9:38  14:12      20:36 

Oa  1.7  1,1         2,4 

3.^  9:12  15;49      22:01 

0,3  a.3  0,7         2.0 

3:60  10^5  16:3a      23:11 

0.6  Z6  0.4         1.8 

4:0*  10:60  18500    .    .    . 

0.6  2.9  0,2    .    .    . 

0:20  4-14  11:30      19:15 

L4  0.6  3.3      -OA 

1:16  4,-^  12:12      20:^> 

0.S  0.6  3.5      -0.2 

3.0a  4:40  12:5S      21:44 

0,7  0.6  3.0      -0.3 

13:41  22:65 

tA  —0.5 

14:30  23:53 

3.5  ^-0.4  ...... 

ir.:20 

3.2  ...    .    


The  tides  un 


f  tiicb  day  J 


uKpIaued  l»  the  order ol  occnrrence.  with  ihait  times  on  the  first  line  and  heiKhta  on  Ih^  sewmd  line  of  

a {^jfmparifion  orcfmstontivo  li«tghtJ4  u ill indlint^  wheiher li  is  hl^lu>T  kiw  water.  Tin*  ht^iL^BiH.  in  foor  nud  t«nlh«,  arm  rt^ckoned 
from  Mean  Ix*werl/»u  Wjiu-r,  ivhli.h  Lh  ibtr  dictum  dT  KoumUniKH  nfi  ihcCoiiHt  and  (iishjitir'  Survtn  lUnriM  forthiis  regtoii,  «nd 
A^hleh  la  1.3  feet  iMilow  mean  ,«*?«  level.  Tm  Itnd  the  dt^ptli  of  wjittT.  iidd  the  iabnlur  luMj^'ht  lo  ihv  .Mtuudlnare  glv«n  nn  fne  rhjirt^ 
milvm  tt  ml  ntis  ( - )  algn  h  ht^turc  tU«  height,  In  wlik-h  ca-^^  subimt t  IL 

The  tiui eased  Is QHtmopoll Inn  ^ttindftni,l»'i5th  meridhm  W.;  ifi  1* midnight.  12'*  iMtioon;  uU  houni  lesM  than  12Hnf  in  the  forenoon 
(a.  IE.) .  all  gritateraru  itj  the  ftfterudon  {\k  m,},  niid  whew  diminished  by  12g^lvo  th^  timesaltcr  noon;  lor  hnttaiiw.  15:47  iaa:47  p.  m. 

^,  new  moTiTi:  j; ,  l^t  4|Ljar.;  Q.  full  moon;  (C,  3d  qmir,;  K,  moon  on  the  equator;  ?f,  S,  moon  farthest  north  or  eouth  of  the 
equator;  A,  P,  moon  in  tLpn^&i  ur  (Hiris^'f^ 


174 


ST-  MICHAEL  (Norton  Sound),  ALASKA,  1909. 


APRIL. 


8 

Dnyof— 

W. 

Mo. 

Th 

1 

A 

F 

2 

8 

3 

8 

i 

E 

G 

M 
Tu 

5 
6 

W 

7 

Th 

a 

- 

F 

9 

8 

10 

n 

11 

8 

M 

12 

C 

Tu 

13 

W 

U 

Th 

15 

F 

16 

B 

17 

P 

E 

§ 

18 

• 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

N 

S 

24 

8 

25 

:^ 

M 

26 

Tu 

27 

W 

28 

Th 

29 

A 

F 

30 

Time  and  Height  of  Hl^h  and 
Low  Wiiii?r. 


0:40 

l.-W 
—0.2 

1:52 
0,1 
2:15 
0.S 

2:21 
0.5 

S:07 
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-4J.7 
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L8 
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9:2fi 
3.4 

2:09 
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—0.9 
21:00 

-<>.a 

21:42 
—0.6 


16:49 
2.5 

12:14 
L2 

14:0e 
0,8 

15:11 
0.4 

16:29 
—0.1 
17:34 
—0.4 

10:05 
3,7 


18:31 
^0 

30^1 
1,8 

21:29 
1.6 

22:44 
1.2 
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--0.4 
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23:11 
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W.  Mo. 


8 

9 
M 
Tu 
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Tu 
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Th 
F 
S 
B 
M 
Tu 
W 
Th 
F 
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Time  &nd  Hetffht  of  High  antl 
Low  Water. 


lfi:30  23:20  ...... 

1.8  0.6  .....    . 

7:45  15:04  1S:25      23:M 

2.1  1.3  1.4  0.7 

7:51  15:44  20:55      23:51 

2.3  0.8  1.1  0.9 

8:01  10:05  ...... 

2.4  0.5  ...... 

8t06  16:52  ..,,.. 

2.6  0.2 

8:21  17:15  ...... 

3.0  —0.2 

»:44  17:50 

3.3  —0.5 

9:14  18:20 

3.6  —0.8  ...... 

9:47  18:46  ...... 

3.8  —1.1 

10:21  19:25  ...... 

3.9  —1.2 

11:01  20:lH 

3.9  —1.2  ...... 

11:49  20:41 

3.7  —1.0 

12:31  21K3ft  .    .    .    .    ,    , 

3.3  -O.H  .    .    ,     .     .    , 

13:19  21:35 

2.ti  — 0.4  .....    . 

14^15  21:,'iO  .     .     .     .     .     . 

2.2  0.0 , 

5:4H  12:29  16:39      22:42 

2.3  1.3  3.5  0.2 

fi:24  1S:5»  18:36      22:58 

2.7  0.7  1.0  0.5 

6:56  15:20  20:46       22:55 

3.1  O.l  0.6  0.5 

7:31  1G:21 

3.5  -0.5 

8:10  17:10 

3.9  — 0.9  .     .     .     .     .     . 

8:50  17:59  ,...., 

4.2  —1.3  ...... 

9:30  18:41 

4- a  -L3 

10:07  19:14  ...... 

4.3  —1.3  ...... 

10:44  19:49  ...... 

4.1  —1.2  ,...,. 

11:19  '20:21  ...... 

3.8  —1,1    „ 

11:54  20:48  ...... 

3.4  -0.8  ...... 

12:14  21:0fl  ...... 

2.8  -0.5  ...... 

11:40  21:11 

2.4  -^.1  .     .     .     .     ,     , 

6:34  21:15 

2.1  0.1  .....    . 

6:14  21:31    

2.4  0.4 

e:30  21:00  ...... 

2.6  0.5  .....     . 


JUNK. 


D»yof— 


W.  Mo. 


Time  and  Keight  of  Blfhi 
Low  Water. 


6:4S 

2.7 

6:49 
3.0 

7:08 
3.3 

7:31 
3.7 

7:69 
4.0 

8:36 
4.2 

0:15 
4.3 

9:66 

4.2 

10:39 

3.9 

1);23 
3.6 

12:00 
2.9 

4.30 
2.1 

4:30 
2.6 

5:09 
3.1 

5:44 
3.4 

6:20 
3.9 

7:00 
4.3 

7:42 
4.4 

8:22 
4.5 

9:02 
4.6 

9:39 
4-3 

10:11 
4,0 

10:46 
3.6 

11:07 
3.1 

10:39 
2,6 
5:23 
2.1 

4^.55 
2.3 

5i>4 
2.7 

5.^4 
2.9 


3.1 


16:25    . 
0.2    . 

16  i5    , 
—0.2    . 

16:4ft  . 

-0.5  , 

17:18  , 

—0.9  . 

17:46    . 
—1.1    . 

18:06    . 
— l.S    . 

ia:31  . 

-1.5  , 

19:00  . 

—1.5  . 

1957  . 

—1.3  . 

19:.'J1    . 
—1.0    , 

20i)9    . 
—0.6    . 

7:35 
1.9 

21K)0 
—0,1 

21115 
0.0 

15:08 
0.0 

15:53 
-0.5 

16:39 
—0.9 

n.'25 
—1,4 
17^ 
-1.5 

18:^ 
—1.5 

19:00 
~L3 
19:18 
-1,2 
19:3S 
"LO 

19:51 
-0.7 

19:54 
-0-3 

19:54 
—0.1 

30:M 
0.1 

19:42 

0,2 
16'ii0 

0.3 

lfi;l4 
-^.1 


13:25 


^,3 


Th€  t1ile»&re  placed  In  the  order  of  iK^f^uiremre^  with  tbeir  tlme«  on  the  nr«t  line  and  hclRfhtn  on  the  rieeond  Ifae  of  each  diy: 
a  fDm[jdriivin  of  consecutive  heights  will  indii^nto  whether  It  in  high  or  low  water.  The  heights,  in  feet  nnd  tpnthh,  are  reiltunfJ 
froQi  Me^in  Lowe5f  Low  Water,  whleh  is  the  dntiim  of  s^inndiiigs  on  the  Coaal  aiifl  GixMletie  Surrey  Chn.rt*s  for  this  region,  mid 
whi<'h  I*i  1.3  ft^et  Iselow  meaii  siea  level.  To  ilnd  the  depili  of  wiiler.  add  the  tabular  height  to  tlae  soiindidgs  given  on  inc  chan 
unleNi  a  minuB  (— )  sign  Lu  before  the  height,  in  which  ea'*e  subtract  it. 

Th*!  1 1  me  HBCdift  Cosmopolitan  Ptandard.  Ifijith  meridian  W.tO''  i»  midnight,  12^  Is  noon:  nil  bonrHleKtthan  12  are  In  the  f  orenrjnn 
(a.  m.),  ailgfealer  iire  In  the  aftemfhjn  ( p,  m,)  and  when  diminiiibed  by  12  give  the  times  after  noon:  for  Instance.  15:47  Ls3:47p.  ^ 

9,  new  moon:  J).  Is^t  quar.j  Q.  full  moon;  (T,  3d  fiuar,:  E,  moon  on  the  e<iiiiitor;  N,  B.  moon  fartheat  north  or  Bonthof  ibe 
equator:  A,  P,  trnxm  in  apogei^  or  pt^Hgt'c. 
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JULY. 


ej  Day  of— 


S    W.  Mo. 


Tu    6 

w!    7 


Th 
F 

S 

M 
Tu 


N 

vv 

Th 

• 

F 

S 

1^ 

M 

Tu 

W 

A 

Th 

E 

F 

S 

:j) 

S 

M 

Tu 

W 

Th 

s 

F 

S 

Time  and  Height  ol  High  and 
Low  Water. 


6:62  16:31  ...... 

3,6  —0.6  ...... 

6:21  16:60 

8.9  —1.0 

6:52  17:06 

4.2  —1.2 

7:31  17:21 

4.3  — L3 

8:14  17:42 

4.4  -1.4  ...... 

8:59  18:02  .,..., 

4.4  —1.4 

9:44  18:24 

4.1  —1.2 

10.-29  18:58  ...... 

3.6  —1.0 

11:13  19:00 

3.0  —0.6  ...... 

2:56  6:40  11:46      19:17 

2.0  1.7  2.i      —0.4 

3:10  19:40 , 

2.6  —0.2 

3:46  19:50  ...... 

8.2  -0.1 - 

4:26  19:30 

3.5  —0.2 

6:05  16K)1 

3.9  —0.3  ...... 

5:49  16:48  ...... 

4.2  -0.8 

6:36  16:27  ...... 

4.4  —1.2  ...... 

7:19  17:04  ...... 

4.5  — 1.3  .    .     .    ,    .    . 

8:00  17:35 

4.4  —1.3  ...... 

8:41  18:00 

4.2  —1.2  ...... 

9:19  18:25 

3.9  —1.0 

9:54  18:85  ...... 

3.5  —0.8 

10:27  18:47  ...... 

3.1  -0.5  ...... 

10:45  18:62  ...... 

2.6  —0.2 

8:31  6:60  9:48      18:44 

2.0  1.9  2.1         0.0 

3:16  18:57  ...... 

.2.8  0.1  .....     . 

3:27  18:40 

2.6  0.2  .....     . 

8:47  18:12  ...... 

2.8  0.2 

4:04  16:19 

3.0  0.0  ...... 

4:29  15:31 

3.4  -0.4 

5:06  16:50  ...... 

3.7  —0.7  ...... 

6:41  16:14  ...... 

4.0  —1.0 


AUGU8T. 


O 


Day of— 


W, 


§ 

M 

Til 
W 
Th 

F 

B 

S 
M 
Tu 


Mo. 


.N  Th  12 


F 

S 

i 

|M 
Itu 


W|18 
Th  19 


F 

S 

i 

M 

Tu 
W 

Th 

F 

s 
§ 

OiM|30 
PiTu  31 


TEme  and  Helj^ht  of  High  and 
IjOw  Watc^r. 


6:27  16:29 

4.1  — LO 

7,15  16:42 

4.2  —1.1  ...... 

8r01  17:02  ...... 

4.1  —1.0  .    .     .         .     . 

8:51  17r23  .,.,.. 

3.8  --0.8 

9:49  17;!Se  ...... 

S.4  —0.6  ,.,... 

1:04  3:69  10:43       17:49 

Lfi  1.3  ^.8      —0.3 

li)6  5r&4  11:39      18:11 

2.1  1.3  2.1      —0.1 

l:Sl  BtQO  12:41       1&:M 

2.6  1.1  1.6         0.0 

2:11  9t4H  14.^      18:40 

3.0  0.7  0.9         0.0 

2:&2  12:21  15:28      18:36 

3.4  0.3  0.4  0.0 

3:39  13:31 

3.8  -0.1 

4:1*0  14:28 

4.0  -0.5 

3:18  Ihtll  ...... 

4.1  —0.8 

em  15:56 

4.1  -^.9 

6:65  16:33  ...... 

4.0  — 0,9  .     .     .     .     .     . 

7:41  17:00 

3,8-  -0.9 

8.-23  17:18 

3.5  —0.6 

9:06  17:27  ...... 

3.2  —0.3 

9:4,T  17:38 

2-8  —0.1  ...... 

1:16  ^M  10:40       17:42 

1.6  l.fi  Lii  0.1 

1:25  5:40  11:25       17:44 

1.9  1.3  1.9  0.4 

1:16  7K)&  11:30       17:,Vi 

2.2  1.8  1.5  0,ft 

1:33  17:40  ...... 

2.3  0,5    . 

1:52  11:40 

2.6  O.T  .....     . 

2:15  13:23 

2.9  0.2 

2:46  14:10 

3.2  —0.1 

3:28  14:20  ...... 

3.5  —0.4  ....... 

4:14  14:40 

3.7  -^.5 

5:10  15:06  ...... 

3.7  —0.5  ...... 

6:05  Ib:-^ 

3.7  -^.6  ...... 

6:58  16:37 

3.3  —0.4 


SEPTEMBER. 


Dayoi- 


W.  Mo. 


w 

Th 
F 

B 
§ 
M 
Tu 
VV 
Th 
F 

§ 
M 
Tu 
W 
Th 
F 
S 
§ 

u 

Tu 


W  I  22 
Th|23 
F    24 

s  Us 

§|26 
Mj27 
Tu  28 
9IW   29 
"  Th  30 


Time  Atid  Height  of  Hli^h  and 
Low  Wa-ter. 


8:00  15:65  22:48    .    .    . 

3.3  —0.2  1.3    ..     . 

2:00  9:00  16:12      23^05 

LI  2.9  0.0         1.9 

3:46  10:10  16:28      23:13 

0.9  2.4  0.2         2.4 

632  U.-26  17:02      23:60 

0.8  1.9  0.4         2.6 

6:16  12:30  17:14    .    .     . 

0.7  L6  0.4    ..     . 

0:30  7:54  13:35      17:20 

3.1  0.4  0.9  0.4 

1^16  9:34  14:40      17:34 

3.4  0.2  0.5  0.3 

2:00  31:10 

3.7  — O.l  .....     . 

2:50  12:36 

3.8  ^-0.4  ...... 

3:40  13:34 

3.8  —0.6 

4:38  14:15  ...... 

3.6  —0.5  ...... 

5:34  14:50  ...... 

3.4  —0.5  ...... 

6:28  15:25 

3.2  —0.3  ...... 

7:24  15:^50 

■2.9  0.0  ...... 

B:13  lfi:00  23:04     .     .     . 

2.6  0.2  1.7    .     .     . 

2:45  11:11  16:10      23:12 

1.3  2.3  0.4  1.9 

4;^  10:30  16:34      23:14 

la  1.9  0.7         2.0 

5:36  11:30  16:33  "   23:22 

0,9  1.7  0.8         2.2 

3:43  12:20  UlidO      23:36 

0.7  1.4  0.9          2.6 

6:aQ  13:20  16:16      23:51 

0.5  1.1  0.9         2.8 

7:38  14:20  15:-%    .    .    . 

0.2  0.9  0.8    .    .    , 

0:20  8:58  .....    . 

3.1  0.0 

0:64  9:55 

3.3  —0.2 

1:36  10:33  ...... 

3.4  —0.8 

2:24  11:50 

3.5  — 0,4 

3:22  12:30 

a.4  ^^.3  ...... 

4:27  13:06  20:30      22:!00 

3.1  -0.2  1.2  1.1 

5:40  13:36  20:40    .     .    , 

2.9  0.1  1.6    ..    . 

0:00  7:00  13:38      30:50 

1.2  2.6  0.2  1.9 

2:10  8:'M  14:38      21:00 

LO  2.1  0.6         2.2 


The  tides  are  placed  in  th«  order  of  occurrence,  with  their  times  on  the  flret  Unv  mid  hoigiits  on  the  fwcotid  line  of  each  day: 
a  comparison  of  consecutive  heigh  Ut  will  indititiewhtLthtT  it  is  hij^rh  or  knv  WBtrr.  11  if  luijflitrf,  in  li^t  t  iind  K^rtihs.  an^  rerkoned 
from  Mean  Lower  Low  Water,  whk-h  i«  the  datum  ol  iioundings  on  lh«  Cftimt  mirj  lii  i^li  ti.  h.iirvrv  i  ImrEs  Ut  thi.H  rt'wit'ii,  and 
which  i8  1.3  feet  below  mean  M»a  level.  To  find  the  derdb  <»f  wutf r,  juld  ihe  Uibulur  tu.  iffht  u*  i\w  MMiiidingB  given  on  the-  rliart^ 
unless  a  minus  (— )  sign  is  beJnre  Ihe  height,  In  wliich  caf*e  stibtraot  ii. 

ThetimeusedisCosmopolitanSlnndHrd.lt^.'ith  mtiridian  W.:  O''  ik  tiiidnight.l2i>  is  noon;  uU  honrn  \om  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  Inthenfternoon  tj>.  m.)  ami  wheudlmiui^hedby  12  give  the  tlmeH  after  noon;  for  Iristauce.  16:47  ii*  3:47  p.  m. 

#,  new  moon;  ^.  Ist  quftr.;  Q,  full  moon;  C-  3*'  ^lu^r.;  E,  movn  on  the  eqnator;  N.  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogi.!;:  or  peiiget. 
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ST.   MICllAMI.   (Niirtun  Siiiiiiill,   Al.ASKA,    HHXt. 


r=: 


.> 


^^ 


■^     ^ 

^J*. 


1 


•4 


f.  rt 
to.' 


■V. 


li'l 


yn'TOHFAl. 


S| 

$1 ; 

M 
Ti 

n 

F 

Ti 
W 
Th 
K 
S 
§ 
M 


c 

Tu    .=>' 

w    ti 

Til     7 

F      -S 

iS      V* 

»l    10 

M    11 

,. 

Tn  VI 

Tn  H* 
W .  2<l 

^Ith'si 
I 


E ,  Tu  26 

O  Th  2B 
F  I  2!.* 


3;  la 

4:30 
U.3 


-11.  5 


an 
1  an 


3:4U 

4:4U 
2.Q 


■i:{J4 
0.7 
4:5n 

u.l 

-^1.4 
7J» 


i:no 

3:aA 
l:at> 

(I,  y 

ii.4 


2.0 

1^:10 

an 


15:urv 

i=»:l;i 
a' 

i:i:30 

15  41 
0.7 


y:0o 

— o.r* 

IU;17 

llrtri 
— U.  4 

1 1  :M, 
— t>.l 


VA-m 

0.1 

Ut:2H 

7;4:i 

LIT 


ItJOn       14:^0 
\.^  11 

U:]s       1  l:ZO 


-21  m 

2-1:  Hi 
3.4 

23-20 


23:ftH 


-0. 7 
10:11 

lOi.^ili 
—0.2 

11:11 
U.l 

1.7 

-Ai 
Lli 

y:U 
1.1 

1.0 

-t:32 

1.1.1 


Lt) 

lHi4.H 

i.y 
i^T^ri 

12:24 
0.7 

12;;iri 
0,7 

1-2:^0 
0-7 


•2  ti 


i?2:^ri 

231:40 

li.7 


2u;^2 
2.i> 


J.  1 


L^l:|st 
1  A 


vjm 


iy;iij 

1^.7 


NOVEMHKIL 


W.  Mu 


Tiiiwaiii]  l{ulght  t4  High  and 
Low  Water. 


M 
Tu 
VV 
Th 

If, 

s 

M 

Til 
W 
Th' 

!■ 
S 

M 


I 
Tu  16 

W    17 

Th.lH 

fIio 

>?  '  20 
H  '  L't 
M  '  22 
Tu  2:j 

Til  2.^  I 
F2«! 


s 

27 

!4 

2H 

M 

29 

Tu  -.^0 

I 


tj:14  22:1^  .          -     ,     .     . 

-^,U  4.2  .     .     ,     .     .     . 

7:U^  L^i-'/t  ...... 

^1.1  1,1 

T;n2  23:;J5 

— I.  1  LI  .....     . 

P:3A .     . 

—1,0 ,    .     . 

0:1  H  y:LT  .,,... 

3.^  _0.  !S  ...... 

1:U!!  *lfJ|^  ...-., 

;j,-E  -Hj.ri  .     ,     .     .     , 

l:.^i  10;IH  .         .    .    . 

2.8  0,^  .    ,     .     . 

2;3U  1040  IVIIH       2;i:im 

2,1^  IJ  U  1,'ii           1.7 

a:&4  10:14  19:14    .     . 

l,H  0.4  2.2    .     .     , 

11;:^  U»:^tt^  ,,..., 

0.0  2.  a 

m'*  10:.-*0 

0,7  2.13 

4i25  VJm  -     .     .     .     . 

0,S  2.H  .     ,     ,     .     . 

4%=^  2U'I^  .     .     ,     .          , 

—0,1  ;ii  .    .    . 

ri!24  20:34  ..,.., 

— O.i  3.4  .....     . 

ft  AS  20  :M 

— 0.(j  3.7  .....     . 

0:17  :il:2fl 

~^.9  3.H ,' 

0:42  22;[M 

"1,1  3,i* 

7:1Q  2-2:3.^  ...... 

—1.2  3.^  .     .          . 

7:43  2:i:l|l 

—1.2  iJ.ti  ...... 

HiH  211:52  ... 

—  1.0  3.:i 

H:4ti  ..,..,... 

^-O.H  . 

OiJW  0:00  IT:3t>      2f):ii0 

2,H  — <l  4  2  0          is 

1^0'^  0:21]  17:21]    ,     .     . 

1U:01>  17;.Vi 

0.2  2.S  .     ,     .     .     .     . 

2:10  r^^O  10:06       m;2» 

0  7  O.M  O.a          :i2 

'.\:'3}  7^h  10;  IS       iy:(Xf 

0.1  0,.'i  0.  (          ;;.7 

4:IU  ?0;1U  ...... 

-i».i^  4.1 

4;.i*i  L\i:2'J  .     .     . 

—1,0  1, 4  .               .     ,     . 

ft!  12  21 -Oft 

—1,3  i..^  .....    . 

f5:2J  2];15  . 

— I.rp  l.ft 


S  


w 

Th 
F 

S 

^. 
Mj 
Tu 
W 


1 


Th 

ir 

F 

1(1 

s 

11 

s 

M 
Tu 
W 
Th 

p! 

S 


M  ,  20 
Tu'  21  • 

'w'22! 

Til  2H 

F    24 


S 
Tu 


26 


2V* 


Th  :iO 
F  :^i 


DEt-FlMBEB. 


TimeamJ  Helfi^bt  of  Elftiiiii 
Low  WttttT. 


ti:ftti 
— Lft 

7r2S 
^L4 

K:OD 
— L2 

gt2G 

-LO 

0:12 

0:00 
2,4 

8:ri& 
U.l 

9:10 

¥:|0 
0.4 

4:l?i 
0.2 


F>:OU 
—0.  fl 

ri:22 
—0.0 

5;42 
—1.1 

Ll:22 
— L4 

6:45 
—1.4 

7:0fl 
—1.2 

7:27 
-l.O 

7r40 
-0.6 

Srffi 

— o.a 

OrftO 

2:tZ5 
0.8 
2:a.S 
0,1 

3:-IO 
—II.  ft 

4:2A 
-1.1 

rj:Oft 
—1.4 

ft:*J 
—1.6 

i>:i)6 
—1.6 

G:3ft 
-1.4 

7.00 
—1.2 


22r22 
4.3 

23i00 
4.0 

23:40 
S.G 


S:4ti 
—0.0 

17:5;^ 

18:10 

ll!:!t^ 
2.9 

l«:47 
3.1 

IS:00 
3.4 

19:24 
117 

10:50 
3.? 

20=J2 
4.1 

20:W 
4.2 

21:35 
4.1 

22:15 

3.4 

23:25 
2.9 

IfiKU 
-J.  I 

2.6 

—0.1 

S.30 
0.0 

17:S0 
S.9 

18:30 
4.S 

19:lfi 

20Kn 
1.7 

20:40 
4.6 

tl:20 
4.4 

22:00 
4  J 

22:35 
3.7 


1.^ 


2im 

.4 


Ttn.  tiilf'Biwn^  jihireil  in  lViiMif<liT<j.r  iM-riimin  c,  ^vtlli  iln  Ir  dim  ^asi  1)1*.'  i\r>i  Unv  au'l  lii'i|trht<.  lhi  Uiu  j-eeond  liDcqf  eschd*.!^^ 
K  t'i>ii]iiAn.^on  isf  roiH4  fiiiivf  ln-iMhb^  will  ithIk  ?ih/  wlirih<T  if  in hfjfh  i>r  low  hhut,  TIm'  iit^^hcs  in  feet  itnil  ifiUh*!.  are  reckonh^ 
fmiTi  .Mu?in  Lowi't  L<fW  VViitcr.  whhh  I^  tin-  drHiEiii  t*i  w>iiiirlhnrMJi]  ttir  Cnu^^i  und  Ue(nk'tn' Siirvt'S- <"h»i.rt.s  lor  tills  ivgion.t"^ 
wiiii  It  i?^l  3  tfv\  JK'Inw  inoim  '^ra  Ir^vl.  Tn  OimI  Mim  i1l|iOi  iff  uutt  r,  hiIiI  thi:  tahuliif  tid^lu  in  iht-  h< mil dfugi*  given  on  thi?  chirt. 
tmk^v.HjiiuLTii]Hi;      I  sigTi  is  iH'fori^  the  h<  it;]j[,  ui  ^vhii  Sj  <  a-r  !-iiljlmf't  ft. 

Tbi^tinniw^Mlisrnsiiinp-jiirun  suiidnnl  l*tjiK  iin  n-liiLu  VV,  ii''  i^mhliii^^hl.  12''  iHmKPTi:  (illhnLir^]i*«.sthiii)  I2tirein  thel'fvrejw«i 
(n.  Ill,  ^,  Jill  Kfi""^1tr  iiri;nitlu  aftiriiipfm  (  p,  ui.Mmil  \\  hi^i  iliirJinUliiHUij  11;  ^fivc^  tin-  iIiul'^  Mritr  ihmjh:  forinMUiUco,  15:47  k  3:47  p.  IL 

9.  new  miwm;  1>.  l^t  -luar.:  Q,  full  m*n»nT  I,  3il  (nnir.;  IlI,  uumn  on  tln'  equatnr'  S\  H,  tnixni  farLhiifit  north  orKHsUiuf  Us 
eqkUilur;  A,  1',  m<nm  In  ivtHijiriT  (►r  pt^riKev. 
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21 

5:20     11:34 
4.  8     —1.  0 

18W 
5.4 

.    .     . 

i^ 

21 

5:09 
4.7 

11:47 
—1.5 

18:41 
4,9 

.    .     . 

M 

21 

0:44 
2.0 

5^55 
4.3 

12:,'j1 
— LO 

14 

Th 

22 

0:02       5:46 
0.  6         4.  3 

12:06 
-^1.3 

1S:44 
5.2 

8 

22 

0:17 
L7 

5:39 
4.7 

12:26 

-1.4 

19:26 
4.7 

Tu 

22 

1:25 
2.0 

6:33 
4.1 

13:30 
^.6 

F 

23 

0:39       6:13 
LO         4.7 

12:45 
—1,2 

19.30 
4.6 

N    S    23 

0:56 
1.9 

5«9 
4.4 

13:09 
-1,0 

20:12 
4.3 

W 

23 

2:16 
2.0 

7:16 
3.7 

14:10 
—0.1 

21-J.^ 
4.2 

S 

24 

l!l5       6:40 
1.4         4,5 

13:25 
— tJ9 

20n8 
4.4 

M    24 

1:40 
2.1 

6:41 
4.1 

13:50 
^.6 

21:01 
4.1 

Th 

24 

3:11 
L9 

8:10 
3,3 

115© 
0.4 

21:52 
4.1 

N 

s 

25 

1:56       7:0ti 
1.9         4.2 

14:09 
-0,6 

2l;14 
3,8 

Tu 

25 

2:80 
2.2 

7:21 
3.7 

14:84 
0.0 

21:57 
3.9 

A 

F 

25 

4:13 
L8 

9:20 
3.0 

15:50 
1.0 

22  JS 
3.S 

M 

26 

2:40       7:87 
2.3         S>9 

14^59 
0.0 

22:29 
3.5 

W 

26 

3:8-5 
2.3 

8:08 
3,2 

16:24 
9,6 

23:00 
3.7 

1 

H 

26 

6:09 
1.6 

10:66 
2.8 

16:42 
L4 

23:10 

2> 

Tn 

27 

3:45       Bm 
2.  7         3.  4 

15:66 

:  :  ' 

3) 

Th 

27 

5:01 
2.2 

9:82 
2.7 

16:81 
LO 

n 

27 

6:02 
L3 

12:27 
2.8 

17:4fi 

l.y 

23:« 
3.S 

W 

28 

0:16       5:39 
3.4         2.7 

9HM 
2.» 

17:16 
1.0 

F 

26 

0:01 
8.7 

6:37 
1.9 

12:16 
2.7 

18:05 
L4 

M 

28 

7:00 
0,9 

13:38 
3.0 

18:58 
2.1 

Th 

29 

1:41        7:50 
3,6         2.2 

12:54 
2.6 

18:60 
1.2 

A 

8 

2g 

1:00 
3.7 

7:35 
L4 

13:&S 
2,9 

18:10 
L6 

Tu 

29 

0:49 
3.9 

7:54 
0.4 

H:S3 
3.4 

20.-00 

2.1 

F 

30 

2:27       B'Al 
3.7         1.7 

14!29 
3.1 

20:10 
1.8 

E 

M 

30 
31 

1:44 
3.8 

2:13 
3.9 

9:08 
LO 

8:43 
0.5 

14:39 
3.3 

15:19 
8.7 

20K)7 
1.7 

20:62 
1.7 

W 

30 

1:41 
4.0 

8:41 
0.0 

15:4S 
3.S 

20-i6 

2.1 

Thetld 
A  fiomparis 
from  Mem 
which  is  2 
unJe^  a  m 

The  tiD 

eqattUn:  A 

£s  are  pJat^ed  In  the  order  ol  occurrence,  wl 
on  ofconBt'cutlve  heljchU  will  Indirale  whc 
I  Lfiw  Witter  t^jjrkQgs^  which  is  tLpt>ro:cimiit 
4  f ee  t  be  1 0  w  m  t'HT!  p*t  ii  1  c vo  1 .    T«j  tl  n  d  t  he  d*. 
inufl  {—i  afgtv  Is  before  the  height,  In  whtch 
ac  usee]  Is  CosmiopoHUin  StaDdard,  13*th  merl 
greater  are  tn  Uieaftennioti  (p.  m,)iiud  vrhv 
r  moon:    ^,  1st  qnar.:  O,  fuH  mrX)n;  tCi  S4 
,  F.  moon  in  apygee  or  perLgee. 

th  their  time* on  the  ftmt  line  atid  heights  o 
her  it  is  high  ot  low  water.    The  heighiii.  ii 
Idly  the  (lattimof  .^mmllng>t  on  the  .^flmifa 
[J lb  of  wuter,  luld  the  tabular  height  t^  ;he 
eiise  subtrnt'l  it. 

dian  E.;  Q^is  midnight.  12i>  Is  noon:  all  houra 
1  d  iminiah.'d  by  12  give  the  time*  a^ter  noon 
qnar.;  E,  moon  on  the  eqiiat^vr;  N,  S,  moon 

Q  the  second  line  of  cRch  dar 
1  feet  and  tenihst.  are  reckoned 
tv  t^ harts  fi3r  this  regira. an<1 
sounrting?  given  tm  tliechATt, , 

1  eS8  than  1 2  are  in  i  be  forentTon 
.  for  iuBtanc*.  15:47  is  3: 47  p.m 
flirt  bent  north  or  sontta  of  the 
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JULY. 

AUOUST, 

^h  and 

&EPTEMBEIL 

ii 

Dayof- 

Time  and  Ht^lf  lit  of  High  and 
Low  wan?r. 

% 

Day of— 

Time  an 

d  Height  of  Uij 
Urn  Water. 

10:33     17:36 
—1.2         4.8 

d 

s 

7i 

Day  Of— 

Time  and  Height  of  Hi 
Uiw  Watef. 

;h  B  nd 

W. 

MO. 

i^^ 

Mo. 

W. 

Mo, 

Th 

1 

2:81 
4.1 

&:25 

16:30 
4.1 

21;48 
2.1 

s 

I 

3:46 
4,3 

23:06 
1.8 

p 

W 

1 

5:18 
5.1 

11:40 
—1.1 

18:07 
5.0 

F 

2 

3:14 
4.2 

10H>e 

17:10 
4.^ 

22:35 
2.0 

O 

M 

2 

4:S'i 
4.£ 

11:14      18:10 
—1.4         6,0 

23:47 
1.5 

E 

Th 

2 

0:03 

o.s 

6:00 
5,2 

12:18 
—OS 

1^:35 
5.0 

o 

S 

3 

3:54 
4.4 

10:4^ 
— L3 

17:50 

4.7 

23:19 
1.9 

Tu 

3 

5:19 

Ll:56      1!^:44 
—1.4         B.O 

■    ■    ■ 

F 

3 

0:41 
0.0 

6:45 
5.1 

12:59 
—0.4 

19:10 
4.8 

s 

4 

4:38 
4.» 

11:2« 
— l.ft 

18:2K 
4.8 

F 

W 

4 

0:27 
1,2 

6:0 1      12:3g 

4.n    —1.2 

19:10 
4.U 

S 

4 

1.12! 
0.0 

7,20 
4.9 

33:41 
0,2 

19:45 
4.6 

M 

5 

0K)1 
L9 

5-15 
4.5 

—l,b 

19:09 
4,9 

Th 

n 

1:09 
0.9 

6:49      13:19 
4.7     —O.H 

19:40 
4,7 

§ 

5 

2:00 
0.0 

8:13 
4,5 

14:25 
0,9 

20:15 
4.2 

Tu 

6 

0:45 
1.8 

5:57 
4.5 

12:50 
"1.3 

19:49 
4.8 

E 

F 

6 

1:51 
0.7 

7:40      14:00 
4.5      -0.2 

20:22 
4.6 

M 

6 

2:39 
0.0 

9:08 
4.0 

15:07 
1.7 

20:43 
4,0 

W 

7 

1:29 
L7 

6:43 
4.3 

13:35 
—1.0 

20:28 
4,7 

S 

7 

2:36 
0.6 

8:35      14:48 
4.2         0.6 

2\m 

4.3 

c 

Tu 

7 

3:34 
0.2 

10:30 
3.4 

15:58 
2.3 

21^ 
3.7 

p 

Th 

8 

2:19 
1.6 

7;3C 
4.1 

14:20 
-0.4 

21i}9 
4.5 

<c 

g.    8 

3:19 
0.6 

9:21      15:39 
S.9         1.2 

21:40 
4.0 

W 

8 

4:46 
0.4 

13:00 
3.3 

17:25 
2.0 

21:53 
3.4 

F 

9 

8:11 
L4 

8:41 
3.  a 

15:11 
0.2 

21:50 
4.3 

M     9 

4:11 
0,6 

10:41      16:36 
3.4         L9 

22:19 
3.8 

N 

Th 

9 

6:33 
0,4 

14:55 

8.7 

19:51 
3.0 

E 

S 

10 

4:10 
1.2 

9:50 
3,6 

16:15 
1,0 

22^38 
4.0 

Tu  10 

1 

5:25 
0.2 

12:47      17:50 
3.2         2.3 

'23:15 
3.6 

F 

10 

0:10 
8.2 

7:52 
0.2 

15:48 
4,0 

21:18 
2,7 

S 

11 

4:59 
0.9 

11:00 
3.4 

17:17 
1.4 

28:21 
3.8 

W  11 

6:49 
0.2 

14:49      19:22 
3.7         2.8 

8 

11 

2:02 
3.3 

8:55 
0.0 

16:20 
4.3 

21:53 
2.1 

M 

12 

6K)5 
0.6 

12  58 
X4 

18:30 
i.9 

Th 

12 

0:34 
3.6 

8:06      15:59 
-0.2         4.0 

20:56 
2.8 

S 

12 

3:09 
8.7 

9:41 
—0.2 

16:41 
4.5 

1.6 

Tu 

13 

0:19 

3.8 

7^19 
0.2 

14:34 

a? 

19:45 
2.2 

N 

F    13 

1:56 
3.7 

9:06      1«:41 
-^.5         3.8 

21:54 
2.4 

M 

la 

3:58 
4.1 

10:20 
-0.2 

17:04 
4.6 

22:49 
1.1 

W 

14 

1:18 
8.9 

8:21 

1.^.49 
4.1 

20:51 
2.4 

B 

14 

2:58 
3.9 

9:56      17:16 
^0.8         4.5 

2.2 

Tu 

14 

4:40 
4.4 

10:50 
—0.2 

17.-21 
J.*3 

23:15 
0,7 

Th 

15 

2:11 
4.1 

9il5 
—0.6 

16:42 
4.4 

21:46 
2,3 

M 

16 

3:53 
4.2 

10:36      17:48 
— 0.»         4.6 

23:0& 
1,8 

• 

W 

15 

5:15 
4.5 

11:34 

—0.1 

17:40 
4,7 

23:45 
0,3 

N 

F 

16 

3:08 
4.3 

10:04 

17:26 
4,6 

22:31 
2.3 

• 

M 

16 

4:40 
4.4 

11:11      18SM 
-0.8         4.7 

23:39 
1.4 

A 

Th 

16 

5:48 
4.5 

11:&7 
0.1 

18:08 
4,7 

• 

S 

17 

3:51 
4.4 

10147 
-1.8 

1»:04 
4.6 

23:14 
2.1 

Tu 

17 

5:19 
4.4 

11:44      18:25 
-0.6         4.6 

F 

17 

0:13 
0.1 

8:17 
4.6 

32:23 
0.2 

18:28 
4.7 

8 

18 

4:35 
4.5 

11:24 

18:31 
4.7 

23:61 
1.9 

W 

18 

0:10 
1.1 

5:54      12.l:i 
4.  4      -0,  4 

18:46 
4.6 

S 

18 

0:40 

0.2 

6:46 
4.5 

12:&2 
0.6 

18:49 
4.6 

M 

19 

5:16 
4.5 

12:01 
—1.0 

19:00 
4.6 

Th 

19 

0:44 
O.B 

6:29      12:49 
4.  3     —0. 1 

19:06 
4.6 

8   19 

1:04 
0.O 

7:12 
4.3 

13:20 
0.9 

19:11 
4.4 

Tu 

20 

0:30 
L7 

5;63 
4.3 

12:35 
-0.7 

19:28 
4.5 

A 
E 

F 

20 

1:16 
0.7 

7;06      13,^1 
4.2         0.3 

19:30 
4.6 

M  20 

1:34 
0.0 

7:5a 
4.0 

13:«) 
1.3 

19:32 
4.2 

W  21 

1:09 
L5 

fi;33 
4.1 

13:10 
-0.4 

19:-55 
4.5 

S 

21 

lT4r^ 
0.6 

7:42      13:49 
4.0         O.T 

19:57 
4.3 

Tu21 

2:11 
0.2 

8:34 
3.7 

14:24 
l.fl 

19:58 
4.0 

Th  22 

1:49 
L4 

7a5 

13:445 
0.0 

20:^21 
4.4 

§ 

22 

2:36 
0.6 

8:12      14:20 
3.8         1.0 

20:20 
4.2 

W  22 

2:M 
0.3 

0:86 
8.3 

15:10 
2.3 

20:30 
3.8 

A 

F   23 

2:32 
1.3 

8:00 
3,6 

14^26 
0,5 

2Or50 
4.3 

M 

2:5 

0.7 

8:55      14:56 
3,5         1.6 

•20:49 
4.0 

1 

Th 

23 

4H» 
0.5 

11:31 
3.0 

2.8 

21:13 
3.4 

K 

S    24 

3:18 
1.2 

8:51 
3.8 

15:00 
1.0 

21:14 
4.1 

5 

Tu 

24 

3:45 
O.H 

9:58      15:41 
3.0         2.0 

21:20 
3.7 

F 

24 

5:27 
0.6 

18:59 
3.5 

30:00 
2.8 

23:11 
3.0 

3) 

S   25 

3:55 
1.1 

9:H 
3.0 

15:36 
1.5 

21:46 
4.0 

VV 

25 

4:50 
0,8 

11:54      17:58 
2.8         2.5 

22K)6 
3.6 

S 

25 

7:02 
0.5 

14:55 
3.0 

20:25 
2,2 

.     .    . 

M 

26 

4:46 

1.0 

10:41 
2,8 

16:30 
1.8 

22:31 

a.  8 

Th 

26 

0.6 

14:24      19-00 
3.2         2.8 

23:46 
3.4 

§ 

28 

1:89 
3.3 

8:18 
0.1 

15:30 
4.3 

21:11 
1.7 

Tu 

27 

5:54 
0.8 

12:44 
2,8 

17:48 
2,2 

23:30 
3.7 

8 

F 

27 

7:34 
0.3 

15t2S      20:28 
3.8         2.6 

.     .     . 

M 

27 

2:60 
3.9 

0:12 
-0.2 

16.^ 
4.6 

21:50 
1,0 

W  28 

7:09 
0.5 

14:31 
8.2 

19:18 
2.4 

-    .     . 

S 

28 

1:39 
8.5 

8.40      16:02 
-0.2         4.3 

2ls27 
2.1 

Tu 

28 

3:48 
4.5 

0:50 
—0.5 

16:30 
4,8 

'22:26 
0,4 

Th  29 

1 

0:41 
8.7 

SUB 
0.1 

15:38 
3v7 

20:3,'> 
2.5 

» 

29 

2:.50 
3,9 

9:33      16:37 
-0, 6         4.0 

aa:io 

1.7 

O 

W 

2& 

4^27 
5.0 

10:40 
—0.6 

16:58 
5.0 

23:01 
0,0 

F 

30 

1:52 
8.8 

g^OL 
—0.4 

16:23 
4.1 

21:85 
2.2 

M 

30 

3:46 
4.4 

10:20      17:09 
—1.0         4.9 

22:50 
1.2 

K 

Th 

30 

5:09 
5.3 

11:21 
-0.6 

17:34 
5.0 

23:39 
^.4 

s 

S 

31 

2:54 
4.0 

9M 
-<».» 

17:01 
4,6 

122:25 
2,0 

O 

T„ 

31 

4:33 
4.8 

11:01      17:39 
—1.2         5.0 

28:27 
0,7 

5nd  Hnenf  each  day; 
tenths,  are  rvc'Jtoned 
"  UtT  this  region,  und 
t  given  on  the  chart, 

Th 
a  com 
from  ] 
which 
unless 

etid 
paris 
4ean 
is  2. 
a  m 

lea  are  placi^rl  Jn  Ihe  orrter  of  ocftjrrrnre,  wi 
on  of  conaetiitivt  lielK^ts  will  iTidimii  whv 
Low  Water  ypringji,  which  U  niintxinuiiv 
4  feet  below  mi^aii  j*ea  ii^vH.    T<>  (iinUhi^  ti^^ 
Inua  (— )  sign  ia  ht-roro  tht!  heights  In  which 

th  their  times jon  the  fl ret  line  and  heights  o 
hi-r  it  U  high  or  low  whUt,    The  heights,  1 
\y  Ihe  ftaUim  of  }*<>undings  tm  thi^  Admlm 
plh  of  waliT,  add  Iht;  tnbulKr  btighi  ki  iht^ 
ca-Hc  Huhlract  il. 

n  the  ser 
1  lee  I  and 
Ity  tlmrt 
Houndltig 

The  tin 

(8.m.).all 

le  used  isCoMun^pcilltaJi  Stiindard.  l&Hh  merl 
g:reaterare  in  theafternixjn{lMnH}aiici  whe 

ilftii  J?.:  Oh  ismidnlght,  12^  If*  iiwn:  all  ho\irH 
n  diuilnlshwl  by  12  give  ih*!  tlmeii  attermxii 

1  esK  than  12  a  rt'  i  n  t  h  e  f 01^  noon 
i:  for  instance.  15:47  I=i3:47  p.m. 

#,  new 
equator;  A 

r  moon;  }),  Ist  (juiLr.;  Q,  full  rufjwn;  <£,  M  c 
,  P,  moon  iti  iipugei:  ur  pertget^. 

juar.:  K, 

mcHin  on  ihe  equat^Ji*;  ^,B,  mtjon 

farthest  norlh  or  south 

uf  thB 

>  < 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

1^ 

D«yof- 

Tims  and  Height  of  Hi^h  and 
Low  Water, 

jd  l>a>of— 
S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dftyof— 

Time  and  Height  of  Hi| 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

F 

1 

bA 

0.^ 

4.9 

m!  1 

0:24 
—1.4 

7:10 
5.0 

12:65 
1.4 

18:18 
4.6 

W 

1 

0:50 
— L3 

7-.62 
4.6 

13:20 
2.0 

B 

2 

0:15 

6:31 
bA 

12:41 
0.2 

18:31 
4.7 

N  Tu    2 

1:06 
-1.2 

7:69 
4.5 

13:34 
L9 

18:45 
4.4 

Th 

2 

131 
-0.8 

8:40 
4.2 

14:10 
2.2 

me 

B 

3 

7tl« 
A.l 

13:19 
0.8 

18:58 
4.6 

W     3 

1:49 
—0.7 

8:55 
4.1 

14:20 
2.3 

19:16 
4.0 

F 

3 

2:15 
-0.8 

9:S4 
4.0 

15:11 
2.3 

34 

M 

4 

1:2S 

8:0S 
4.6 

13!0« 

l.H-j 

19:2fi 
4.3 

Th!   4 

2:86 
—0.2 

10*6 
3.6 

15:25 
2.7 

19:60 
8.4 

S 

4 

3*8 
0.3 

lO'.Sl 
8.8 

1633 
2.2 

a^ii 

Tu 

5 

2:10 
—0.6 

9:01 
4.0 

14:39 
2.1 

19:49 
4.0 

C 

F     5 

1 

S:St 
0.4 

11:49 
8.6 

17:10 
2.7 

20:49 
2.9 

c 

s 

5 

4*6 
0.9 

1134 
8.7 

18:10 
L9 

23:^ 

2-1 

C 

W 

6 

0.0 

10:21 
3,6 
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6.$         2.4         6,3          1.6 

5 

M 

29 

2:06 
5.7 

8:83 
X9 

13:00 
6.0 

20:30 
1.8 

■ 

8 

30 

2;6ft       9:16      14:60      21:42 
5.  a         3,2         S.fl         1.6 

Tu 

30 

4:44 

6.3 

11:37 
3.8 

16:20 
6.1 

22:00 
1.8 

■ 

n 

31 

5:00      Il:l5      16:10      22:5.5 
6.6        3.4        6.0         1.0 

W 

31 

6:00 
5.8 

12:22 
3.1 

17:00 
6.6 

23:14 
1.6 

Theti^ 

from  KeAt 

which  b  4 
chart,  nnlf 

le»aje  plftr«d  In  fhc?  order  of  occurrence,  wi 
\tya  of  cmiscculivt  ln.4glit«  will  hi^llwite  whe 
1  Lrfjw  WaUT  .^pringfi,  which  is  ApproxlmaU 
.2  feet  Imktw  me«D  aea  levtfl.     To  fiat!  tU 
iss  n  minus  {— )  il^  fa  before  the  height^  Iti 

th  their  limes  on  tho  Mrst  line  and  heights  c 
I  her  it  In  hi^h  or  loiv  winter.    The  hcli^riLH,  ii 
ly  ihe  diitnra  of  wjiindings  on  the  Ad  mini 
t?  deplh  of  water,  iidd  the  tfthiilar  height  t 
which  case  siibtniel  It. 

n  the  second  liae  of  each  day: 
1  feet  and  tentha,  are  reckon^ 
ty  Cluirta  for  this  region,  and 
CI  tUv  atJQndlngs  glTen  on  the 

Thelin 
(H.  m),  all 

flc?  uflt"!  ip«  CosmopoUtan  StaiKJaprl.ia&th  merl 
greiitoran?  in  the  nf temoon  tp.m.)  And  whc 

li&D  E, :  0*^  t«  td  hi  night.  11^  in  nnon ;  ^il  hotire 
m  diminished  by  12  give  the  tlme^  After  noor 

less  than  12  are  in  ih<*  forewoon 
1:  for  InKtance  15:47  is  3:47  p,  m. 

■ 

«.  nevi 

?  jno.m;  }).  l«t  qunr,:  O,  f«n  mooti;  C-  3d  < 
,  P,  moon  In  apogett  or  perigee. 

inar,:  %  moon  on  the  etjtmior;  X,  8,  raoon 

fartheat  north  or  svuth  of  Lhe 

J 

tr 

1 
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APRIL. 

MAY. 

JUKE, 

8 

Day of— 

Time  nnrl  Height  of  II  i^h  »»"! 
l^w  Wau*r. 

a  'iJajrof- 

g 

Timeaii 

5rS7 
6.7 

d  Heifi:htoreighiLnd 
Low  Waler. 

1 

Day of— 

Time  ftnd  Heigh  t  id  H  igh  mi 
Low  WftttT.             ; 

W.  Mo. 

5 
^ 

vv. 

Mo. 
1 

W. 

Mo. 

Th 

1 

em 

6.» 

12:47 
2-5 

17:58 
6.3 

.    ,     . 

A 

B 

13:30 
l.fi 

6.5 

Tu 

1 

0:21 
2.0 

7,0 

0. 7        IM 

F 

2 

OrOA 
1.0 

6:,'i7 
6.S 

13:10 
19 

18:42 
6.8 

9     2 

0:18 
1.4 

6:27 
7.0 

12:45 
1,3 

18:53 
7.0 

W 

2 

1:00 
1.8 

6:40 
7.2 

o.P      :.:■ 

A 

S 

3 

0.7 

7:18 

7.  a 

13:30 
1.3 

19:18 
7.3 

E 

M-    3 

0:5S 
1.2 

6:58 
7.4 

13:10 
0.7 

1%M 
7.6 

Th 

3 

1^ 

7:12 
7,3 

13:40     m: 
— 0..S        H< 

S 

4 

1:26 

7:38 
7,7 

13:,'i2 
0.8 

19^48 
7.  7 

Tu 

4 

1:29 
l.U 

7:24 
7.6 

13:35 
0.2 

19:4K 
7.9 

o 

F 

4 

2:11 
1.8 

7:42 
7.3 

14:1^      JOm: 
—0.6       ^^ 

£ 

M 

5 

1:57 

S:0i 

«.o 

14:14 

0.4 

20:17 
7.9 

o 

W 

5 

2H» 
0,» 

7:49 
7.7 

14:04 
—0.2 

20:20 

g 

5 

2:48 
1.0 

8:15 
7.3 

UM     212! 
—1.1         M 

0 

Tu 

6 

2:28 

o.» 

8:28 
8.0 

14:39 
0.2 

20:45 

Th 

6 

2:30 
1.1 

8:13 
7.7 

14:36 
^0.5 

20:56 
8.4 

a 

H 

6 

S!25 
2.0 

8:46 
7.1 

15:>      22U 

W 

7 

2:W 
0.3 

S:."iO 
8.1 

15:06 
—0.1 

21:15 
8.3 

F 

7 

3^00 
1.3 

8:3e 
7.5 

15:10 
"41.6 

21:36 
8.4 

M 

7 

4*6 
2.2 

9:24 
6.9 

16:23      23.-0B 
—0,7        h.\ 

Th 

8 

O.G 

»:12 
7.9 

I5;3;i 
—0.1 

21:45 
8.3 

S 

8 

3:31 

1.6 

«:0I 
7.2 

15:49 
-0.5 

22:19 
8.2 

Tu 

8 

4:51 
2.4 

10:05 
6.5 

17:  H'     S.V. 
-0.2        7.- 

F 

9 

S:50 
1,0 

9:35 
7.5 

16:{H 
0,0 

22:2i'i 
8.0 

m 

6 

4:08 
2,0 

9:29 

e.8 

16:30 
-0.2 

7,9 

\V 

9 

5:4a 
2.6 

11:00 
6.2 

i8toe  .  . 
o,n  .     . 

S 

10 

4:1B 
L6 

7,1 

16:13 
0.3 

23rlO 
7,6 

B 

M 

10 

4:49 
2.5 

10K11 
6.4 

17:19 
0.3 

Th 

10 

0:44 
7.4 

6:55 
2.7 

12:10      190! 
5.9       lis 

S 

11 

4:51 
2-^ 

10:24 
6.B 

17r30 
0-7 

Tu 

11 

0^1 
7.4 

5:43 
S.O 

10:42 
5.9 

18:15 
0.8 

d 

F 

11 

1:41 
7.1 

8:06 
2.5 

13:4^»      2D;1P 
5,*i        l.i 

}m 

12 

0:0f* 
7.1 

2.8 

10:54 
6.0 

2S:'27 
1.2 

W 

12 

1:04 

6.9 

7:05 
3.3 

11:50 
5.4 

19:24 
1.2 

8 

12 

2:44 
6.9 

9:13 
2.1 

15:1.1      21:29 
6.1        U 

3 

c 

TalS 

1:15 
6.6 

6:40 
3.5 

11:35 
5.4 

19:44 
1.5 

C 

Th 

la 

2:16 

a.fi 

3.3 

13:49 
5.4 

20:41 
1,4 

E 

P 

m 

13 

3:41 
6.7 

10:15 
L5 

16:3'i      'il44 
8.4          1.5? 

wiu 

2:4^ 
6.3 

9:10 
3.8 

13;3& 
6.1 

21:10 
1.4 

F 

14 

2:m 

6.6 

10:11 
2,6 

15:44 
.'>,9 

21:fi8 
1,4 

M 

14 

4:41 
7.0 

11:10 
0.9 

17:4(>      23;« 
6.S        19 

!Th 

15 

4:15 
6.S 

10:59 
3  J 

16:03 
5.7 

22:30 
1.0 

B 

15 

4:32 
6.9 

11:01 
18 

17:00 
6.6 

1,2 

Til 

15 

5^31 
7.2 

12.-00 
0.1 

18;Sfi    . 
7,3    .    . 

F 

m 

ficia 

6.8 

11:57 
2.2 

17:19 
6.6 

23:3-1 

E 

n 

16 

5:21 
7.3 

11:15 
1.0 

17:57 
7.4 

W 

16 

0:44 
1.8 

1]l 

12:46      19:25 

i^ 

17 

«:0B 

12:24 
1.2 

1H:15 
7.5 

■     '    ^ 

P 

M 

17 

0.9 

0:09 
7.7 

12:2« 
0.1 

18:43 
8.0 

Th 

17 

132 
1.8 

7*1 
7.7 

13:30-    20:U 

-1.1        T-* 

'8 

18 

0:26 
0.1 

6:45 
8.1 

13:00 
0.3 

19:01 
8.3 

Tu 

18 

0:56 
0.7 

6:50 
8.0 

13*7 
-0.6 

19:30 
8.4 

• 

F 

IS 

2:15 
1.9 

7:41 
7.7 

14:11      20::vi 

-Li      :.s 

V* 

19 

1:14 
-0,2 

7:25 
8,5 

]3;.38 

19:45 

• 

W 

Id 

1:40 
0.7 

7:29 
8.2 

13:46 
-1.2 

20:14 
8.6 

N 

S 

19 

2:51 
2.0 

8:20 
7  6 

14:53      21::^ 
-l.S        7.9 

•' 

Tu 

20 

1:59 
-0.5 

8:00 
8.7 

14:11 

— o.y 

20r24 
9.1 

Th 

20 

2:21 

8HJ2 
8.1 

14:27 
-1.4 

21:00 
8.5 

S 

20 

3:31 
2.2 

8:55 
7.4 

15:35      22:14 
—1,1        ".: 

W 

21 

239 
^.2 

8:3"i 
8.0 

14:48 
-1.2 

2i:0fi 
9.0 

F 

21 

3:00 
1.4 

8:86 
7.9 

15:09 
-1.6 

2t;40 
8.3 

M 

21 

4:09 
2.3 

9:31 
7.0 

I6:lf^      22M 
"0.6        7.6 

Th 

22 

3:ltl 
0.1 

0:04 
8.  a 

15:27 
-1.2 

8.7 

S 

22 

1:40 
1.8 

9:11 
7.5 

15:50 
—1.0 

22;3& 
7.9 

Tq 

22 

4:18 
2.5 

I0i)9 
6.6 

16:&6     23.51 
0.1        7.3 

F    23 

S:iV5 
1.1 

9:36 
7.8 

16:09 

— o.« 

22:36 
8  J 

N 

n 

23 

4:19 
'1.3 

9:46 
7.0 

16:35 
^.5 

23:12 

7.4 

W 

23 

6:32 
2,6 

10:49 
6.2 

17:39    .    .   . 
0,7    ..   . 

S    24 

4:32 
1.9 

10:09 
7.2 

16:54 
-0.3 

23:25 
7.4 

M 

24 

5H>4 
2.7 

10:21 
6.4 

17:20 
0,2 

Th 

24 

0:14 
7.0 

6:24 
2.7 

11:3.S      18d2 
5,7         1.0 

N 

S 

25 

5:15 
2.G 

10:41 
6.4 

17:42 
0.5 

Tu 

26 

0«2 
6.9 

6:00 
3.1 

11:03 
6.8 

18:11 
1.0 

A 

F 

25 

0*.66 
6.7 

7:18 
2,8 

12:^      19:L^ 
5.r>    .    2.] 

M 

26 

0r21 
6.6 

6:13 

11:30 
6,6 

18:41 
1.2 

W 

26 

0:5fl 
6.4 

7:15 
3.4 

12*0 
5.2 

19:09 
1.6 

1 

S 

26 

1:43 
6.6 

8:14 
2.7 

14*1      20:21 
5.3        2.6 

3) 

TU 

27 

1:36 
5^9 

3.8 

I2i^ 
5.0 

19:63 
1.8 

1> 

Th 

27 

2K)0 
6,1 

8:49 
3.4 

13:40 
5,0 

20:15 
2.1 

S    27 

2:35 
6.1 

9:16 
2.4 

16:33     21:2 
5.3        19 

'     iw 

2S 

8:21 
5.6 

10:30 
3.7 

14:41 
5.0 

21:15 
2,0 

F 

28 

3:03 
ai 

10«1 
3.0 

15:31 

5.i 

21:28 
2,4 

M 

28 

3:31 
6.1 

10:16 
2.0 

16:39     22:41 
5.5        3.0 

Th2*l 

4:41 
5.8 

11:3.^ 
3,1 

16:31 
5.4 

22:31 
1.9 

A 

S 

29 

4:00 
6.2 

10:43 
2,5 

5.6 

22:45 
2.3 

Tu 

29 

4:27 
6.3 

iim 

1.4 

17:41      23:43 
6,11        2.S 

F   30 

5:26 
6.2 

11:55 
2,4 

17:35 
6.0 

23:S0 

1.7 

K 

S 

30 

4:49 
6.4 

11:19 
1.9 

17341 
6.  L 

23:37, 
2.2 

W   30 

5:18 
6.5 

11:63 
0.7 

18::>1!    .    .    • 
6.6    .    . 

M 

31 

5:29      11;5I      18:15 
6.7         1.3         6,5 

th  their  timf-Hnn  theflrfl 
ther  il  Ih  high  or  low  wa 
3lv  thi'  datnm  of  woiindh 
pth  of  writor.  add  the  ta 
caso  fltibtmt't  it. 
dian  E.t  0^*  is  midnight,  1 
[idtmliiijsbfcdbyl2glvet 
HiAT.;  E,  moon  on  the  e<3 

■     ^     ' 

1 

Them 

a.  rompflrif* 
from  MPBn 
which  is  4. 
unless  a  m 
The  tin 

#.  new 
equator;  A 

ea  R!«  piftced  In  the  older  of  occtjrrene( 
on  of  conBecntiTO  Mfl%htn  will  indicate 

Lois'  Wiiter  BpHDfCB,  wLk-h  if*  npproxl 
2  feet  below  mean  sen  level.    To  tind  ti 
nm(— )  Hign  1h  hvhifv  tht  heiffhl.  in  w 
w  used  ia  CcHmopolitan  Standard ,  135th  ] 
greater  fl  re  in  Uietiftenjoon  (p.  m.l  and 

moon;  D.  M  qiiar.:  Q,  full  motJfi;  t^. 
,  P,  muoQ  in  apoffec  or  perigee. 

".  wi 
who 

mrttf 

hkh 
men 
wbe 
3d( 

t  line  a 

ter.    TJ 

IRBOn 

bnlar  h 

2^  |ji  noc 
Jietlmt 
uator: 

nd  height*  tj 
K-  heighles.il 
the  Admlml 
tight  Uj  the 

mi  all  hour? 
'jj  after  noon 
N»  S,  moon 

n  the  second  line  of  each  day: 
1  leet  and  tenths,  air  ^^^?ko^e<l 
ty  C hurts  far  thij?  rv(?ion,and 
soundings  given  on  the  chart, 

leas  than  12  are  In  the  forenoon 
:  for  instance,  15:47  is 347 p. m. 
farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

» 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

fl  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

§ 

Day  of— 
W.  Mo. 

W.  Mo. 

S 

W. 

Mo. 

Th     1 

1 

0:36 
2.6 

6K)8 
6.7 

12:37 
0.0 

19:16 
7.2 

S 

1 

1:58 
2.0 

7:18 
7.4 

13:48 
-L3 

20:24 
8.3 

P 

W      1 

2:41 
0.3 

8:34 
8.8 

14:54 
-L5 

21:09 
9.0 

F 

2 

1:22 
2.3 

6:46 
7.0 

13:20 
-0.7 

19:66 

7.8 

O 

M     2 

2:80 
L6 

8:00 

7.8 

14:30 
-L6 

21.-01 
8.7 

E 

Th    2 

3:18 
—0.1 

9:15 
8.9 

15:83 
—1.1 

21:45 
8.9 

0    S'    3 

2:02 
2.2 

7:26 
7.2 

14:03 
-L2 

20:88 
8.2 

Tu    3 

3:05 
L2 

8:43 
8.1 

15:12 
— L6 

21:39 
8.9 

FI    3 

3:55 
—0.2 

9:69 
8.6 

16:13 
—0.4 

22:23 

8.5 

,S'    4 

2:41 
2.0 

8:05 
7.4 

14:44 
—1.4 

21:19 
8.5 

P 

W     4 

3:42 
0.9 

9:26 
8.1 

15:54 
-L3 

22:16 

8.8 

S-     4 

4:35 
-0.1 

10:45 
8.3 

16:56 
0.4 

22:59 
7.9 

M     5 

3:20 
L9 

8:45 
7.4 

15:26 

-1.4 

22:00 
8.6 

Th 

5 

4.-21 
0.8 

10:11 
8.0 

16:36 
-0.7 

22:54 
8.6 

S 

5 

5:15 
0.3 

11:31 
7.6 

17:39 
1.5 

23:34 
7.0 

Tu    6 

4:00 
1.8 

9:28 
7.3 

16:10 
-1.1 

22:44 
8.5 

E 

F 

6 

6:05 
0.8 

10:59 

7.7 

17:19 
0.2 

23:33 
8.0 

M 

6 

6:10 
0.7 

12:31 
6.8 

18:33 
2.6 

W     7 

4:44 

L8 

10:14 
7.2 

16:55 
-0.6 

23:28 
8.2 

S 

7 

5:48 
0.9 

11:55 
7.3 

18:06 
1.1 

.    .     . 

c 

Tu    7 

0:19 
6.2 

7:15 
L2 

13:56 
6.9 

20:01 
3.5 

P 

Th    8 

6:31 

1.8 

11:06 
6.9 

17:44 
0.1 

c 

s 

8 

0:20 
7.3 

6:41 
L2 

12:50 
6.7 

19:01 
2.0 

W     8 

1:25 
5.6 

8:34 
L5 

16:28 
5.4 

22:49 
.  3.7 

F.   9 

0:12 
7.8 

6:25 

1.8 

1^08 
6.6 

18:35 
0.9 

M 

9 

1:08 
6.6 

7:47 
L4 

14:12 
6.0 

20:24 
3.0 

N 

Th,   9 

3:07 
5.6 

10:00 
L4 

18:13 
5.9 

I' 

10 

l.-OO 

7.4 

7:20 
1.8 

13.-24 
6.4 

19:37 
L8 

Tu 

10 

2:10 
6.1 

9:W 
1.4 

16:14 
6.7 

22:21 
3.4 

F   10 

0:09 
3.3 

4:37 
5.9 

11:11 
LO 

18:55 
6.5 

H 

11 

1:53 
6.8 

8:27 
L6 

14:40 
6.1 

20:52 
2.4 

W 

11 

3:29 
6.0 

10:20 
LI 

18:09 
5.9 

23:56 
3.2 

8    11 

0:51 
2.6 

5:45 
6.5 

12:09 
0.6 

19:21 
7.0 

|M!12 

2:56 
6.5 

9.86 
L4 

16:13 
6.0 

22:21 
2.7 

Th 

12 

4:45 
6.2 

11:26 
0.6 

19:07 
6.5 

.    .     . 

S'12 

1:20 
2.1 

6:85 
7.1 

12:54 
0.1 

19:40 
7.4 

iTu 

13 

4«1 
6.5 

10:48 
0.9 

17:48 
6.3 

28:45 

2.8 

N'  F 

13 

0:58 
2.8 

5:47 
6.7 

12r20 
0.0 

19:45 
6.9 

m|i3 

1:46 
L6 

7:16 
7.6 

13:80 
-0.2 

20:01 

7.7 

W 

14 

5:02 
6.7 

11:40 
0.2 

18:50 
6.7 

.     .     . 

8 

14 

1:37 
2.4 

639 
7.2 

13:07 
-0.4 

20:12 
7.3 

Tu  14 

2K)9 
L2 

7:51 

7.8 

14.-04 
-0.3 

20:24 
8.0 

Th  15 

0:49 
2.6 

6:56 
7.0 

12:31 
-0.4 

19:40 
7.0 

S 

15 

2:10 
2.0 

7:24 
7.5 

13:48 
-0.7 

20:36 
7.6 

• 

W  15 

2:30 
0.7 

8:22 
7.9 

14:83 
-0.2 

20:47 
8.1 

1  N  ,  F    16 

1     1      I 

1:39 
2.4 

6:46 
7.3 

13:18 
-0.8 

20:20 
7.3 

• 

M 

16 

237 

1.7 

8KH 
7.7 

14:25 
-0.8 

20:58 
7.9 

E 
A 

Th  16 

1 

2:54 
0.6 

8:50 
•8.0 

15:04 
0.1 

21:11 
•     8.2 

•1  S    17 

2:19 
2.2 

7:31 
7.6 

14.-00 
-LI 

20:51 
7.6 

Tu 

17 

3K)0 
L4 

8:38 

7.8 

14:57 
-0.7 

2151 

8.0 

F    17 

3:19 
0.3 

9:20 
8.0 

15:82 
0.3 

21:34 
8.0 

;  8ii8 

2-.52 
2.1 

8:10 
7.6 

14:40 
-L2 

21:22 
7.7 

W 

18 

8:25 

L2 

9:09 
7.7 

15:29 
—0.4 

21:45 
8.1 

8    18 

8:46 
0.3 

9:50 
7.8 

16:69 
0.8 

21:67 
7.7 

Ml  19 

1 

3:21 
2.0 

8:48 
7.5 

15:18 
-LO 

21:52 

7.8 

Th 

19 

3:50 
LI 

9:39 
7.5 

15:68 
0.1 

22:10 
8.0 

S'l9 

4:11 
0.5 

10:20 
7.6 

1651 
L8 

22:19 
7.3 

Tu 

20 

3:61 
1.9 

9:22 
7.3 

16:54 
-0.5 

22:22 

7.8 

A 

E 

^ 

20 

4:19 
LI 

10:10 
7.4 

16:26 
0.7 

22:40 
7.7 

» 

M   20 

4:46 
0.7 

UKX) 
7.3 

16:60 
L9 

22:41 
6.7 

iw 

21 

4:23 
1.9 

9:56 
7.0 

16:29 
0.0 

22:52 
7.7 

8 

21 

4:48 
LI 

10:46 
7.1 

16:56 
L3 

23:07 
7.2 

Tu  21 

5:28 
LI 

11:49 
6.8 

1751 
2.6 

23:06 
6.1 

Th  22 

t 

4:56 
L9 

10:80 
6.7 

17K)2 
0.6 

28:25 
7.5 

S 

22 

6.-23 
L2 

11:24 
6.7 

17:28 
L8 

23:35 
6.7 

Wj22 

6:21 
L5 

12:56 
6.3 

18:10 
3.3 

23:38 
6.5 

A    F   23 

5:31 
1.9 

11:10 
6.4 

17:86 
L3 

23:59 
7.2 

M 

23 

6K)4 
L6 

12:09 
6.4 

17:66 
2.5 

I 

Th  23 

7:37 
L8 

14.-28 
6.8 

20:27 
3.9 

:  :  : 

E 

S    24 

6:11 
2.0 

11:57 
6.1 

18:15 
2.1 

1> 

Tu 

24 

0:07 
6.2 

7K)1 

1.8 

13:15 
5.9 

18:43 
3.3 

f!24 

0:06 
6.0 

9K)8 
L7 

16:17 
5.8 

23:04 
8*6 

3> 

S   25 

0:37 
6.6 

7:01 
2.0 

12:55 
6.7 

18:59 
2.7 

W 

25 

0:48 
5.6 

8:20 
L9 

14:54 
6.5 

20:49 
3.8 

S  '25 

3:46 
5.4 

10:29 
L2 

1759 
6.6 

23:66 
2.7 

M   26 

1:20 
6.2 

8:00 
2.2 

13:58 
5.5 

19:52 
3.1 

Th  26 

2:06 
5.3 

9:43 
1.7 

16:47 
6.7 

23:13 
3.6 

1»    26 

5:10 
6.3 

11:32 
0.4 

18:14 
7.8 

Tu'27 

2:13 
5.9 

9:12 
2.0 

15:36 
5.4 

21:42 
8.5 

S 

F 

27 

4:02 
5.6 

10:66 
1.0 

18:00 
6.3 

M 

27 

0:38 
L8 

6K)8 
7.3 

12.55 
-0.3 

18:63 
8.1 

W  28 

1 

Zt2l 
5.7 

10ri2 
1.6 

17:11 
5.7 

23:19 
3.4 

i^ 

28 

0:18 
3.0 

5:23 
6.3 

11:66 
0.2 

18:46 

7.1 

Tu 

28 

1:06 
0.9 

6:65 
8.2 

13:10 
-0.8 

1958 
8.6 

Th  2) 

4A5 
5.9 

11:22 
0.8 

18:17 
6.4 

S   29 

1:00 
2.3 

6:20 
7.1 

12:45 
—0.6 

19:23 
7.9 

o 

W29 

1 

1:40 
0.1 

7:38 
8.8 

13:61 
— LO 

20:05 
9.0 

F    30 

0:26 
3.0 

5:38 
6.4 

12:15 
0.0 

19K)5 
7.0 

m'30 

1:34 
L5 

7:09 
7.8 

13:30 
-L2 

19:59 
8.5 

P 

E 

Thi30 

j 

2:15 
—0.5 

8:20 
9.2 

14:33 
>-0.9 

20:40 
9.1 

s 

S    31 

1:15 
2.5 

6:31 
6.9 

13:04 

—0.7 

19:45 

7.8 

o 

Tu  31 

2:08 
0.8 

7:51 
8.4 

14:18 
-L5 

20:34 

8.9 

1 
1 
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NAGASAKI,  japan;  1909. 


OCTOBER. 

XOVElfBEE. 

DECEMBER. 

1   d 

8 
1 

D^yof— 

Time  and  Height  ^if  R\gh  ^nd 
Low  Wiil4ir* 

i 

Day of— 

TlmcHTid  Heighiot  High  and 
Low  water. 

i 

Dayof- 

Time  and  Height  of  High  uid 
Lowwater. 

w7 

Mo. 

w. 

Mo. 

^ 

w. 

Mo. 

F 

1 

#.8 

15:12 
-0,6 

21:12 
a.  8 

M 

1 

3:45 
— L3 

10:13 
8.4 

1S:12 
1.7 

21:46 
7.3 

W 

1 

4:13 
— LO 

10:60 
7.8 

16:43 
2.5 

2216 

6.7 

B 

2 

9:40 
9.1 

15:51 
0,1 

21:45 
8,2 

N 

Tu 

2 

4:30 
—0.7 

11:03 
7.7 

16^ 
2.6 

22:20 
0.6 

Th 

2 

-0.2 

11 -.38 
7.2 

17-.37 
2.9 

2:47 

6.1 

fi 

3 

10:35 

16130 
LI 

22:17 
7.6 

W 

3 

5:20 
0.1 

12:00 
7.0 

3v2 

2SjOO 

&9 

F 

3 

6:60 
0.6 

12:82 
6.7 

18:45 
8.2 

23:ti 

5,5 

M 

4 

4:50 
-43l3 

11:15 
7,7 

17:13 
2.1 

^  22;B2 
6.S 

Th 

4 

6:17 
0.8 

13:12 
6.2 

19:82 
3,6 

B 

4 

6:44 
L4 

13:82 
6.8 

20:10 
8.2 

Tu 

5 

&:42 
0,4 

12:L1 

18:06 
3.0 

23:31 
0.0 

<L 

F 

6 

0:00 
5,2 

7:24 
1,5 

14:44 
5.8 

21:46 
3,6 

c 

m 

5 

1:10 
5.1 

7:48 
2.0 

14:86 
6.1 

21:3 

3-0 

N 

c 

W 

9 

fl:43 
LO 

13:36 
6.0 

19:52 
3.8 

S 

6 

2:18 
5,1 

8:47 
L9 

16:10 
5,9 

22:57 
8.0 

M 

6 

8.-06 
6.1 

9K)2 
2.4 

15:85 
6.2 

2.5 

Th 

7 

0:38 

8:02 
LS 

1!):57 
5.5 

22:50 
3.7 

S 

7 

4:07 
5.5 

10,i]8 
L9 

17:02 
6.3 

23:34 
2.4 

E 

A 

Tu 

7 

4:38 
6.6 

10.-26 
2.4 

16^29 
6.2 

23:te 
2.0 

F 

8 

2:50 
5.S 

9;30 
1.7 

17:30 
5.9 

23:61 
3.1 

yi 

8 

5:20 

e,o 

lt:10 
L8 

17:37 
6.7 

W 

6 

5:86 
6.9 

11:25 
2.4 

17:18 
6.5 

23:42 
1.4 

S 

» 

4:30 
6.7 

10:47 
L4 

18:07 
6.1 

Tu    S 

0:02 
L7 

6:08 
6.5 

12K)5 
LI 

18:13 
7.0 

Th 

9 

6:16 
6.2 

12:13 
2.3 

17:52 

6.8 

§ 

10 

2.4 

&;38 
6.4 

U:47 
1.0 

18:34 
6.9 

A 
K 

W  10 

0:30 
1.3 

6:42 
7,0 

12.^ 
L3 

18:41 
7,4 

K 

10 

0:17 
0.8 

6:50 
6.7 

12:52 
2.1 

18:25 
7.1 

M 

11 

6:24 
6,9 

12:31 
0.7 

18:57 
7.4 

Th  11 

0.7 

7:10 
7,3 

13:17 
L:^ 

19jff7 
7,0 

H 

11 

0:52 
0.2 

7:28 
7.2 

13.-27 
2.0 

19:0) 

7.2 

Tu 

12 

1:10 
L2 

7:02 
7.3 

13:10 
0.5 

19:21 
7.7 

F 

12 

1:21 
0,2 

7:37 

7,7 

13:46 
L2 

19:^ 
7.6 

f^ 

12 

1.-26 
-0.4 

7:56 
7.7 

14:00 
L9 

19:3e 

7.-: 

E 
A 

W 

13 

1:33 
0.7 

7:34 

7.7 

13:43 
0.4 

19:60 
7  9 

m 

8 

13 

1:48 
-0,3 

8H)7 
8,0 

14:14 
L3 

19:55 
7.6 

• 

M 

13 

2K)2 
-0.8 

8:32 
8.1 

14:32 
2.0 

TOM 

• 

Th 

14 

1:W 
0.4 

8:03 
^.0 

14:12 
0.4 

20:10 
7.9 

§ 

14 

2:21 
-0.6 

8:41 
B.2 

14:43 
L5 

20;  IT 
7.4 

S 

Tu 

14 

2:40 
— LO 

9:10 
8.8 

15.-07 
2.0 

2031 

7.2 

F 

15 

2:22 

o.o 

8:3fi 
8.1 

14:37 
0.5 

20:30 
T.9 

M 

16 

2:53 
—0.7 

9:17 
*L3 

15:12 
L7 

20:42 
7.2 

W 

15 

8:18 
— LO 

9:61 

8.4 

15:42 
2.1 

21:03 

7.0 

B 

16 

2:4fi 
-0,1 

8,2 

15:04 
0.8 

20:50 
7.7 

Tu 

16 

— Ol6 

9:58 
8.2 

16:4S 
2,0 

21i)6 
6,9 

Th 

16 

4.-00 
—0.8 

10:38 
8.8 

16:34 
2.2 

21:42 
6.? 

5 

17 

3:12 
-0.2 

9:28 
8.2 

15:29 
1.3 

21:10 
7.4 

ii 

W 

17 

4:07 
-^),3 

10:42 

ao 

16:23 
2.4 

21:37 
6,5 

F 

17 

4:48 
—0.4 

11:20 
8.0 

17ai 
2.3 

22:2^ 

M 

18 

3:46 

-ai 

10:05 
8.0 

lf>:57 
1.7 

21:33 
7.0 

Th 

18 

4:62 
0.2 

11:32 
7.6 

17:10 
2.8 

22:15 
6.1 

S 

18 

6:31 
0.2 

12K» 
7.6 

18K)9 
2.0 

23:5 

6.1 

Tu 

19 

4:20 

0.2 

10:48 
7.7 

36:27 
2.2 

21:57 
6J1 

F 

19 

5:43 
0.7 

12:30 
7.1 

18:17 
8.1 

23:12 
5.6 

8 

19 

6:23 
0.8 

13«) 
7.2 

19:13 
2.5 

W 

20 

0.7 

11:40 
7.2 

17:06 
2.7 

22:'J& 
6.1 

S 

20 

6:46 
1.2 

13:34 
6.7 

19:57 
3.3 

,    ,    . 

3) 

M 

20 

0:47 
6.9 

7:25 
L6 

13:67 
6.9 

3&^4 

8 

Th 

21 

6c57 
LI 

12:43 
6.6 

18:04 
3.  It 

23:05 
6.5 

3) 

§ 

21 

0:50 
5.3 

8K31 
L5 

14:47 
6,6 

21:27 
2,8 

E 

Tu 

21 

2:26 
6.9 

8:42 
2.0 

14:57 
6.6 

21:35 
1.7 

3) 

F 

22 

7]ff? 
L6 

14:05 
0.2 

20:30 
3.8 

M   22^ 

ti:58 
5.C 

9:IK 

i.e 

16:54 
6,8 

22:27 
2,0 

W 

22 

3:62 
6.1 

10K)5 
2.2 

16:04 
6.7 

22:SS 

1.1 

8 

2a 

036 
5.0 

H'^2 
L6 

15:34 
«.2 

22:27 
3,3 

Tu'23 

4:28 
6,3 

10:33 
L5 

16:49 
7.1 

23:14 
1.2 

P 

Th 

23 

6:10 
6.5 

11:20 
2.2 

17.-00 
7.0 

23« 
0.3 

S 

24 

8:26 
&.4 

9:56 
L3 

16:44 
6.7 

■23:1» 
2,3 

K   W    24 

1       1 

6:28 
7.1 

11:40 
L2 

17:40 
7.5 

;    ■    ' 

F 

24 

6:16 
7.0 

12.-22 
2.1 

17:53 
7.3 

M 

25 

4^ 
6.S 

11:03 
0.8 

17:35 
7.4 

23:67 
L3 

P 

Th 

25 

0:00 
0.3 

6:20 
7.7 

12:31 
0l9 

7.9 

B 

26 

0:28 
-0.5 

7:10 
7.6 

13:15 
2.0 

18:40 
7.6 

Tu 

26 

6:50 
7.  a 

12:00 
0.4 

18:15 
8.0 

F 

m 

0:47 

-o.e 

7«7 
8.3 

13:18 
0.9 

19:0-2 
8.2 

S 

26 

1:10 
—1.2 

7:65 
7.9 

14K)0 
L9 

19:ii 

7.9 

B 

W 

27 

0:Si 
0.3 

«.l 

12:50 
0.0 

18:58 
8,3 

O 

S 

27 

1:26 
—1.3 

7:53 
8.0 

14:00 
1.0 

19:40 
8.2 

gM27 

1:68 
— L6 

8:38 
8.1 

14:39 
L8 

20:03 
7.9 

P'Tb 

I- 

28 

1:00 
-0,4 

7:^1 
8.8 

13.^ 
-0.3 

19:83 
8,6 

1  ^ 

28 

2:05 
-1.7 

8:37 
8.7 

14:40 
1.3 

20:17 
8,1 

Tu  28 

2:86 
— L7 

9:17 
8.1 

15:15 
L9 

20:43 

OJF 

29 

V.4b 

9.2 

14:14 
—0.1 

20:07 

8,6 

M 

j 

29 

2:47 
— L7 

9:21 
8.5 

15:20 
1,7 

20:62 
7.8 

W   29 

3:16 
— L5 

9:66 

8.1 

15:54 
2,0 

1630 
2,1 

21:20 
7.4 

H 

30 

2rfEI 
-1.4 

8:43 
9.2 

14:52 
0.3 

20:38 
8.4 

N   Tu 

30 

330 
-*L5 

1D:0& 
8.2 

urn 

2.1 

21:28 
7.3 

Th  30 

8:68 
—LI 

10:83 

7.9 

21 1^ 
7.1 

S 

31 

3:04 
-LB 

9:28 
8.0 

1.0 

21:12 
8.0 

^ 

F  :n 

4:37 
-0.4 

11:10 
7.6 

17:10 
2,3 

22:57 
U 

The  tk 
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liRy 

JAKUARY. 

FEBRUARY. 

MARCH, 

s 

of- 

Time  taid  Height  of  High  and 
Low  Waler. 

S 

Dnyof- 

Time  and  Height  of  High  and 
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5pth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 
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less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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039       6:3'2 
».0         9.6 

-0.8 

18:60 
9.4 

M 

24 

0:56 
3.k 

5:-14 
9.3 

12^ 
-0.S 

1931 
9.1 

Th 

24 

2:18 
3.4 

7:06 
3.2 

14«8 
0.4 

20r2D 
9.3 

N 

s 

25 

1:15       C:14 
3.  4         9.  4 

13:24 
-O.ft 

19:40 
9.0 

To 

2.S 

1:45 

3.9 

6:30 
8.9 

13:46 
—0.4 

20:04 
8.9 

A 

F 

25 

3:09 
S.1 

SKMJ 
7.7 

14:46 
11 

21:f6 
9.3 

M 

26 

2:03       ti-M 
3.  7         9. 1 

14:10 
-0.2 

2030 
8,7 

\V 

26 

2:39 
3.9 

7:20 
8.3 

14:30 
0.3 

20:60 
9.0 

1 

S 

26 

3:56 
2.8 

OKU 

7.4 

15:36 
LB 

21:fi0 
9.3 

D 

Tu 

27 

2:66       7;4« 
4.0         8.6 

15:00 
0.2 

21:20 
8.6 

I 

Til 

27 

3:35 
3,7 

7.8 

15:16 
1.0 

21:37 
b.9 

8 

27 

4:46 
2.3 

10:10 
7.2 

Ifiril 
2.6 

22:36 

9.1 

\V 

28 

4,1         S.0 

16:50 
0.8 

22:13 
8.4 

¥ 

28 

4:28 
3.4 

9:24 
7.3 

1.6 

22:27 
8.9 

M 

28 

5:36 
L9 

11:16 
7.2 

I7r2l 
3.1 

23.-21 
9.1 

Th 

29 

4:54       9:46 
a.9         7.6 

16:47 
L3 

23:10 
B.3 

A 

S 

29 

6:21 
2.9 

10:35 
7.2 

17  in 
2.2 

2330 
9,0 

Tu 

29 

638 
L3 

1231 
7.4 

18r26 
3.6 

V 

30 

6:65      10:54 
a.6         7.3 

17:45 
1.8 

E 

n 

ao 

6:16 
2.4 

11:44 
7.2 

17^69 
2.7 

;  ;  : 

W,30 

CW7 
9l1 

7:17 
0.9 

13:22 
7.7 

19:-^ 

4.0 

; 

• 

M 

31 

0:OK 
S.9 

1.8 

12:43 
7.6 

18:66 
S.0 

, 

fit 

wl 
un 

ffl] 

>m  lfe&i] 

Tlietiti 
rtsTUKin  {1 
3;47  p:m. 

•,  new 
uiitor;  A 

Mare  placffl  in  the  urdi^i-  ol  wcurrence,  wi( 
IJD  of  loiiierutlve  heights  will  indlctiU'  whei 
Lower  [jf>w  Wnter,  whiuh  in  tippri}Xiiiiiite 
I  feet  below  meflii  fiia  U>vi*l.    To  Hnd  tlir  de 
HUB  (— )  siffTi  i.'i  Utfore  th«  height,  Iti  which 
If  11!^  is  ri^mofxjlitan  Stiuidiini,  120th  m 
L.  m  1,  hU  greiiujrare  in  th*j  afterntM^R  (p.  m. 

tnwii:   J,  Isit  quar.;  O,  f^*U  moon:  C-  ^ 
I',  moon  tn  apugee  or  ]>erig#45. 

h  their  Utaen  on  the  flnit  line  and  heights  o 

hilt  U  1h  hi^h  or  h>w  water.    Th*?  heighu,li 

ly  Uni  diitiini  of  w^uiidirg"  f«n  the  Adnilra 

ftih  oi  wa(*  r.  add  tht^  tjibiilar  height  to  the 

'iL»eKUbtraclil. 

L'ridSan  E.:  0^  i»  mldiiiKht.  12^  It  notm;  ull 

)  and  when  diminlahed  by  12  give  the  timi^ 

quar.;  E,  moon  on  the  equator;  N,  8,  nrnon 

u  the  scrond  line  of  c*chd»y. , 
I  fuet  and  tenths,  are  reckoned 
ty  rhurtji  fof  tlii?i  rri:ion.  and 
*(biindiiigs  given  on  itie  chAft. 
1 
houra  less  than  12  are  in  the 
after  Doon:  for  Instance.  15:4i 

farthest  north  or  aoiith  of  the 
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JULY. 

AUGUST.                               1 

SEPTEMBER.                          1 

d  bay  of- 

o 

Time  and  Heif  ht  of  High  and 
LowWater. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

c 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

0:49 
9.1 

8H)4 
0.8 

14:19 
8.2 

20:26 
4.2 

S 

1 

1:64 
9.1 

9:11 
—0.7 

15:39 
8.5 

21:54 
4.4 

F 

W 

1 

3:26 
9.5 

10:30 
—0.2 

16:81 
9.2 

22:5^ 
2.5 

F 

2 

1:86 
9.8 

8:60 
—0.8 

15:09 

8.5 

21:23 
4.8 

o 

M 

2 

2:45 
9.3 

10:01 
— LO 

16:22 
9.0 

22:43 
4.0 

E 

Th 

2 

4:19 
9.7 

11:18 
0.0 

17:10 
9.5 

23:41 
1.9 

S 

3 

2:20 
9.4 

9:86 
—0.8 

15:68 

8.8 

22:16 
4.3 

Tu 

3 

3:36 
9.5 

10.49 
-1.0 

17K)6 
9.3 

28:30 
3.6 

F 

3 

6:11 

9.8 

12:01 
0.6 

17:47 
9.5 

.    .    . 

;  s 

4 

8:05 
9.4 

10.20 
—1.2 

16:46 
9.1 

23:06 
4.8 

p 

W 

4 

4:26 
9.6 

11:36 
—0.9 

17:46 
9.6 

:  :  : 

S 

4 

0:26 
1.8 

6:08 
9.8 

12:46 
1.0 

18:27 
*  9.6 

M 

5 

8:51 
9.6 

11:06 
-L4 

17:31 
9.5 

23:53 
4.1 

Th 

5 

0:15 
3.0 

6:19 
9.5 

12:21 
-0.5 

18:26 
9.5 

s 

5 

1:10 
0.9 

6:56 
9.5 

13:30 
1.7 

19:06 
9.3 

Tu    6 

4:89 
9.6 

11:51 
—1.8 

18:16 
9.6 

B 

F 

6 

0:69 
2.6 

6:13 
9.3 

13:06 
0.2 

19:06 
9.5 

M 

6 

1:56 
0.6 

7:61 
9.1 

14:19 
2.6 

19:48 
9.3 

1 

W     7 

0:40 
8.8 

5:29 
9.8 

12:38 
—1.0 

18:59 
9..6 

S 

7 

1:42 
L9 

7:08 
9.0 

13:50 
1.0 

19:46 
9.5 

d 

Tu    7 

2:45 
0.4 

8:61 
8.6 

16:06 
3.3 

20:30 
9.1 

p 

Th'    8 

1:29 
8.6 

6:21 
9.0 

18:25 
—0.4 

19:41 
9.6 

<L 

s 

8 

2:28 
L4 

8:06 
8.8 

14:36 
1.9 

20:29 
9.2 

W     8 

8:37 
0.4 

9:55 
8.1 

16:00 
3.9 

21:19 
8.9 

JF     9 

2:16 
8.0 

7:20 
8.7 

14:11 
0.3 

20:26 
9.4 

M 

» 

3:19 
L3 

9:09 

8.3 

15:26 
2.7 

21:11 
9.1 

N 

Th    9 

1 

4:34 
0.4 

11:02 

7.7 

17:00 
4.4 

22:12 

8.7 

IS    10 

8:05 
2.5 

8:20 
8.8 

15:00 
1.2 

21:11 
9.4 

Tu 

10 

4:11 
0.9 

10:16 
7.9 

16:24 
3.6 

21:58 
9.1 

F 

10 

5:32 
0.6 

12:10 
7.7 

18:09 
4.6 

23:12 

8.6 

S    11 

8:63 
1.9 

9:28 
8.1 

16:50 
2.1 

21:56 
9.1 

W 

11 

6.-07 
0.6 

11:28 

7.7 

17:28 
4.2 

22:47 
9.0 

S 

11 

6:33 
0.6 

7.8 

19:15 
4.4 

M   12 

4:46 
1.4 

10:39 
7.9 

16:49 
2.9 

22:40 
9.1 

N 

Th 

12 

6:06 
0.3 

12:36 
7.6 

18:28 
4.6 

23:40 
9.0 

1» 

12 

0:15 
8.4 

7:84 
0.7 

13:69 
8.1 

20:16 
4.0 

Tu  13 

6:41 
1.0 

11:50 
7.8 

17:55 
3.7 

23:28 
9.2 

F 

13 

7:06 
0.0 

18i39 
7.6 

19:33 
4.7 

M  13 

1:16 
8.6 

8:29 
0.7 

14:40 

8.4 

21:06 
3.4 

W'l4 

639 
0.8 

12:69 
7.9 

18:55 
4.1 

S 

14 

0:36 
9.0 

8K)3 
—0.2 

14:80 
7.9 

20:34 
4.5 

• 

Tu|l4 

1 

2:12 
8.6 

9:19 
0.7 

16:20 
8.8 

21:50 
.2.8 

'Thjl5 

0:16 
9.3 

7:33 
—0.2 

13:69 
8.0 

19:66 
4.6 

s 

15 

1:30 
9.1 

8:56 
-0.8 

15:16 
8.4 

21:30 
4.1 

W 

15 

3:06 

8.8 

10K)1 
0.9 

16:66 
9.1 

22:36 
2.2 

jN 

f|i6 

1.-02 
9.5 

8:27 
—0.7 

14:54 
8.0 

20:54 
4.6 

• 

M 

16 

2:22 
9.1 

9:45 
-0.3 

16:66 
8.7 

22:20 
3.7 

E 
A 

Th 

16 

3:66 
8.9 

10:46 
1.0 

16:81 
9.4 

23:16 
1.7 

• 

S  |17 

1:61 
9.7 

9:18 
-0.9 

16:41 

8.4 

21:49 
4.4 

Tu 

17 

3:16 
9.1 

10:29 
—0.2 

16:36 
9.0 

23:06 
3.2 

F 

17 

4:43 
9.1 

11:28 
1.3 

17:09 
9.6 

23:56 
1.3 

1 

li 

18 

2:40 
9.6 

10:06 
—1.1 

16:26 
8.7 

22:40 
4.2 

W 

18 

4:06 
9.1 

11:11 
0.0 

17:11 
9.3 

23:46 
2.7 

S 

18 

6:30 
9.2 

12K» 
1.6 

17:46 
9.6 

M 

19 

8-.30 
9.5 

10:50 
—1.1 

17:09 
8.9 

23:30 

8.8 

Th 

19 

4:56 
9.0 

11:68 
0.4 

17:49 
9.5 

s 

19 

0:36 

l.l 

6:16 
9.1 

12:48 
2.0 

18:24 
9.3 

, 

Tu  20 

4:16 
9.8 

11:35 
—0.8 

17:47 
9.2 

A 

E 

F 

20 

0.-29 
.      2.2 

5:44 

8.8 

12:32 
0.8 

18:27 
9.6 

M 

20 

1:16 
0.8 

7:06 
9.0 

1331 
2.5 

19:08 
9.1 

tW  21 

0:16 
3.6 

5:06 
9.0 

12:16 
—0.8 

18:27 
9.3 

S 

21 

1:11 
1.8 

6:81 

8.8 

18:11 
1.3 

19H)5 
9.6 

Tu 

21 

1:69 
0.7 

7:58 

8.7 

14:18 
3,1 

19:41 
8.9 

Th  22 

1:01 
8.1 

5:58 

8.7 

12:67 
0.2 

19:05 
9.7 

s 

22 

1:54 
L5 

7:23 
8.6 

18:51 
2.0 

19:46 
9.8 

W 

22 

2:42 
0.6 

8:64 
8.6 

15:06 
3.6 

20:26 
8.6 

A 

F:23 

1:46 
2.7 

6:49 
8.3 

18:87 
0.7 

19:46 
9.6 

M 

23 

2:35 
L3 

8:18 
8.2 

14:36 
2.7 

20:26 
9.0 

1 

Th 

23 

3:29 
0.7 

9:50 
8.3 

16:04 
4.1 

21:15 
8.8 

E 

8 

24 

2:32 
2.8 

7:41 
8.1 

14:19 
1.4 

20:25 
9.6 

1> 

Tu 

24 

321 
1.4 

9:15 
8.0 

16:22 
8.3 

21:06 

8.8 

Fl24 

4:21 
0.7 

10:60 

8.1 

17:09 
4.4 

22:11 
8.1 

D 

S 

25 

8:19 
2.1 

8-.89 

7.8 

16:00 
2.2 

21:06 
9.3 

W 

25 

4:10 
1.2 

10:20 
7.7 

16.-25 
3.8 

21:53 
8.6 

S    25 

5:22 
0.8 

11:56 
8.1 

18:20 
4.4 

23:16 
8.1 

M 

28 

4:06 
1.7 

9:41 
7.4 

15:49 
2.9 

21:51 
9.1 

Th 

26 

5:01 
1.0 

11:26 
7.7 

17:27 
4.3 

22:45 
8.5 

S    26 

6:26 
0.7 

13:00 
8.3 

19:21 
4.1 

.    .    . 

iTii 

1 

27 

4:68 
1.5 

10:48 
7.4 

16:51 
3.5 

22:36 
9.0 

S 

F 

27 

5:69 
0.7 

12:31 
7.7 

18:89 
4.6 

28:41 

8.5 

M  27 

1 

0:21 
8.8 

7:26 
0.7 

13:60 
8.6 

20:11 
8.6 

W 

28 

6:46 
1.2 

11:54 
7.5 

17:61 
4.0 

23:24 
8.9 

S 

28 

6:69 
0.4 

13:32 

8.0 

19:41 
4.6 

.     .     . 

Tu28 

1:26 
8.6 

8:25 
0.7 

14:34 

8.8 

21:00 
2.9 

Th 

29 

6:38 
0.8 

12:58 

7.8 

18:67 
4.4 

s 

29 

0:39 

8.6 

7:58 
0.1 

14:24 

8.4 

bO:41 
4.3 

O 

W'29 

2:24 
9.0 

9:19 
0.8 

15:14 
9.1 

21:46 
2.1  1 

F 

30 

0:18 
8.9 

7:30 
0.3 

13:66 

8.1 

20:01 
4.6 

M 

30 

1:36 
8.9 

8:50 
-0.2 

15:10 

8.7 

21:31 
3.8 

P 
E 

Th  30 

8:19 
9.4 

10:10 
1.0 

16:51 
9.3 

22:30 
1.3 

s 

S 

31 

1:04 
9.1 

8:22 
-0.2 

14:50 
8.5 

21:01 
4.5 

O 

Tu 

31 

2:31 
9.2 

9:42 
-0.3 

16:61 
9.0 

22:16 
3.2 

1         The  tld 
1  acomparis 
'  from  Meai 

which  is  6. 

unless  a  m 
The  til 

forenoon  ( 

'  15:47  is  3.47 

•,neyi 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  c 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  ii 

1  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiral 

2  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
Inus  {--)  sign  is  before  the  height,  in  which  ease  subtract  it. 

ne  used  is  CJosmopolitan  Standard,  120th  meridian  E.;  0«>  is  midnight,  12k  is  noon;  all 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  t 
p.m. 

r  moon;  })^  1st  quar.;  O.  ^^^  moon;   C.  3d  quar.:  E,  moon  on  the  equator;  N,  8,  mooi 
,  P,  moon  in  apogee  or  perigee. 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the  ■ 
imes  after  noon;  for  instonce,  j 

I  farthest  north  or  south  of  the 
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i 


—             — 

OCTOBER 

NOVEMBER. 

DECEMBER. 

^ 

Day  of-* 

Low  Water. 

d 

Dftjrof-H 

Time  and  Hcdght  of  Hlf  h  and 

Low  Water. 

m 

Dftfof- 

Time  and  Height  of  H|| 
JjOw  water. 

•hud  I 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

F 

1 

4:11 

9.9 

10:5» 
1,0 

18:30      ^:14 
9. 5         0. 7 

rM     1 

1, 

5:41 
9.8 

12:08      17:10 
S.2         9.0 

W 

1 

6:16 
9.3 

13:35 
4.0 

17:24 
9.5 

s 

^ 

30.1 

ll:4t 
L4 

17:09      23:58 
9. 4         0. 1 

N  Tu    2 

0:15 
^1.1 

6:31      13:54 
9.5         i.5 

17:51 
9.4 

Th 

2 

0:39 
—1.1 

7K)2 
9.2 

18:2S 
4.0 

1?1(- 

§ 

a 

6:53 
9.9 

12!27 
2.1 

17:50    .    .    . 
9.5    .    .    . 

W     3 

1:02 
—0.9 

7:21      13:43 
9.2         3.8 

18:40 
9.2 

F     3 

1:28 
-41.6 

7:46 
9.1 

14:16 
3.8 

1^'  i 

ri 

M 

4 

0:40 

~^3 

fi;45 
9,6 

13:12       18:25 
2.B         9.4 

,Th 

4 

1:50 
—0.6 

8:10      14:35 
«.8         4.0 

19:261 
8.7 

8 

4 

2:12 

0.0 

8:39 

9.1   . 

15:10 
3.6 

:.9 

Tu 

5 

7:3« 
9.3 

14:00       19:10 
3.2         9.S 

c|f 

6 

2:39 
0.0 

8:59      15J1 
8.7         4.0 

20:18 
8.2 

€ 

U 

5 

2^7 

0,7 

9:15 
9.0 

16:06 
3.3 

7.  * 

I 

W 

6 

2:U 
—0.2 

|i:32 
8.  a 

14:50      19:51 
3.7          8.9 

,8 

6 

3:30 
0.8 

9:51      16:30 
8.5         3.8 

21.-20 
7.7 

M 

6 

3:46 
K4 

10^ 
9.0 

1«:59 
Z8 

2L1C 

Th 

7 

a«5 

0.1 

9:2S 
8,4 

15:44      20:45 
iA         8.6 

8 

7 

4:21 
1.3 

10:41      17^ 
8.5         8.5 

22:31 
7.3 

K 
A 

Tu    7 

4:89 

X2 

10-^ 
9.0 

17:51 
Z3 

7.2 

F 

8 

4:00 

I0r2fi 

16:45       21:42 
4.3         8.2 

M 

8 

5:19 

l.S 

11:39      18:34 
8.6         2.9 

23^44 

7.8 

wi    8 

5:31 
2.8 

11:48 
8.9 

1H:40 
1.7 

e 

»l 

5:00 
0.9 

S.0 

17:61       22:50 
4.1         7.9 

Tu 

9 

8:18 
2.3 

12:30      19:19 
8. 7         2, 3 

Th 

9 

0^ 
7.3 

6:31 
3.3 

12^ 
9.1 
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JANUARY. 

FEBRUARY. 
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quar,;  E,  m^ion  on  the  equator;  N,  S,  moon 
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16 

1  Vt 
13.7 

8:12 
—0.8 

14:36      20:86 
14.9         2.0 

Th 

16 

2:14 
18.5 

8:34 
—1.0 

15:02 
15.0 

•2m 

2.1 

§ 

17 

l:,Vi 
14,2 

»:03 
—0.3 

H:2(J 
14.  S 

20:J0 
1.3 

ri 

W 

17 

2:30 
13.3 

8:.'>3 
-0.6 

16:20      21:16 
14.7         2.3 

F 

17 

3:00 
13.2 

9:20 
—0.5 

15:50 
14.7 

21:30 

M 

18 

2:24 
13.9 

S:40 
-0.3 

14:5« 
14.7 

20^57 
1.7 

Th 

18 

3:10 
12.^ 

9:37 
-0.1 

16:05       22K)4 
14.3         2.7 

S 

18 

3:46 
13.0 

10K» 
0.1 

16:35 
14.3 

2.3 

Tu 

19 

3:00 
13.4 

9:17 
-0.1 

16:3« 
H.3 

21:36 
2.2 

F 

19 

3:5.^ 
12.4 

10:25 
0.5 

16:56      22:58 
13.7         8.1 

§ 

19 

4:40 
12.6 

11  .-00 
0.8 

17r26 
13.9 

23:36 

W 

20 

3:35 
!2.» 

lOtW 
0.4 

16:24 
13.8 

22-20 
2,8 

S 

20 

4:50 
11.9 

11:18 
1.3 

17:60      23:58 
13.2         3.3 

D 

M 

20 

6:40 
12.4 

11:66 
1.6 

18:18 
13.3 

s 

Th 

21 

4:16 
IZ2 

10:46 
1.0 

17:15 
1X2 

23:13 
3.6 

JP 

s 

21 

fi;56 
11.6 

12:20 
1.9 

18:50    .    .    . 
12.9    ..    . 

E 

Tu 

21 

0:32 
2.1 

6:44 
12.4 

12:57 
2.3 

19.12 
13.0 

? 

F 

22 

5:0S 
11.  d 

11,40 

18:14 
1±7 

■     ■     ' 

M 

22 

1.^ 
3.2 

7:12 
11.7 

13:26      19:60 
2.3        13.7 

W 

22 

1:33 
1.8 

7:50 
12.5 

14:02 
2,5 

•30:13 
1S.0 

S 

23 

0:18 
3.0 

6:13 
11.2 

12:42 
2.0 

19:17 
12.4 

Tvi 

23 

2:Ue 
2.7 

8:20 
12.1 

14:33      20:60 
2.4        12.9 

P 

Th 

23 

2'.34 
1.4 

8:58 
12.8 

15.-05 
2.7 

•21:13 
13.2 

S 

24 

I'M 
4.0 

7^90 
11.3 

13:50 
1   ^'^ 

20:25 
12,6 

E 

W 

24 

a:05 
1.9 

9:25 
13.0 

15:36      21:48 
2.0        J3.4 

F 

24 

3:30 
0.7 

10:00 
13.3 

16:0r; 
2.7 

22* 

13.6 

M 

25 

2:40 
3.4 

8:47 
ll.fl 

I5rf)0 
2.0 

21:26 
13.0 

P 

Th 

25 

4:00 
0.9 

10:24 
13.8 

16:33      22:40 
1.6        14.1 

S 

25 

4:25 
-0.1 

10:58 
13.8 

17.-00 
•2,4 

•>3D0 
14.0 

Tu 

m 

a:40 
2.4 

5;.'J2 
12.*J 

16:04 
1.5 

'^■2:20 
13.5 

F 

26 

4:50 
-0.2 

11:17 
14.7 

17:24      23:28 
1.3        14.6 

8 

26 

5:16 
-0.9 

11:52 
14.4 

17:53 
•2.2 

•23:50 
14.3 

K 

W 

27 

4:32 
1.4 

10:45 
13.^ 

17:00 
0.9 

23:10 
R3 

O 

B 

27 

5:40 
-1,2 

12:06 
15.3 

18:12    .     .     . 
1.1     ..     . 

8 

M 

27 

6K)6 
—1.4 

12:40 
14.8 

18:40 
2.0 

P 

Th 

28 

522 
0.1 

11:3C 
14.9 

17:48 
0.1 

; 

S 

28 

0:14 
15,0 

6:>6 
-1.9 

12:56      18:58 
15.8         1.0 

Tu|28 

0:40 
14.5 

6:nS 

—1.7 

13:25 
15.2 

19:2S 

l.H 

Q 

F 

29 

15.1 

a:06 
—1.1 

12:25 
15.9 

18:36 
-4>.l 

M 

29 

0:.W 
15.1 

7:11 
-2.2 

13:40      19:42 
16.9         1.1 

Wl29 

lri6 
11.8 

7:40 
—1.7 

14:10 
16.2 

•J0:14 
1.7 

S 

30 

0:40 
15.5 

6:60 
—1.8 

13:12 
1G.4 

19:18 
-O.l 

N 

Tu 

30 

1:42 
11.9 

7-.56 
—2.2 

14.-26      20:27 
15.8         1.4 

Th'sO 

2:16 
14.3 

Sr25 
—1.3 

14:M 
15.1 

•J0:.t8 
1.7 

s 

31 

1:22 
15.6 

7:31 
—2.3 

I3:5rt 
16.4 

20:U0 
0.2 

F 

31 

SKX)    ^  9:12      15:38      'il:4« 
18.9     -0.7        14.8         U 

n  the  second  line  of  each  dtj; 
feet  and  tenths,  arereckooed 
ty  Charts  for  thla  resion.  and 
soundings  given  on  the  chart, 

TbeUd 
H  fompnriw 
lunn  MijUi 

which  i^  7. 
unki^ii  !i  mi 

einre  ptaued  In  Ibe  order  of  ofciurence^  wi 
on  of  conset'uii vti  hoijfhiH  will  iDdlcate  whet 
Lower  Uivt  Wiiitir,  whlth  in  appfroxioiate 
1  f et:  t  b*?  lo w  m  oa  n  sea  J  e  vt'  L    To  f  1  n  c1  t  h  u  (1  l 
nuB  (— )  Hiifn  is  before  the  height,  in  which 

th  their  times  on  the  first  line  a 
iit?r  it  is  hi^h  or  low  water.    Th 
y  the  diittim  of  soundings  on  t 
pth  of  wftier,  add  the  tabular  h 
ettHC  BUbtriict  it. 

nd  heightA  o 
e  heights,  in 
he  Admiral 
eight  to  the 

Thc^  Hn 
(a.  HI.  J, nil 

le  used  i.-  Cosmopolitan  Smndartl,  i^th  mcr 
greatfiTareiiithc^adernoyn  (p.m.)  andwht 

Idinn  E.:  O^' is  midnight,  12'»  is  noon;  all  hours 
n  dlminbhed  by  12  give  the  timers  after  noon 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is3:47  p.  in- 

equatof ;  A 

mmn:  3^,  1st  qiiar.:  Oi  'iill  moon-  C.  ^  « 
,  P,  moon  In  apoget-  or  perigee. 

liiar.:  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  th«  ; 
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JANUARY. 

FEBRUARY.        ^ 

1 

^     MARCIL 

l|w. 

'l 

IF 

of- 
Mo. 

Time  and  Height  o(  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
1x1  w  Water. 

W. 

Mo. 

W. 

Mo. 

1 

4:24 
3.5 

10:61      17:27    .     .    . 
1.5         4.3    ..     . 

M 

1 

1.06 
0.6 

8:47      11:61 
2. 8         2. 6 

18:17 
5.1 

M 

1 

16:14 
4.7 

8      2 

0:10 
1.4 

6:-26      11:41       18:15 
3.8         L8         4.7 

N 

Tu 

2 

2:01 
0.0 

9:38      12:40 
3.0        2.6 

19:12 
5.4 

N 

Tu 

2 

0:47 
0.4 

9K)1 
3.1 

11:25 
2.9 

17:40 
4.8 

S      3 

1:18 
0.7 

8:14      12:21       18:56 
3.2         2.0         5.1 

W 

3 

2:45 
-0.4 

10:17      13:25 
3.0         2.6 

19:58 
5.6 

W 

3 

1:40 
0.0 

9:32 
3.2 

12:84 
2.8 

18:52 
5.0 

^^i  ^!    Ti 

9:23      12:57       19:33 
3.0         2.3         5.6 

Th 

4 

3:22 
—0.6 

10:50      14:07 
3. 1         2. 4 

20:39 
6.8 

Th 

4 

2:21 
-0.2 

9:56 
3.3 

.  18:25 
2.6 

19:47 
5.2 

Tuj    5|     ^51 

10:14     13:38       20:10 
3.0         2.4         5.8 

O 

F 

5 

3:36 

—0.8 

11:20      14:48 
3. 2         2. 4 

21:14 
5.8 

F 

5 

2:53 
-0.3 

10:19 
3.4 

14:08 
2.4 

20:80 
5.3 

c 

W     6 

3:31 
—0.7 

11:00      14:15      20:46 
2.8         2.3          6.0 

S 

6 

4:26 
-0.7 

11:42      16:27 
3.3         2.3 

21:47 
6.6 

S 

6 

3:21 
—0.3 

10:38 
3.7 

14:48 
2.1 

21:06 
5.3 

Th 

7 

4:13 
—1.0 

11:38      14:50       21:18 
2.8         2.3         6.1 

s 

7 

4:56 
-0.6 

12:07      16:03 
3. 4         2. 2 

22:18 
5.6 

o 

A 

s 

7 

3:48 
—0.3 

10:57 
3.8 

15:24 
L9 

21:41 
5.1 

F 

8 

4:51 
—1.0 

12:14      15:24       21:51 
2.8         2.4          6.0 

A 

M 

8 

6:26 
-0.3 

12:30      16:47 
3.5         2.2 

22:52 
6.1 

M 

8 

4:15 
-0.1 

11:08 
4.0 

16:02 
L7 

22:12 
4.9 

,  s 

9 

6:27 
—0.9 

12:51      16:01       22:26 
2. 8         2. 6         5. 8 

Tu 

9 

5:53 
0.0 

12:48      17:28 
3.6         2.2 

23:28 
4.6 

E 

Tu 

9 

4:43 
0.1 

11:22 
4.2 

16:42 
L4 

22:44 
4.6 

:  1^ 

10 

6:03 
-0.7 

13:29      16:41       22:59 
2.9         2.6          6.4 

£ 

W 

10 

6:20 
0.3 

13:03      18:16 
3.8         2.2 

.     .    . 

W 

10 

5:13 
0.4 

11:38 
4.4 

17:22 
1.4 

23:21 
4.1 

AiM 

1 

11 

6:38 
-0.3 

14:06      17:26      23:35 
3.0         2.7         4.9 

Th 

11 

0:02 
4.1 

6:42      13:24 
0.7         4.0 

19:15 
2.2 

Th 

11 

6:87 
0.9 

11:68 
4.4 

18:07 
1.4 

Tu 

12 

7:11 
0.0 

14:S9      18:19    .    .    . 
3.2         2.8    ..    . 

F 

12 

0:42 
3.6 

7:10      13:52 
1.2         4.1 

20:20 
2.2 

F 

12 

8.8 

6:59 
L2 

12:17 
4.5 

18:48 
L4 

W    13 

0:08 
4.5 

7:41      14:49      19:32 
0.5         3.5         2.9 

d 

S 

13 

1:34 
3.1 

7:36      14:26 
1.6         4.3 

21:.58 
2.0 

8 

13 

0:41 
3.2 

6:22 
1.6 

12:51 
4.6 

19:53 
1.4 

E  Th  14 

1 

0:44 
3.9 

8:10      15:20      21:18 
0.8         3.8          2.8 

s 

14 

2:38 
2.6 

7:43      16:12 
1.9         4.6 

23:28 
1.5 

S 

14 

1:36 
2.7 

6:33 
2.0 

13:80 
4.7 

21:23 
1.3 

(L    F 

15 

1:37 
3.3 

2:54 
2.9 

0:06 
1.9 

8:48      15:61       22:54 
1. 2         4. 1          2. 5 

9:48      16:36    .     .     . 
1.5         4.4    ..     . 

4:39      10:42       17:13 
2.0         1.7          4.7 

S 

M 
Tu 
W 

15 
16 
17 

16:10 
4.8 

s 

M 
Tu 
W 

15 
16 
17 

3:37 
2.3 

15:20 

6:20 
2.2 

14:20 
4.8 

22:67 
0.9 

C        1/5 

0:33 
0.8 

1:28 
0.1 

9:06      10:55 

2.6  2.4 

9:20      12:10 

2. 7  2. 4 

17:16 
5. 2 

18:25 
6.6 

4.9 

S 

17 

0:06 
0.4 

9:07 
2.8 

10:35 
2.6 

16:38 
5.1 

M 

18 

1:00 
1.2 

8:04      11:37       18:01 
2. 4         1.8          5. 3 

Th 

18 

2:15 
—0.4 

9:42      13:07 
2.8         2.2 

19:28 
6.0 

Th 

18 

1:00 
0.0 

9:02 
2.9 

12:04 
2.6 

18:04 
5.4 

Tu 

19 

1:45 
0.4 

9:08      12:30      18:54 
2.6         2.0          6.7 

F 

19 

2:63 
-0.8 

10:05      13:58 
3.0         1.9 

20:22 
6.4 

F 

1^ 

1:47 
-0.4 

9:10 
3.2 

13:04 
2.2 

19:16 
5.6 

s 

W  ;  20  '         2:2J 
'               —0.3 

9:49      13:20      19:43 
2.7         2.0          6.2 

• 

S 

20 

3:35 
—1.1 

10:32      14:47 
3. 2         1. 6 

21:14 
6.5 

8 

20 

2:27 
-0.6 

9:28 
3.4 

13:57 
1.6 

20:16 
5.9 

Th 

21          3:12 
"".      -0.8 

10:25      14:08      20:32 
2.9         1.9          6.6 

P 

s 

21 

4:15 
—1.0 

11:02      15:35 
3.5         1.2 

22:03 
6.5 

p 

S 

21 

3:06 
-0.5 

9:48 
3.8 

14:44 

LO 

21:10 
6.0 

^    F22:      _3:.56 

11:01      14:51       2I:'20 
2.9         1.8         6.7 

M 

22 

4:53 
-0.7 

11:30      16:23 
3.8         1.0 

22:52 
6.1 

? 

M 

22 

3:46 
-0.2 

10:10 
4.2 

15:31 
0.6 

22  KX) 

5.8 

P 

8 

28;    j;« 

11:38      15:38      22:06 
3.0         1.8          6.7 

E 

Tu 

23 

5:31 
—0.2 

11:59      17:12 
4. 1         0. 9 

23:40 
5.6 

Tu 

23 

4:23 
0.1 

10:37 
4.5 

16:18 
0.3 

22:49 
5.4 

S 

24 

5:26 
—1.3 

12:15      16:26      22:64 
3.1         1.7         6.5 

W 

24 

6:08 
0.3 

12:58      18:10 
4.3         0.9 

W 

24 

4:57 
0.5 

11:04 
4.7 

17:08 
0.1 

23:37 
5.0 

M 

25 

6:07 
—0.9 

12:53      17:18       23:43 
3.3         1.7          6.0 

Th 

25 

0:28 
4.9 

6:45      13:00 
0.9         4.4 

19:10 
1.0 

Th 

25 

5:30 
1.0 

11:35 
4.9 

17:55 
0.1 

Tu 

26 

6:51 
—0.4 

13:31      18:17    .    .     . 
3.4         1.7     ..     . 

F 

26 

1:25 
4.2 

7:32      13:42 
1.5         4.4 

20:22 
LI 

F 

26 

0:28 
4.3 

6:02 
1.6 

12:07 
6.0 

18:52 
0.2 

1  E 

W 

27 

0:33 
5.4 

7:33      14:04       19:28 
0.2         3.8          L7 

D 

8 

27 

2:38 
3.2 

8:07      14:19 
2.2         4.5 

21:57 
LO 

8 

27 

1:31 
3.4 

6:32 
2.1 

12:42 
6.0 

20:03 
0.4 

D  Th 

28 

1:32 
4.6 

8:16      14:38      20:52 
0.9         4.1           1.7 

H 

28 

5:08 
2.7 

8:53      15:08 
2.6         4.6 

23:30 
0.8 

8 

28 

3:05 
2.9 

6:56 
2.6 

13:22 
4.9 

21:81 
0.5 

F 

29 

2:48 
3  8 

9:02      15:25       22:24 
16         4  2          15 

^ 

M 

29 

14:10 
4.7 

23:00 
0.5 

Is 

30 

4:28 
3.1 

10:05      16:20      23:52 
2.2         4.4          1.1 

Tu 

30 

15:10 
4.6 

.    .    . 

s 

31 

7:10 
2.9 

10:57      17:20    .     .    . 
2.4         4.7    ..     . 

W 

31 

0:10 
0.3 

8:44 
8.4 

11:25       16:42 
3.1          4.4 

B  of  each  day: 
are  reckoned 
n,  and  which 
hart,  unless  a 

the  forenoon 
47  is  3:47  p.m. 
•  south  of  the 

a 
fr 

is 
m 

(» 

Th 
com 
om  I 
2.7  f 
jmis 

Tl 
.11). 

• 
iuat( 

eti*^ 
parl.N 

eet  b 
(  — ) 
etir 
.all 
nev 
)r:  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  approximately 
elijw  mean  sea  level.    To  find  tne depth  of  w 

sign  is  before  the  height,  in  which  case  sut 
ne  used  is  O>»mopolitan  Standard,  120th  mer 
greater  are  in  the  afternoon  (p.  m.)  and  whc 
'  moon;  ^,  Ist  quar.;  O.  ^uH  moon;  (^,  8d  q 

,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
the  datum  of  soundingson  the  Admiralty  CI 
ater.add  the  tabular  height  to  the  .soundin 
►tract  it. 

idian  E. ;  O**  is  midnight,  12b  is  noon ;  all  hours 
;n  diminished  by  12  give  the  times  after  noor 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  lin 
n  feet  and  tenths, 
larts  for  this  regie 
gs  given  on  the  c 

less  than  12  are  in 
i:  for  instance.  15: 
farthest  north  oi 
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APKIh, 

MAY. 

JUNE. 

g 

Day of— 

Time  and  Height  of  Hhch  and 
LOT^  Water. 

0  !  Day  of— 

s; — — 

a  w.  Mo. 

Th3i«  and  Height  of  High  aud 
Lo«r  Water. 

c  Day  of- 

Time  and  Heigh 
Low  W 

0:58       7:47 
1. 2         4. 9 

tof  Highaiin 

W. 

'Mo. 

1 

W.  Mo. 

ater. 

Th 

1 

1:03        9:00      12:37 
0.2         S,&        2.0 

IS:  IS 
4.4 

A 

S      1 

0:43       8ri:£ 
0.5        4.1 

13:17 
2.4 

l><it2 
3.7 

1 
Tu    1 

14:14      aiiS 
1.0        U 

F 

2 

1:^        «:'iO      13:25 
O.l         %.^         2,5 

19.25 
4.5 

n    2 

1:18       8:33 
0. 7        4.  a 

13^58 
1,8 

19:45 
3.8 

W     2 

1:30 
1.2 

8:01 
5.8 

14:53      21  J' 
0.5       ;:: 

A 

S 

3 

2:10        »:32      11:05 
t).l         4.0         2.2 

20:12 
4.0 

E 

M    s 

1:5  J        8i45 
0, 8        4. 7 

14:23 
1.2 

20:35 
3.8 

Th!    3 

2:02 
1.4 

8:25 
,5.6 

15:27       -i: 
—0.1         lb 

§ 

4 

2:40       g;4.'i      14:42 
0.2         4.2         J. 7 

20:51 
4.^ 

Tn    4 

2:20       9:00 
0. 8        4. 9 

15:05 
O.S 

21:18 
3.9 

O 

F     4 

2:33 
1.6 

8:55 
6.U 

i6.-as    Tiv: 

-0.5         i.:, 

E 

M 

5 

3:10       S:F»5      I5:ls 
OiS        4,4         LS 

21:27 
4.5 

0|W,    5 

2:48        9;  13 
1.0         .5.1 

15:43 
0.4 

22:01 
3.7 

S      5 

8:07 
1.8 

9.-2?* 
6.8 

16:52      Ji]  > 
—0.9        li 

O 

Tu 

a 

3:37      10:10      15:54 

0.5      4.7      ay 

22,438 
4.3 

Th   e 

3:1  a        9:32 
1.2         5.4 

16:18 
0.0 

22:47 
3.5 

S 

S      6 

3:40 
2.1 

10:02 
6.4 

1738    .    . 
—1.0    .    .   . 

W 

7 

4:03      I0:2t       1*5:3^ 
0.7          4.7         0.7 

^i:42 
4.2 

fI    7 

3:42       9:57 
1.4        5,7 

18:59 
—0.2 

23:38 
3.8 

M     7 

0:62 
2.7 

4:12 
2.8 

10:41      1*1"? 
6.3     -I.ti 

Th]   8 

4rJ5      10:11      17:10 
hO         4.1J         0.6 

23r22 
:4.H 

S      8 

4:12      10:25 

1,7       5.a 

17:45 

Tu    8 

1:50 
2.0 

4:52 
2.3 

11:27      19J5 
6.2     -*}.- 

F 

9 

4:51      11:04      17:50 
1.2         5.1         0,6 

(*  .    9 

0:42        iM 
2.H         1.9 

UtCO 
5.8 

18:38 
—0.3 

W     9 

2:54 
2.7 

5:36 
2.4 

12:18      •XK.V 
5.S      -i'.i 

8 

10 

0:iJ8       5:17      11:3  J 
3.;^         1.6        5.1 

18:43: 
0.5 

^    M   10 

IM       5:02 
2.S         2.2 

11^38 
5.7 

19:^ 
—0.2 

Th  10 

4:02 
2.9 

6:40 
2.7 

13:16      2]1T' 
5.3        0.0 

S 

11 

im       :j:3.>      12:07 
2.8         2.0         5.2 

19:44  1 
O.tJ 

Tu  U 

12:22      2CJ:C6 
5.5      — D.l 

(L'  F    11 

5:00 
3.1 

8:35 
2.8 

14:22      Iir. 
4.7        0.4 

M 

12 

3:33       5:38      12:47 
2.4         2.3         5,1 

21K15 
0.5 

\VM2 

13^20      21:55 
5.2         0,0 

E    S    12 

5:25 
8.5 

10:31 
2.9 

15:44      JtitM 
4.1         0.- 

8 

W 

Th 

13 

14 
15 

13:3^      22:30    .    .     . 
5.0        0.4    ,.     . 

€ 

Th|l3 

FI14 

14:^1      23300 
4.  9         0. 1 

7:02      10:1-2 
3,2         2.8 

7,i*7      la:CO 
3.  a         2.3 

15:5-5 
l.tl 

17:27 
4.JS 

23:,'V0 
0.2 

^    H    13 
M   14 
Tu  15 

5:55 
3.9 

6:30 
4.3 

0:38 
1.5 

11:52 
1.9 

12:53 
1.1 

7:07 

4.H 

17:22      Si^ 
3.7         l.i 

14:50      23:3.4    .,..,. 
1.9         M.I 

19:06    .    . 
b.  7    . 

Him      10:3U      16:20 
H.O        2.9         4.8 

13:46      Ji';;;;: 
0.5        3  ' 

F 

16 

0:30       »:U      12:05 
0.0         2.3         2.5 

17:45 
4,9 

E  n\m 

0:3ri        ^-£t 
0.5         4.1 

I2:5?i 
1,6 

19:00 
4.3 

W|l6 

1:15 
1.7 

7:39 
5.8 

14:33      'l\:i: 
—0.2         iA 

S 

17 

1:12        S*:20      13:02 
0,0         a.7         h9 

19:07 
5,0 

V 

M   17 

1:18       7:49 
0,8         1,5 

13.^9 

4.4 

Th!l7 

1:50 
1.9 

8:12 
5.8 

15:1«      22::*' 
—0.7        ^.^ 

s 

18 

VM        H:37      13:W 
0.1          4.1          1.2 

20:12 
&.1 

Tu'  18 

l:5J        «:16 
1,0         4.9 

I4::^7 
0.1 

21:10 
4.3 

• 

F    18 

2:24 
2.1 

8:47 
6.3 

16:02      ■,»!• 
— l.U        SO 

P 
E 

M 

19 

2:34        fiM      11:40 
0.2        4.5        o.a 

21:08 

5J.  t 

•  ;w  19 

'*-n        8:42 
1.8         5.4 

l,'-i:19 
-0.5 

'22:07 
1.0 

N 

S    19 

2:58 
2.2 

9:22 
6.3 

16:47    .    . 
—1.2    .    .    . 

• 

Tri'w)'        3:0^       9:'^^      l'>;27 
0.6         4.8         0.0 

21 :5H 
5,i> 

Th  20 

■i'J^        t:l2 
l.fi         5.3 

16:01 
-0,9 

■23:0.=^ 
3.6 

s  I20 

0:05 

2.8 

3:29 
2.3 

9:.Vj      ITSl 
6.2     -1.1 

\V    21           3:40       9.m      16:13 
""';          0.^        5.2     -0.4 

2:-:.5a 
4.0 

,F,,, 

3:L»«       9:13 
1.5*         6,1 

16:fj3 
—1.0 

23:5S 

2.7 

M   21 

0:54 
2.7 

4:Vr2 
2.4 

10:30      I?i:l'' 
6.0     -(VJ 

Th  52 

4:10      10:1«      16:65 
1,2         S.5     —O.G 

23:15 
4.0 

!  ^    22 

3:.57      10:15 
2,2         0,1 

17:11 
—1.0 

Tu  22 

1:45 
2.7 

4:38 
2.4 

11 -OS      iv^- 
5. 7      -  ii  T 

F  \Zi 

4:42      10:48      17:4>t 

1.6         5.6      ^.5 

f^  1  S    2:^ 

0:55        4:27 
2.7         2.4 

10:JH 
6.1 

Wj23 

2:40 
2.7 

5:16 
2.6 

11:44      ]9^ 
5.2     -0.1 

K     24"        0:«        5:OT      11:21 
^  ;*^.          3.5         '2A         5.6 

I8:4H 
M>,3 

M   24 

2m        1:52 
2.4         2.3 

11:23 
5.7 

19:2fJ 
-J3,5 

Th  24 

3:38 
3.1 

6:13 
2.9 

12:20      ■2r).-iD 
4.6        0.0 

N 

S|25 

M   26 

1:53       5:32      11:57 

2.9        2.4        5.5 

12:37      21:00      12:37 

5,2        0.1         5.2 

19.47 

21HXI 
0.1 

Til  25 
W   26 

12:0.'>      20:a'j 
5,  3     —0.  2 

A 

D 

E 

F    25 

S  126 

1 

4:37 
3.3 

4:50 
3.6 

7:03 
3.1 

9:50 
3.1 

12:56      21 1*.' 
4.1        0.7 

12:44      21:2fi 
4,  H         0,  2 

13:40      21;^ 
3.5        11 

J 

Tu27:      1S|20     22^7  .    .    . 

3  Til  27 
¥    28 

13:r^5      22:17 
4.  2         0,  n 

8  !27 
1  M  28 

5:17 
4.0 

5:45 
4.4 

11:25 
2.7 

12:-27 
2.2 

15:05     22:.'l 
3.0        13 

AV  28 

14^15      23:18    ,    ,    . 
4.3        0.3    ..    . 

7:01      10:40 
3^5         3.3 

14:34 
3,7 

■23:00 
OH 

16:53      23:1'^ 

2.7      i-:^ 

Th  29 

-;^T      11:00      15:40 
3.5        X3        4.0 

A|  S    211 

7:0ft      12:12 
4.0         2.5 

16:07 

'23:37 
1,0 

Tul29 

6:14 
4.7 

18:16 
1.5 

19:29    . 
2.5    ..   . 

f]30 

i 

0*1        3:12      12:33 
0.3         3.8         a.B 

17:13 
B.S 

1^    S  !30 

M|Sl 

7:18      12:.=..5 
4,2        2.2 

0:22        7:29 
1.1         46 

18:05 
2,5 

13:36 
L6 

19:28 
2.6 

W  30 

1 

I 

OKX) 
1.6 

6:38 
5.1 

18:57      a):.« 
0.8       to 

a  i 

in 
in 
til 

The  tides  are  placed  in  the  order  of  OLXturrencPt  wi 
comparison  ol  consecutive^  helphtH  will  Itnllcatf*  whet 
im  Men  11  Lower  biw  Waler  whlrh  is  approximately 
2 . 7  foe t  belo w meart sia  I ev el .    To  n rid  ! he d r r«t h of 
iuu»  (—1  sijifii  In  before  the  height,  in  uhieh  i^asie  j^ul 

th  their  times  on  the  first  line  and  heights  c 
her  U  is  hi^h  <pr  low  water.    The  heights,  in 
he  dtitiim  at  iSoundiugHon  tlu^  Admiralty  Ch 
wntixadrt  the  uibulnr  height  to  the  Houndlr 
tfMit  it. 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckon^'d 
arts  for  this  region,  and  which 
gs  given  on  the  chart,  unless  a 

The  (Ime  used  is  Cosmopolitftn  Standard,  120th  mGri< 
(jv.  m  ) .  all  greaU^r  ar*?  lu  ihe  af lertu  kjii  f  p,  m,  ^  and  iv  he 

Itan,  E.;  O"*  b  midnight,  12?«  is  noon:  all  hours 
I  dimlnishi^  by  12givo  the  timws  after  noon 

less  than  12  are  in  the  foreno-'O 
for  instance,  16:47  is  3:47  p.  e 

#,  ni;w  moon:  ]).  iMt  quar.:  Q^  full  mcrnn;  ^.  Sd  r 
equator;  A,  l\  mooii  In  apogee  or  perigee. 

tiar.;  E,  mooQ  on  the  equator;  N,  S,  moon 

farthest  north  01 

south  ol  the 

HONGKON(}.  CHINA,  1909. 
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'     "" 

JULY. 

;hand 

AUG 

fUST. 

d  Height  of  High  and 
Low  Water. 

SEPTEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

s 

Day  of— 

Time  and  Height  of  Hi 
Low  Water. 

S 

Day Of— 

Time  an 

S 

Dayof- 

w.  Imo. 

W.  'mo. 

W.  Mo. 

Th     1 

0:44 
1.7 

7:18      14:37 
5.3        0.3 

21:32 
2.8 

S 

1 

1:46 
2.1 

8:14 
6.8 

16:41 
—1.2 

22:47 
8.0 

P 

W     1 

3:14 
1.3 

9:41 
6.4 

16:82 
-0.8 

28^X7 
8.9 

F     2 

1 

1:24 
1.8 

7:56      15:15 
5.8     -0.4 

22:16 
2.9 

C 

M.    2 

2:82 
2.0 

9K)1 
6.6 

16:24 
—1.4 

28:19 
8.1 

K 

Th;         2 

4:00 
1.0 

10:30 
6.2 

17:08 
—0.4 

23:83 
4.1 

C 

8 

S  1    3 

2:00 
2.0 

8:84      15:68 
6.2     -0.9 

28:01 
3.0 

Tu    3 

3:19 
L9 

9:49 
6.7 

17:05 
—1.3 

28:53 
3.2 

F 

3 

4:48 
0.8 

11:19 
5.7 

17:45 
-0.1 

S      4 

'2.43 
2.1 

9:14      16:48 
6.5     —1.8 

23:44 

2.8 

P 

W     4 

4:08 
1.7 

10:86 
6.6 

17:46 
—1.1 

S 

4 

0:02 
4.8 

6:40 
0.7 

12:05 
6.1 

18:24. 
0.7 

im!  5 
1      1 

3:23 
2.1 

9:67      17:27 
6.6     —1.4 

Th 

5 

0:28 
3.5 

4:52 
1.7 

11:23 
6.2 

18:26 
-U.O 

S|   5 

0:34 
4.4 

6.41 
0.8 

12:59 
4.5 

19:05 
1.4 

Tu    6 

0-29 
2.8 

4:05      10:41 
2.1         6.5 

18:14 
-1.3 

E 

F 

e;     iK)3 

1          3.6 

5:47 
1.6 

12:12 
5.6 

19:08 
0.1 

M     « 

1:15 
4.4 

7:11 
0.8 

14:01 
3.6 

19:41 
2.0 

w'    7 

1:12 
2.8 

4:52      11:28 
2.2         6.3 

19:01 
—1.0 

8 

7  I        1:87 
1          3.7 

6:50 
1.6 

13:02 
4.9 

19:48 
0.7 

c 

Tu    7 

1:54 
4.5 

9:13 
0.9 

15:55 
3.0 

21:08 
2.6 

PiTh'    8 

1:58 
2.9 

5:45      12:17 
2.3         6.9 

19:51 
—0.6 

1 

S\S.         2:10 

8:09 
1.6 

14:10 
4.1 

20:22 

1.4 

'Wj    8 

2:41 
4.6 

1055 

6.7 

.     .     . 

F     9 

2:41 
3.2 

6:60      13:12 
2.4         6.2 

20:39 
0.1 

!M,    9          2:51 
,        1                  4.1 

9:34 
1.5 

15*1 
3.4 

21.81 
2.0 

N  Th    9 

3:46 
4.6 

12:21 
0.4 

20:41 
3.1 

28:05 
3.0 

K    S    10 

3:27 
3.4 

8:18      14:18 
2.5         4.5 

21:27 
0.7 

Tu  10         Yi 

11:14 
1.2 

18:05 
2.9 

22:27 
2.6 

I  F  i  10 

1      1 

5:12 
4.6 

13r23 
0.1 

21:13 
3.4 

!^     11 

4:02 
3.7 

10K)2      16:30 
2.2         3.7 

•22:17 
1.4 

Wll           4:47 

12:40 
0.7 

20:19 
3.0 

23:23 
2.6 

s 

11 

0:14 
2.9 

6:38 

4.8 

14:05 
-0.1 

21:86 
3.6 

M|12 

4:52 
4.1 

11:34      17:22 
1.6         3.4 

28:15 
1.8 

N 

Thl2|         .V.66 

13:44 
0.2 

21  .-21 
3.1 

s 

12 

1:10 
2.6 

7:38 
4.9 

14:41 
—0.3 

22:00 
3.7 

Tu'  13 

5:47 
4.4 

12:46      19:37 
1.0         3.1 

23:59 
2.2 

F     13'         0:20 

,        i          2.7 

6:56 
5.2 

14:32 
—0.3 

21:58 
3.2 

M    13 

1:5.'> 
2.1 

8:23 
5.0 

16:11 
—0.3 

22:21 
3.8 

W    14 

6:31 
4.9 

13:46      20:59 
0.4          3.1 

.    .    . 

!  H   14       i;08 

1                             2. 1 

7:49 

5.4 

15:12 
—0.6 

22:30 
3.2 

• 

Tu  14 

2:85 
2.1 

9:01 
5.1 

15;:^ 
—0.2 

22:40 
4.0 

Th  15 

0:40 
2.3 

7:16      14:37 
5.3     —0.2 

21:54 
3.1 

S    15 

1:53 
2.6 

8:33 
5.6 

16:45 
—0.7 

23:00 
3.3 

W    15 

1 

3:14 
1.8 

9:36 
5.0 

16K)5 
0.0 

22:53 
4.2 

N    F  :  16 

1:20 
2.4 

7:57      15:21 
5. 7     _o.  7 

22:40 
3.2 

•  M!16 

2:36 
2.3 

9:11 
6.7 

16:15 
—0.7 

28:26 
8.4 

E 
A 

Th'l6 

3:50 
1.6 

10:08 
4.8 

16:33 
0.2 

2S:a5 
4.3 

•    S    17 

1:69 
2.4 

8:36      16K)0 
5. 9     —1. 0 

23:20 
3.0 

;Tu17,       8j09 

9:48 
6.6 

16:44 
—0.6 

23:49 
8.5 

f'i7 

1 

4:28 
1.3 

10:37 
4.5 

16:48 
0.5 

28:21 
4.5 

1  S    18 

2:38 
2.5 

9:16      16:39 
6.0     —1.1 

23:66 
3.0 

jw'lgl         8:54 

10:21 
5.4 

17:12 
-0.4 

i  S  '  18 

1 

5:08 
1.2 

11:08 
4.1 

17:18 
1.0 

23:37 
4.6 

'  M    19 

3:16 
2.5 

9:52      17:16 
6.0     —1.0 

Th   19          0:11 

1        1          ^'^ 

4:31 
2.0 

10:49 
5.1 

17:38 
0.0 

S  il9 

1 

5:61 
1.1 

11:49 
3.8 

17:36 
1.3 

23:57 
4.6 

Tu  20 

0:28 
8.1 

3:52      10:26 
2.2         5.8 

17:51 
-0.7 

A 

E 

F    20          0:26 
3.  < 

5:16 
2.0 

11:18 
4.6 

18K)3 
0.4 

M|20 

6:29 
1.2 

12:22 
3.3 

17:59 
1.7 

W   21 

1:08 
3.0 

4:32      10:58 
2.5         5.5 

18:26 
-0.4 

S    21         »•« 

6:00 
2.0 

11:54 
4.1 

18:26 
1.2 

Tu  21 

0:25 
4.6 

7:28 
1.2 

13:11 
2.8 

18:08 
2.1 

Th  22 

1:37 
3.2 

5:16      11:32 
2. 6         5. 0 

18:56 
-0.1 

S    22.       1^ 

6:51 
2.1 

12:28 
3.6 

18:51 
1.3 

W  22 

1:04 
4.7 

8:64 
LI 

14:42 
2.5 

17:50 
2.3 

A    F    23 

2:10 
3.8 

2:23 
3.5 

2:50 
3.8 

3:28 
4.0 

4:14 
4.2 

6:03      12:06 
2.6         4.5 

7-M      12:36 
2.9         3.9 

8:34      18:13 
2. 8         3. 4 

10:27      14:19 
2. 5         2. 9 

11:53      15:34 
2.1         2.5 

19:25 
0.4 

19:49 
0.8 

20:20 
1.2 

21:08 
1.6 

22:00 
1.9 

3) 
S 

M   23        Ij2« 
Tu'24        2^00 

W'25|       ■^:« 
Th'  26        3;*; 

4.6 

F    27         4:44 

1     '  ,          5.0 

7:45 
2.1 

.  9.21 
2.0 

11:06 
1.4 

13:12 
3.1 

14:03 
2.7 

19:06 
1.7 

19:07 
2.0 

^iTh  23 
S  i 
,  F    24 

1:50 

4.8 

2:50 

4.8 

4:00 
4.9 

5:22 
5.1 

0:38 
2.4 

10:30 

0.9 

K    S    24 

11:45 
0.5 

.    .    . 

I     S    25 

s 

25 

12:88 
0.0 

13:24 
-0.3 

6:42 
5.4 

21:00 
3.1 

20:58 
8.8 

14.-05 
-0.5 

28:29 

2.8 

21:10 
3.6 

,M    26 

12:19 
1.0 

S  .26 

'  Tu  27 

13:12 
0.3 

21:28 
2.8 

23:35 
2.6 

M  ;  27 

W   28 

1       1 

4:54 
4.5 

12:53      19:21 
1.4         2.3 

23:00 
2.1 

S    28         ^i^ 

5.3 

18:58 
—0.3 

21:34 
3.0 

Tu  28 

.1:33 
L9 

7:48 
5.6 

14:46 
-0.6 

21:25 
3.9 

Th  29 

5:38 
4.9 

13:39      20:54 
0.7         2.5 

S  1  29  j       0:« 

7:04 
5.7 

14:36 
-0.8 

21:51 
3.2 

O 

W  29 

2:21 
1.2 

8:43 
5.8 

16:22 
-0.3 

21:48 
4.3 

F    30 

0:02 
2.2 

6:31      14:20 
5.4         0.0 

21:46 

2.8 

M,30        ^ 

8:00 
6.1 

15:16 
—1.0 

22:18 
8.5 

P 
E 

Th  30 

3:08 
0.7 

9:33 
6.7 

15:69 
0.0 

22:12 
4.6 

^    S    31 

1 

0:55 
2  2 

7:24      15K)0 
6.9     -0.7 

ced  in  the  ordt 
ecutive  height 
w  Water,  whlcl 
n  sea  level.    T 
»efore  the  heig 

22:16 
2.9 

O  Tu  31  '       2:27 

1          '•' 

8:58 
6.4 

15:65 
—1.0 

22:40 
8.6 

) 

• 

coned 
ivhich 
unless 

The  tid 

acompam 

i  from  Mean 

,  is  2.7  feet  b 

'  a  minus  (— 

es  are  pla< 
on  of  conH 
Lower  Lo 
elow  mea 
.)  sign  is  t 

5r  of  occurrence,  with  their  times  on  the  first  line  and  heisrhts  o 
B  will  indicate  whether  it  is  high  or  low  water.    The  heights,  ii 
\i  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Ch 
0  find  the  depth  of  water,  add  the  tabular  height  to  the  soundi 
tit,  in  which  case  subtract  it. 

n  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
arts  for  this  region,  and  ^ 
ngs  given  on  the  chart,  i 

The  time  used  is  Cofunopolitan  Standard.  120th  meridian  £. :  Oi>  is  midnight,  12i>  is  noon;  all  hours 
(H.  ra. ).  all  greater  are  In  the  afternoon  ( p.  m. )  and  when  diminlahed  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon  1 
;  for Insunce,  16:47 183:47 p.m.  | 

•.  new 
equator.  A 

moon:  }) 
,  P,  moon 

,  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator:  N,  S,  moon 
in  apogee  or  perigee. 

farthest  north  or 

south  of  the 
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JANUARY. 


a   Dayof^  Time  and  Height  of  High  and 
g    W  '"-- '  Low  Water. 


.Mo.' 

FJ    l! 

s  I  2; 
s     3; 

iM'    41 

i 

,       Tu    5i 

N    W     6 

0  1 

I      Th    7 

I        F      8 

I        S      9 

I        S    10 

A    M   11 

I       Tu  12 

;       W    13 

E  Th  14 

C    F    15 

S    16 

1  'M    18! 

Is    W  20i 
I 
Th  21 

•    F  '  22  > 

P    S  !  23  i 


S|24i 

M   261 

Tu  26 

E   W'27i 

1>  Th  28. 

F  :29' 

'       I       I 
S  |30 

s  31' 


6:24 
6.4 

0:07 
2.1 

1:30 
2.6 

2:36 
2.9 

3.30 
3.1 

4:10 
3.2 

4:48 
3.2 

0.*00 
7.2 

0:85 

6.8 

1:05 

6.8 

1:32 
6.7 

2:00 
6.6 

2:30 
6.6 

2:58 
6:6 

3:42 
6.4 

4t28 
6.8 

5:20 
6.2 

0:00 
3.2 

1:24 
3.4 


3:26 
3.4 

4:10 
3.1 

4:52 
2.9 

0:12 
7.4 

0:50 
7.5 

1:25 
7.4 

2:05 

7.2 

2:45 
7.1 

3:30 
6.9 

4:22 
6.4 

5:20 
6.4 


11:85 
2.1 

6:25 
6.4 

7:24 
6.7 

8:15 
7.0 

9:00 
7.8 

9:44 
7.7 

10:20 
7.8 

5:16 
3.2 

5:42 
3.1 

6:14 
2.9 

6:45 

2.8 

7:22 
2.7 

8:04 
2.7 

8:52 
2.6 

9:58 

2.5 

10:48 
2.2 

11:55 
1.9 

6:28 
G.3 

7:27 
6.6 

8:20 
7.0 

9:11 
7.4 

9:58 
7.8 

10:40 
8.2 

6:30 
2.5 

6:08 

2.2 

6:52 
1.9 

7:40 
1.7 

8:30 
1.5 

9:34 
1.5 

10:35 
1.5 

12:05 
1.2 


18:00 
6.2 

12:52 
1.5 

14:04 
0.6 

15:02 
-0.2 

15:50 
-0.8 

16:32 
—1.2 

17:10 
—1.4 

10:58 
7.9 

11:32 

7.8 

12:06 
7.6 

12:40 
7.3 

13:18 
6.9 

14:00 
6.5 

14:50 
6.0 

15:52 
5.6 

17:14 
5.4 

18:50 
5.3 

13:14 
1.3 

14:16 
0.6 

15:12 
-0.2 

16:00 
—0.9 

16:38 
—1.4 

17:22 
—1.7 

11:25 

8.5 

12:12 
8.5 

13:00 
8.3 

13.50 

7.8 

14:50 
7.2 

15:56 
6.7 

17:26 
6.1 

19:17 
6.1 


19:30 
6.6 

20:50 
6.9 

21:50 
7.2 

22:40 
7.3 

23:26 
7.2 


17:44 
—1.3 

18:18 
—1.0 

18:42 
—0.5 

19:14 
—0.1 

19:45 
0.5 

20:24 
1.0 

21:06 
1.8 

21:52 
2.4 

22:50 
2.8 


20:18 
5.7 

21:25 
6.2 

22:15 
6.7 

22:56 
7.1 

23:36 
7.3 


18:02 
—1.7 

18:48 
—1.3 

19:30 
-0.8 

20:12 
0.0 

21:06 
1.0 

22:08 
2.0 

23:12 
2.9 


FEBRUARY. 


ci  Day  of — , 

0  I  Time  and  Height  of  High  and 

S    W.'Mo. 


I 

;M 
N  Tu 
W 
Th 

F 

I 
S  I 

A;M 

Tu 

E    W 


Low  Water. 


Th 

11 

'f 

12 

c 

S 

13 

s 

14 

M 

15 

Tu 

16 

s 

W 

17 

Th 
F 

S 

M 

E  Tu 


|W|24 
Th  25 


If 

Di  8 
1§^ 


26' 
27 

28' 


0:48 
8.6 

2:26 
8.8 

8:80 
3.6 

4:16 
3.5 

4:60 
3.2 

5:10 
2.9 

0:12 
7.2 

0:35 
7.2 

0:56 
7.1 

1:19 
7.1 

1:42 
7.2 

2:10 
7.0 

2:44 
6.8 

3:22 
6.5 

4:14 
6.3 

5:22 
6.2 

0:45 
4.0 

2:32 
4.0 

3:32 
3.6 

4:10 
3.0 

4:46 
2.4 

5:22 
1.7 

0:24 
7.7 

0:52 
7.7 

1:26 
7.7 

2:00 
7.5 

2:38 
7.0 

8:22 
6.7 


6:32 
6.4 

r:40 
6.6 

8:40 
7.0 

9:30 
7.3 

10:14 
7.7 

10:54 
7.8 

5:40 
2.6 

6K)0 
2  3 

6:29 
2.0 

6:58 
1.7 

7:32 
1.6 

8:12 
1.6 

8:57 
1.5 

9:50 
1.7 

10:58 
1.7 

12:26 
1.3 

6:45 
6.3 

8:00 
6.7 

9.00 
7.2 

9:54 
7.9 

10:40 
8.5 

11:24 

8.8 

6.-00 
1.2 

6:37 
0.7 

7:20 
0.5 

8:02 
0.6 

8:54 
0.7 

9:66 
1.0 


18:42 
1.4 

14:60 
0.0 

15:46 
—0.6 

16:26 
—0.9 

17:08 
—1.1 

17:82 
— LO 

11:27 
7.9 

11:58 
7.8 

12:30 
7.6 

18:02 
7.3 

13:40 
6.9 

14:20 
6.5 

16:15 
6.0 

16:22 
5.5 

18:02 
5.1 

20:04 
5.4 

13:58 
0.7 

15:04 
—0.1 

15:54 
—0.8 

16:36 
—1.3 

17:15 
—1.6 

17:64 
-1.5 

12:08 
8.9 

12:62 
8.6 

13:40 
8.1 

14:32 
7.5 

15:80 
6.6 

17:00 
5.8 


20:46 
6.4 

21:49 
6.6 

22:85 
7.0 

23:14 
7.1 

28:46 
7.2 


17:66 
-0.7 

18:22 
—0.4 

18:48 
0.0 

19:18 
0.5 

19:50 
1.1 

20:20 
1.6 

21:02 
2.3 

21:48 
3.0 

23:00 
3.7 


21:24 
6.0 

22:10 
6.7 

22:48 
7.1 

23:20 
7.5 

23:62 

7.7 


18:28 
—1.1 

19:06 
—0.3 

19:50 
0.6 

20:30 
1.6 

21:15 
2.6 

22:12 
3.6 


MARCH. 


.Dayof- 
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6  I  6 

s;  7 

Ml  8 
Tu  9 
W  1 10 
Th  11 


Time  and  Height  of  High  and 
Low  Water. 


S  1  20  i 


M 
Tu 
W 
Th 

F 
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s 

M 


Tu  30 
W  31 


4:20 
6.3 

OKW 
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2:26 
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7.0 
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6.0 

0:35 
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2:45 
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3:30 
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4:34 
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0.8 
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0.2 
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6.0 

7:50 
6.5 
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7.3 
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7.8 
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18:48 
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19:18 
1.5 

19:54 
2.3 

20:33 


21:29 
3.9 

23:17 
4.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  height.s  will  indicate  whether  it  is  high  or  low  water.  The  height*,  In  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  4.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  { — )  sign  is  before  the  height,  in  which  case  subtract  Jt. 

The  time  used  is  Singapore  Mean  Local  Civil,  for  the  meridian  103°  51'  E;  0>>  is  midniglit,  r2<>  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for 
Instance.  15:47  is  3:47  p.  m. 

%,  new  moon:  }j,  l.st  quar.;  Q.  full  moon:  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  m(Km  farthest  north  or  south  of  the 
I  equator;  A,  P,  moon  in  apogee  or  perigee. 
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L8 

15:46 
6.6 

22:01 
L3 

N'Th    9 

6:25 
6.7 

liriO 
4.1 

17:10    .     ,    . 
6.3    .     .     . 

E     S  '  10 

r 

2:35 
7.2 

9:05 
0.4 

15:46 
6.7 

21:35 
2.2 

tu  10 

4:45 
6.3 

10:31 
2.7 

16:42 
6.5 

23:20 
LI 

F  |10 

0:42 
0.7 

8:11 
6.0 

18:55      18:46 
4.2          6.4 

S      11 

3:48 
6.7 

10:04 
1.2 

16:41 
6.6 

22:19 
1.9 

^V   11 

6:28 
6.0 

11:56 
3.4 

17:52 
6.5 

8  |11 

2:11 
0.3 

9:18 
6.4 

15:00      20:05 
3. 7         6. 6 

:Nr  12 

5:11 
6.4 

11:20 
2.0 

17:40 
6.5 

23:59 
L5 

N   Th  12 

1:00 
0.7 

8:17 
6.2 

18:46 
8.9 

19:06 
6.7 

j  f8'12 

3:09 
—0.2 

9:54 
6.9 

15:42       21:05  ' 
3. 1          7. 1 

Tu  18 

6:40 
6.4 

12:39 
2.6 

18:41 
0.6 

J'    13 

2:21 
0.0 

9?24 
6.G 

15:04 
3.8 

20:11 
7.0 

1  M  ;  13 

3:52 
—0.5 

10-29 
7.2 

16:16      21:51  ' 
2.6          7.6  1 

iW   14 

1:20 
0.8 

8:11 
6.6 

13:55 
3.0 

19:39 
6.9 

S     14 

3:24 
—0.5 

10:15 
6.9 

15:54 
3.5 

21:09 
7.3 

#  Tu'l4 

4:29 
—0.5 

10.56 
7.3 

16:41       22:38 

2. 1          7.9: 

Th  15 

2:30 
0.0 

9:25 
6.9 

15:00 
3.3 

20:30 
7.3 

,S,15 

4:09 
—0.9 

10:58 
7.1 

16:31 
3.1 

21:56 
7.7 

,\V   15 

4:55 
-0.4 

11:19 
7.6 

17:09       23:07  ' 
l.ti          8.0 

N   F  m 

3:26 
—0.7 

10:21 
7.1 

15:50 
3.4 

21:19 
7.5 

•   M  ,  16 

4:46 
—LI 

11.30 
7.2 

17:01 

2.8 

22:39 
7.9 

E 
A 

Th  16 

1 

5:19 
—0.2 

11:40 
7.5 

17:29       -23:34 
LI          7.91 

>  ^  il" 

4:14 
—1.2 

11:09 
7.2 

16:31 
3.3 

22:06 
7.9 

Tu!l7 

5:19 
— LO 

11:58 
7.2 

17:28 
2.5 

23:16 
8.0 

f|i7 

5:44 
0.2 

11:56 
7.6 

17:51     ... 

O.H    .     .     .1 

S    IS 

4:56 
—1.4 

11:50 
7.1 

17:06 
3.3 

22:43 
8.0 

W   18 

5:48 
—0.8 

12:22 
7.2 

17:53 
2.1 

23:49 
7.9 

j  s  ;i8 

0:04 
7.7 

6:06 
0.6 

12:18      18:18 
7. 6         0. 6  1 

M  i  19 

5:33 
—1.3 

12:25 
7.0 

17:36 
3.1 

23:20 
8.1 

Th  "19 

6:11 
—0.4 

12:42 
7.2 

18:19 
1.8 

1  S  !l9 

0:34 
7.6 

6:29 
LO 

12:89       18:17 
7. 4          0  6 

Tu  20 

0:06 
—1.0 

12:55 
6.9 

18:06 
2.S 

23:59 

7.8 

A    V    20 

0j21 

6:36 
0.1 

13:0i 
7.2 

18:48 
L6 

M    20 

1:06 
7.2 

6:55 
1.5 

13:02      19:19 
7. 3          0  6 

\V   21 

6:37 
—0.7 

13:23 
6.8 

18:39 
2.7 

<    21 

0:5.j 
7.3 

7:06 
0.6 

13:28 
7.2 

19:21 
L4 

Tu  21 

1:14 
0.8 

7:25 
2.0 

13:32       19:56 
7. 1         0  7 

Th  22 

0:36 
7.5 

7:08 
-0.1 

13:50 
6.7 

19:15 
2.5 

S    22 

1:29 
6.9 

7:34 
1.3 

13:54 
7.0 

19:57 
1.4 

1  ^^'  -2 

2:29 
6.2 

8:00 
2.7 

14:09      20:48 
6.8          1.0  1 

A    F    23 

1:14 
7.2 

7:38 
0.4 

14:18 
6.7 

19:55 
2.4 

M   23 

2:09 
6.6 

8:05 
1.7 

14:-23 
6.8 

20:40 
1.1 

1  Th:23 

3:30 
5.5 

8:42 
3.4 

14:60      21:47  1 
6. 4          1. 3 

K    S    2t 

1:55 
6.6 

8:16 
1.0 

14:48 
6.7 

•20:40 
2.3 

J    I'll  24 

3:00 
6.0 

8:41 
2.3 

15:00 
6.6 

21:27 
1.6 

F  .24 

5:02 
6.0 

9:50 
4.1 

15:59      23:17 
6.0          1.4 

D    S    25 

2:43 
6.1 

8:52 
1.7 

15:24 
6.5 

21:31 
2.2 

W  25 

4:00 
5.5 

9:26 
3.0 

15:47 
6.3 

22:30 
1.6 

S    25 

7:24 
5.3 

11:46 
4.4 

17:44    .     .     . 
6.9    ..     . 

:\i  2ti 

3:39 

5.8 

9:31 
2.2 

16:05 
6.5 

22:26 
2.0 

rti  26 

6:32 
5.0 

10:28 
3.6 

16:50 
6.2 

23:55 
L5 

S    26" 

1:04 
1.1 

8:.38 
6.0 

14:14       19:23 
4.0          6.4: 

Tu:  27 

4:49 
5.4 

10:24 
2.7 

16:55 
6.3 

23:27 
L8 

s    y   27 

7:30 
5.3 

12:04 
4.1 

18:13 
6.2 

M    27 

2:21 
0.4 

9:21 
6.6 

15:01       20:32  ' 

3.3         7.1  1 

W    28 

6:20 
5.2 

11:26 
3.2 

17:56 
6.4 

s    28 

1:26 
0.9 

9:00 
5.8 

14:07 
4.1 

19:33 
6.6 

|Tu 

28 

8:15 
-0.3 

9:58 
7.1 

15:38       21:25  ' 
2.4          r.8\ 

Th  29 

0:48 
1.4 

7:55 
5.5 

12:41 
3.5 

18:.-i6 
6.5 

H    2^) 

2:88 
0.2 

9:49 
6.4 

15:09 
8.7 

20:37 
7.1 

ojw 

29 

3:56 
—0.6 

10:26 
7.5 

16:09      22:12 

1.5         8.5  1 

F    30' 

1:55 
0.8 

9:06 
5.9 

14:00 
3.6 

19:54 
6.8 

M    30 

8:30 
-0.5 

10:28 
7.0 

15:60 
3.1 

21:31 

7.8 

E 

Th 

30 

4:32 
-0.7 

10:64 
7.8 

16:42      22:56 
0  7         8.8 

S  i  31 

2:50 
0.1 

9:59 
6.3 

15:01 
3.5 

20:48 
7.2 

C   Til  31 

4:13 
—1.0 

10:59 
7.3 

16:25 
2.4 

22:19 
8.3 

] 

The  tidt 
acompari» 
from  Mean 
which  iH  4. 
unless  a  mi 

The  tim 
nre  in  the 
for  instanc 

#.  new 
equator:  A 

;8  are  placed  In  the  order  of  occurrence,  wit 
^n  of  consecutive  heights  will  indicate  whet 

Lower  Low  Water,  which  i.s  approximate! 
I  feet  below  mean  sea  level.    To  flnd  the  de 
nas  ( — )  sign  is  before  the  height,  in  which 
e  used  is  Singapore  Mean  Local  Civil,  for  t 

forenoon  (a.  m.),   all  greater  are  in  the  i 
e,  15:47  is  3:47  p.  m. 

moon;  ^.  1st  quar.;  Q.  ^ull  moon;  C.  8d  q 

P,  moon  in  apogee  or  perigee. 

1  their  times  on  the  first  line  and  heights  oi 
her  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  Admiral 
pth  pf  water,  add  the  tabular  height  to  the 
case  subtract  it. 

he  meridian  103°  51'  E.;  O**  is  midnight.  12»« 
iftemoon  (p.m.)  and  when  diminished  by 

uar.;  E,  moon  on  the  equator:  N,  S.  moon 

1  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

Is  noon;  all  hours  less  than  12  i 
12  give  the  times  afternoon; 

farthest  north  or  south  of  the 
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SINGAPOKE,  MALAY  PENINSULA,  1900. 


OCTOBER. 

NOVEMBER. 

itofHii 
ater. 

DECEMBER. 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 

Day of— 

Time  and  HeiffI 
Low  VV 

?hand 

^ 

Dayof- 

Time  and  Helgli 
LowW 

itof  Highaixi 

W. 

Mo. 

1 

W. 
M 

Mo. 

W.  Mo. 

ater. 

F 

5:11 
-0.5 

11:21 
8.0 

17:16      23:36 
0. 1          8. 9 

1 

0:10 
8.3 

6:54 

1.7 

11:46 
8.2 

18:12 
— L3 

W 

1 

0:68 
7.2 

6:09 
2.9 

12.-00      is;» 
8.1     -1.: 

S 

2 

5:47 
0.0 

11.50 
8.0 

17:58    .     .     . 
— 0.4     .     .     . 

N 

Tu 

2 

0j66 
7. 7 

6:26 
2.3 

12:20 
8.0 

18:56 
-1.0 

Th 

2 

1:41 
ft.7 

6:46 
8.2 

12:40      19^31 
7.7     —<^.t> 

s 

3 

0:17 

8.8 

6:21 
0.7 

12:19       18:31 
7.9      -0. 6 

W     3 

1:44 
7.0 

7K)1 
2.9 

12:57 
7.6 

19:48 
-0.5 

F 

3 

2:30 
6.3 

7:29 
8.4 

13:25      'JOJi* 
7.3        11 

M 

4 

1:01 
8.2 

6:55 
1.5 

12:51       19:11 
7.7      —0.5 

Th    4 

2:40 
6.2 

7:44 
3.5 

13:40 
7.1 

20:8a 
0.2 

<L 

S 

4 

3:24 
6.0 

8.-26 
8.6 

14:20      21:11 
6.6        0^ 

Tu 

5 

1:50 
7.4 

7:30 
2.3 

13:28       20:00 
7.5      -0.2 

^ 

F      5 

3:51 
6.7 

8:40 
3.9 

14:39 
6.6 

21:46 
0.8 

s 

6 

4:28 
6.9 

9:40 
8.6 

15:31      i.M4 
6.0         1 

N 

W 

6 

2:50 
6.5 

8:13 
3.1 

14:10      21:00 
7.0         0.4 

S  1    6 

5:27 
5.6 

10:20 
4.3 

16:02 
5.9 

23:18 
1.2 

M 

6 

5:23 
5.9  • 

11. '25 
8.4 

17:lU      Zi-i 
,,S.6         10 

|Th!    7 

4:09 
5.6 

9:06 
3.8 

15:08       22:19 
6. 5          0. 8 

S'    7 

6:53 
6.0 

12:65 
4.0 

17:56 
5.7 

E 
A 

Tu 

7 

6:20 
6.1 

12:50 
2.7 

18:39    . 

5.6    .    . 

I  F      8 

6:15 
5.6 

10:51 
4.5 

16:35    .     .     . 
6.1     ..     . 

M     8 

0:54 
1.3 

7:44 
6.4 

13:59 
3.0 

19:28 
6.0 

\V 

8 

0:37 
2.3 

7:09 
6.2 

13:40      lyili 
2. 2        1 1 

'.S  1    9 

1 

0:12 
0.9 

7:49 
5.9 

13:48      18:26 
4.1          6.0 

Tu 

9 

1:56 
1.3 

8:21 
6.7 

14:39 
2.2 

•20:31 
6.5 

Th 

9 

1:36 
2.4 

7:51 
6.6 

14:26      L-Ul^ 
1.5          fi  4 

!  S  |10 

1:44 
0.7 

8:41 
6.4 

14:40  '    19:53 
3. 4          6. 4 

A 

£ 

W 

10 

2:40 

1.4 

8:55 
7.0 

15:11 
1.4 

21:15 
6.9 

F 

10 

2:26 
2.3 

8:31 

7.1 

15:01       2IA1 
0.8       &.: 

iMin 

2:41 
0.4 

9:19 
6.9 

15:18      20:54 
2.6         6.9 

Th 

11 

3:14 
1.4 

9:'25 
7.2 

15:36 
0.9 

21:.53 
7.3 

S 

11 

3.-04 
2.4 

9K)0 
7.8 

15:32      i»\v 
0.2        f.5 

Til  12 

1 

3:24 

0.3 

9:49 

7.2 

15:46       21:39 
1.9         7.3 

F 

12 

3:47 
1.4 

9:49 
7.5 

16:01 
0.4 

22:25 
7.5 

s 

12 

3:35 
2.5 

9:31 
7.6 

16:02      -2:^^ 
-0.3         TO 

E   W   13 

A 

3:55 
0.3 

10:14 
7.5 

16:14      22:16 
1.8         7.7 

• 

S 

13 

4.-tl 
1.6 

10:10 
7.7 

16:26 
— O.l 

22:56 
7.5 

• 

M    13 

4:05 
2.5 

10:00 

7.8 

16:34      -23  31 
—0. 7         7  1 

•  Th  14 

4:23 
0.4 

10:35 
7.7 

16:36      22:46 
0.8          7.8 

s 

14 

4:34 
1.7 

10:32 
7.8 

16:52 
-0.4 

23:'29 
7.4 

S 

Tu  14 

4:36 
2.6 

10:81 
7.9 

17:09      J3.S3 
—1.0         TO 

F    15 

4:48 
0.6 

10:54 
7.6 

16:59       23:14 
0. 4          7. 9 

M 

15 

4:59 
L9 

10:56 
7.9 

17:22 
-0.7 

W 

15 

6:10 
2.7 

11:05 
8.0 

17:45    . 
—1.1    .       . 

S     16 

5:10 
0.9 

11:14 
7.7 

17:21       23:43 
0. 1          7. 8 

Tu 

16 

0:01 
7.2 

5:28 
2.2 

11:21 
8.0 

17:56 
—0.8 

Th 

16 

0:80 

6.9 

5:47 
2.8 

11:41       b:2t 
8.1      -1.1 

H    17 

5:31 
1.2 

11:33 
7.7 

17:49    .     .     . 
— 0.1     .     .     . 

8 

W 

17 

0:36 
7.0 

5:58 
2.5 

11:55 

7.8 

18:31 
-0.8 

F 

17 

1:11 
6.8 

6:26 
3.0 

12:21       19ii: 
7.9      -l'.> 

M    18 

0:14 
7.5 

5:54 
1.6 

11:5(>       18:15 
7.  8      —0. 2 

Th  18 

1:17 
6.7 

6:34 
2.9 

12:30 
7.7 

19:14 
—0.4 

S 

18 

1:57 
6.6 

7:15 
3.1 

13:12      19  Ai 

7.5    -l'.;^ 

Tu  19 

0:48 
7.2 

6:24 
2.0 

12:22       1S:49 
7.6      -0.2 

F 

19 

2:06 
6.2 

7:17 
3.3 

13:11 
7.2 

20:04 
0.0 

S 

19 

2:49 
6.4 

8:10 
3.2 

14  KK)      •-■'•M 
7.0         UJ 

W  1  20 

1:26 
6.7 

6:.V) 
2.5 

12:53       19:29 
7. 4          0. 1 

8 

20 

3:06 
6.0 

8:20 
3.8 

14:06 
6.7 

21:05 
0.6 

}) 

M 

20 

3:46 
6.3 

9:17 
3.1 

15:17      -IVM 
6.5         l>t 

s  Th  21 

2:13 
6.2 

7:30 
3.1 

13:29       20:18 
7.0         0.4 

D 

^ 

21 

4:22 
5.  / 

9:32 
4.0 

15:24 
6.1 

22:25 
1.1 

E 

Tu 

21 

4:48 
6.2 

10:39 
2.9 

16:4'.      ZW 
6. 2         1  t 

D    F    22 

3:15 
5.6 

8:21 
3.7 

14:13      21:21 
6.5         0.9 

M 

22 

5:47 
5.8 

11:23 
3.7 

17:08 
6.0 

23:51 
L4 

W 

22 

5:52 
6.3 

12:06 
2.2 

18:24        .   . 
6.2    .        . 

S    23 

4:45 
5. 2 

9:33 
4.3 

15:30      22:49 
5.9          1.3 

E 

Tu  23 

6:56 
6.2 

13:01 

2.9 

18:53 
6.8 

P 

Th 

23 

0:34 
2.1 

6:55 
6.4 

13:14      194: 
1.6         tU 

S    24 

6:46 
5.7 

12:01 
4.3 

17:27    .     .     . 

5.8*  .     .     . 

W  24 

1:12 
1.3 

7:.'>4 
6.7 

13:66 

1.8 

20:08 
6.9 

F 

24 

1:49 
2.2 

7:49 

6.8 

14:18      a'-."'? 
0.6         7.1 

M   25 

0:34 
1.2 

7:56 
6.2 

13:51       19:12 
3. 6          6. 3 

P 

Th  25 

2:17 
1.3 

8:34 
7.0 

14:41 
1.1 

21:03 
7.5 

S 

25 

2:60 
2.5 

8:34 
7.2 

15:11      21:.=^ 
-0.4         7.4 

Tu  26 

l:bi 
0.7 

8:41 
6.7 

IT.m      20:'22 
2. 6          7. 1 

F    26 

1 

3:11 
1.2 

9:10 
7.4 

16:25 
0.1 

21:55 
8.0 

8 

26 

3:39 
2.7 

9:16 
7.6 

15:.59      -n-M 
—1.1         7.6 

E   W   27 

2:52 
0.4 

9:19 
7.3 

15:12      21:18 
1.6          7.8 

C 

S,27 

3:M 
1.5 

9.43 

7.8 

16:04 
-0.7 

22:42 
8.2 

O 
N 

M 

27 

4:20 
2.9 

9:66 
8.0 

16:42      •^■^- 
-1.6        7.6 

P  Th  28 

1 

3:33 
0.3 

9:49 
7.  7 

16:46       22:01 
0. 7          8. 3 

S  '28 

4:30 
1.8 

10:16 

8.1 

16:45 
—1.3 

23:29 
8.0 

Tu 

28 

4:5,5 
3.0 

10:86 
8.2 

17:23    .    . 
— L7    .    . 

Oi  F    29 

4:14 
0.3 

10:18 
7.8 

16:21      22:44 

—0. 1          8. 8 

m!29 

6:03 
2.2 

10:50 

8.2 

17:24 
—1.6 

W 

29 

0:17 
7.6 

5:29 
8.0 

11:14      mi 
8.4     -^^ 

S    30 

4:50 
0.0 

10:46 
8.0 

16:56      23:26 
—0. 8         8. 7 

X 

Tu  30 

0:18 
7.7 

5:34 
2.5 

11:23 
8.3 

18:05 
—1.6 

Th'30 

0:57 
7.1 

6K)1 
3.0 

iy.b2    i-^.^o 
8.2    -i.i' 

S    31  ' 

5:21 
1.1 

11:15 
8.1 

17:34    .     .     . 
—1.2    .     .     . 

F  '31 

1:32 
6.8 

6.38 
2.9 

12:34      19:16 
7.9     -0.7 

The  tides  are  placed  in  the  order  of  ot'currenee,  wi 
a  comparison  of  consecutive  heights  will  indicate  whet 
fmm  Mean  Ix)wer  Low  Water,  which  is  approximately 
is  4.1  feet  below  mean  sea  level.    To  find  the  depth  of 
a  minus  (-  )  sign  is  before  the  height,  in  which  ca.se  s 

The  time  u.sed  is  Singapore  Mean  Local  Civil  for  t 
are  in  the  forenoon  (a.  m,),  allgreaterare  in  the  aftemo< 
15:47  is  3:47  p.  m. 

#,  new  moon:  }),  Ist  quar.;  Q,  full  moon;  (^,  3d  c 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
the  datum  of  soundings  on  the  Admiralty  Ch 
water,  add  the  tabular  height  to  the  .soundi 
ubtract  it. 

he  meridian  103°  51'  E.:  O**  is  midnight,  12»»  i 
>n (p.m.  )and  when  diminished  by  12  give  the 

luar.:  E,  moon  on  the  equator;  N,  S,  moon 

n  tne  second  line  of  each  d»v; 

feet  and  tenths,  are  reckoDed 

arts  for  this  reelon.  and  wliich 

ngs  given  on  the  chart,  unlae 

s  noon:  all  hours  less  than  V 
times  after  noon;  forin!»t*nct^ 

farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1  Day  of— 1  ^j^^  ^^^  Hei«rhtof  High  and 

N 

2 

E 

s 

p 

• 

E 

3) 

N 

Dayof- 

W.  !mo. 

S 

W. 

Mo. 

Low  Water. 

W.  'Mo. 

M;    1 

I  F  1    1          8:26     17:02 

II  1.7        0.4 

S  ''    2          8:40      17:80 

18        0  0 

N 

M 

. 

8:80     17:40 

2.1  —0.5 

8:65      18:18 

2.2  —0.6 

9:15      18:50 

9  a     — n  ft 

7:26      16:20 

1.9—0.6 

Tu;   2 

Tu 
W 

Th 
F 

S 

2 
3 
4 
5 
6 

8:04      16:52 

2.0     —0.5 

S3          8:55      18:10 

1!          21—03        .         ... 

W     3 

8:30      17:17    .          .    .     .     : 
2.0     —0.4 

.      ■  M  !    4 '        »«7      18:52 

I         -^A       **            2  2-05 

O  j  F      5 :        9:45     19:28 

^i  ^           .         2.2     -0.2    ...... 

8:55      17:40 

1.9     —0.2 

Tu     5|        «:24      19:82 

1          2. 4     —0. 5 

9:08      17:58 

1.9         0.0 

X    \\      6*         »:-»4      20:08    ...... 

ri          i        ;          2.4     —0.5 

9:25      17:56 

D 

;     2.0  -6.1  .."...  . 

7  1       10-Ofi      ia!»    ..... 

1.7         0.1 

Th'    7         10:02      20:33 

!                  2.4     —0.4 

A 

E 

s 

• 
p 

E 

M 

S      7 

1 

9:30      17:50 

8 

1.9        0.0 

10:07      19:26 

1.8         0.1 

10:08      19:24 

1.6        0.2 

9:35      19:06 

L4         0.3 

8:36      18:15 

1.3         0.4 

T-OFt       1H-4.S    ... 

1.6         0.2 

F      8         10:25     20:55 

2. 3— 03 

M 
Tu 
W 
Th 

F 

S 

M 

8 

9 

,0 

u 

12 
13 
14 
15 

9:20      17:22 

1.5         0.3 

'      1  S  i    9 1       10:37      21:12 

.      !                         2.2     -0.3 

.   S    10.       10:40      21:28 

2.1     -0.2 

A    M    11         10:40      21:44 

1        1                  1.9         0.0 

!Tu'12'       10:20      21:45 

;\V    13'        «:20     21:50 

1        1                  1.6         0. 1 

Tu     9 
W  10 
Th  11 

T?     19 

0:50       2:20       9:80 
1.0         1.0         1.4 

0:85       3:30       9:20 
LI         0.9         1.2 

0:00       4:05       8:55 
LS         LO         0.9 

0:50      15K)8    .     .     . 

W:10 
0.4 

16:48 
0.6 

16:15 
0.6 

^  ^^     Ta    o.'4  :::;:: 

c     Iq"        6:50      16:06 

^     ^"*:          1.5         0.2 

«  ",    "il  ^:::\:: 
Tuie     -^^  ^.  ..... 

W    17'         7:55      17:00 

^^  1        ,          2.4     -0.7 

Xh   18          8-30      17:22 

^"    ^"^           2.5     -0.8 

f'ioI        9:0b      17:50 

'   1         1           2  6      —0.7 

1.4         0.4 

1:30      14:84 

1.4         0.2 

E  Th  14'        8:40     21:56 

,                  1.6         0.4 

(C     F  !  15          8:16      18:26 

8:24      15:40 

L6        0.0 

4:50      15:00 

1.7—0.3        .... 

S     161        8:07     17:16 

1         1.8        0.1 

1»    17  ,        8:02      17:25 

;      2.0—0.1 

^I  :  18  I        8:08      17:80 

Tu  16 

W   17 

1 
Th  18 

6:50      15:10 

1.9     -0.6 

6:40      15:37 

2.1     -0.7 

7:28     16:04 

, 

2.2     —0.7 

:Tii  to         ft-Q9     ^^^M 

F 

S 

M 
Tu 
W 
Th 
F 
8 
S 
M 

Tn 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

9A 

8:10     16:28 

s 

• 

p 

^"i^"      2.4  -0:5 :  .  :  .  .  . 

^^    20;        «:47      18:12   .    .    .    .    .    . 

T^l^i!    ^d??  ^^1:  :::  :: 

F    22          «:54      19:17 

2.8     -0.8 

S     23!       10:28      19:60 

1        1          2.7     -0.7 

S    24         11:00      20:25 

1          2.6     —0.5 

M    25         11:30      21KM) 

2.3—0.3 

T.iOAl        U'.ha       21-20 

2.2     —0.6 

s 

M 

Tu 
W 
Th 

F 

S 
8 

20 
21 
22 
23 
24 
25 
26 
27 
28 

9:45      18:18 

2.5  —0.6 

10:20      18:40 

2.4     -0.8 

10:54      19:06 

2.1,  -0.1  ...;.. 

11:17      19K)6 

1.7  0.2 

2:10       5K)0      11:20      19.-06 
1.0        0.9         L3         0.4 

3:10     17:50 

1.2        0.6 

4:85      16:10 

L4        0.8 

5:56      16:20 

1.6  0.0 

6:45      16:45 

1.8  -0.3 

8:52      16:48      23:50 
2.1     —0.4         0.9 

2:35       9:30      17K)6 
0.8         2.0     -0.1 

8:86      10:10      17:14 
0.8        1.7        0.1 

4:46      10:45      17:14 
0.7        1.4        0.4 

5:62      11:20      17:16 
0.6        LI         0.5 

0:09       8:15      10:40 
1.5        0.7        0.8 

0:50     18:34   .    .    . 

23:36 
1.0 

23:27 
L2 

28:45 
1.4 

15:46 
0.6 

e'w 

1.9        0.0 

27         11.-06     21:30 

■            1  ft          0  2... 

L7        0.8 

1-.50     18:80 

1.8        0.0 

D 

Th 
F 

s 

28 
29 
30 
31 

7:50     21:40 

1.3        0.6 

7:22      16:20 

1.6        0.3 

7:46      16:36 

1.8        0.0 

8:08     17:06 

2.0     -0.3 

8-27      14:20 

1.8     —0.2 

6:12      14:55   ...... 

1.8     —0.8   .    .    . 

6:24      16:20   .    .    . 

1.7     —0.8    .    .    . 

W 

s, 

7:15      15:46   .    .    . 

1,7     —0.3   .    .    . 

Iconed 
1,  and 
chart, 

are  in 
bance, 

>f  the 

a< 
frc 
w 
ur 

th 
15 

eq 

Th 

tiich 
tless 
Th 
efoi 
:47ifi 

uatc 

etid 
>am 
kfean 
isO. 
ami 
etin 
enoc 
8:47 
new 
r;  A 

es  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  h 

Lower  Low  Water,  which  in  approximately  the  datum  of  soundings  on  the 
9  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  Ubular  heig 
nus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 
le  used  Ls  Batovia  Mean  Local  Civil  for  the  meridian  106°  48'  E.;  0«»  is  midnight, 
m  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 
p.  m. 

moon;  }),  Istquar.;  O.  'ull  moon;  (J,  8d  quar.:  E,  moon  on  the  equator;  N, 
,  P,  moon  in  apogee  or  perigee. 

heig 
eiSi 
Adu 
btto 

120  1 
give 

3,m< 

htso 
ts.ii 
Qiral 
the 

A  no 
the 

3on 

n  the  second  line  of  eaci 
1  feet  and  tenths,  are  reel 
ty  Charts  for  this  regioi 
soundings  given  on  the 

on;  all  hours  less  than  12 
times  after  noon;  for  inst 

farthest  north  or  K>uth  ( 
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APRIL. 

ofH 

MAY. 

JUNE.                           1 

1 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

35 

Day 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Dayof- 

Time  and  Height  of  HiRh  and 
LowWater. 

W.  |Mo. 

W.iMo. 

W.  Mo. 

Th    1 

i 

7:50      16:05 

1.6     -0.2    .... 

A 

1 
S      1 

5:10       7:40     14:42      22:34 
1.0        1.1        0.3         1.6 

Tu     1 

1 

6:46     21:20  .    . 
0.2        1.9  .    , 

F 

2 

8:25      16:20 

1.4         0.0 

6  1    2 

14:38     22:22 

0.4         1.6 

W'    2 

1 

7:32      21:14   .    . 
0.1         2.1    .    . 

A 

S 

3 

8:46      16:18 

1.3         0.3 

E    M 

3 

14:00     21:58 

0.6         1.6 

Th:     3 

7:45      21:26   .    . 
0.0         2-2  . 

s 

4 

8:47      15:57      23:08    .    .    . 
1.2         0.4         1.2    .    .    . 

Tu    4 

1 

13:25     21:48 

0.7        L7 

0|F     4 

SM)      21:50   .    . 
-0.2         2.4 

E 

M 

5 

4:40       8:46      15:45      22:50 
1.0         1.1         0.5         1.3 

O  VV'   5 

1 

12:36     21:65 

0.5         1.9 

S  '   5 

-      8:34      22:17   .    . 
-0.4         2.6   .    . 

o 

Tu 

6 

4:26       8:50      15:10      22:35 
0.9         1.0         0.5         1.4 

Th 

6 

11:15     22.-06 

0.3        -2.0 

s    6,   6 

9:10     22:50  .    . 
—0.6         2.6   .    . 

W 

' 

5:24       8:40      15K)0      22:45 
0.8        0.9        0.6         1.5 

F 

7 

10:35     22:25 

0.1         2.2 

M 

7 

9:50     23:20   .    . 
-0.8         2.6   .    . 

Th 

8 

14:06      22-.55 

0.6         1.7 

S 

8 

10:26     22:66 

-0.1         2.3 

Tu 

8 

10:35      23:58   .    . 
—0.8         2.4    .    . 

F 

9 

13:35      23:22 

0.3         l.H 

s 

9 

11:00     23:30 

—0.4         2.4 

W     9 

11:15    

-0.7 

S 

10 

12:42      23:54 

0.1         1.9 

s 

M 

10 

11:46 

-0.6 

ThjlO 

0:25      11:50   .    . 
2.4      -0.6   .    . 

s 

11 

13:02 

—0.2 

Itq  11 

0:07      12:16 

2.3     —0.7   ..... 

d 

F 

11 

0:16      12:20     21:45 
L9     -0.2        1.7 

8 

M 

12 

0:40     18:20 

2.0     —0.4 

W   12 

0:52      12:47 

2.1     —0.7 

E 
P 

S 

12 

12:33      21K>5   .    . 
0.0         1.6   .    . 

(t 

Tu 

13 

1:.56      13:45   ....... 

1.9     —0.6 

C  Th'13 

1      1 

1:48      18:20 

1.9     -0.6 

S'l3 
M^4 

12:45      -20:48   .    . 
0.8         1.8   .    . 

. 

W 

14 

4:30      14:15 

L8     —0.7 

1     F;14 

1        i 

2:16      13:45      22:15    .    .    . 
L7     —0.3         1.5    ..    . 

5HX)        7:55      12:3;] 
0.5         0.6        0..' 

►    x 

19 

Th 

15 

5:54      14:45 

1.8     -0.6 

S    15 

2:00       6:a5      14.-00      21:42 
1.3         1.4         0.0         1.5 

T" 

15 

5:48      21H)I   .    . 
0.1         2.1    .    . 

F 

16 

6:55      15:10      '28:04    .    .    . 
1.8     -0.5         1,2    .    .    . 

E 

H    16 

3:28       7:30     14:08      21:28 
LO         1.1         0.2         1.6 

'w 

16 

6:34      21:22   .    . 
-0.1         2,4    .    . 

S 

17 

1:50       7:50      15:26      22:36 
l.l         1.7     -0.2         1.2 

P   M   17 

1 

4:26       8:50      14:12      21:28 
0.8         1.0        0.4         1.7 

Th  17 

7:20     21:46   .    . 
-0.3         2.5   .    . 

6 

18 

2:55       8:40      15:30      22.14 
0.9         1.5        0.1         1.8 

JTu-18 

6:10      10:00     13:40      21:42 
0.6         0.7         0.4         2.0 

•    F:18 

1 

8K)8     22:10  .    . 
-0.4         2.6   .    . 

F 

E 

M 

19 

3:56       9:28     15:46      22:15 
0.8         1.4         0.4         L6 

•  |W  19 

1 

6:20     22:00 

N 

s 

19 

8:48     22:40    .    . 
-0.6         2.6   .    . 

0.3         2.3 

• 

Tu 

20 

4:40      10:25      16:40      22:30 
0.6         1.0        0.5         1.7 

Th 

20 

7:48     22:*28 

0.0        2.4 

8'20 

1 

9:26     28:10   .    . 
—0.6         2.4   .    . 

W 

21 

5:67      11:45      15:06      22:66 
0.4         0.8        0.6         1.9 

F 

21 

9:08      23:00 

—0.2        2.4 

M   21 

1 

9:58     23010   .    . 
-0.4        2.2    .    . 

Th 

22 

7:35      23:28 

0.3         2.0    .....     . 

S    22 

10:10     23:36 

—0.3        2.3 

iTu  22 

10:32      23:34    .    . 
—0.3         2.0   .    . 

F 

23 
24 

10:60 

0.1 

0:05      12.00 

2.1     —0.1 

N    »    23 

10*55        .     .              .     . 

W  ^^ 

10:55     23:08   .    . 
—0.3         1.8   .    . 

11:15     2l:.'B    .    . 
—0.1         1.6   .    . 

—0.4 

iTh 

24 

M,24 

0:06      11:36 

2.2     —0.4 

N 

H 

25 

0:45     12:42 

2.0     —0.2 

Tu  25 

0:25      12:06      23:56    .     .    . 
2.0     —0.4         1.8    ..    . 

A 

F'25 

1 

11.-26     21:10   .    . 
0.1         1.7   .    . 

M 

26 

1:26      13:16 

1.9     —0.3 

W   26 

12:40     22:28 

—0.3         L6 

i 

S    26 

11:26     21:00   .    . 
0.2        1.7   .    . 

D 

Tu 

27 

2.66      13:45 

1.7     -0.3 

}) 

Th  27 

1 

12:55      21:50 

—0.1         L6 

6    27 

11:86     20:60   .    . 
0.4        1.9   .    . 

W 

28 

4:55     14:12 

1.5     -0.3 

F   28 

18:10     21:48 

0.1         1.7 

|M 

28 

6:40     20:61   .    . 
0.4         1.9   .    . 

Th 

29 

6:10      14:80      22:30    .    .     . 
1.3     -O.l         1.5    ..     . 

A    S    29 

1SK»      21:43 

0.2         1.7 

Tu 

29 

6:10     20:45   .    . 
0.2        2.0   .    . 

F 

30 

3:40       7:04      14:46      22:44 
1.1         L2        0,1          L6 

E    S    30 

13n4      21:a5 

0.8         1.8 

W 

30 

6:20     20:48   .    . 
—0.1        2.1    .    . 

M  31 

1      1 

12:20     21:80 

0.6        1.8 

1 

Thetid 
a  comparla 
from  Mean 
which  is  0. 
unlesB  a  m 

TheUn 
theforenoc 
is  8:47  p.m. 

#,  neM 
equator;  A 

[en  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whe 
Lower  Low  Water,  which  is  approximate 
9  loot  below  mean  sea  level.    To  find  the  d 
Inus  (-)  sign  is  before  the  height,  In  which 
ae  used  la  Batavla  Mean  Local  Civil,  for  the  i 
m  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p. 

f  moon;  }),  Ist  quar.;  O.  ^uW  moon;  C.  8d  <] 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  Is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admin 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

neridian  106°  48'  E.;  0«»  is  midnight,  12>»  is  no< 
m. )  and  when  diminished  by  12 give  the  tim 

[uar.;  E,  moon  on  the  equator;  N.  S,  moon 
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JULY. 


Dayof- 


W.  Mo. 


Th 

F 

S 

IS 

jM 

JTu 

W 

P  Th 

F 


Time  and  Height  of  High  and 
Low  Water. 


I- 


E    8  '10 
S,ll 


M 


Th|15 
F    16 

s|l7 

S  'l8 

M  I  19 

Tu  20 

;W   21 

Th|22 

A    F    23 


E 

S 

24 

D 

IS 

25 

M 

26. 

I 
!Tu  27 


|W 


28 


Th  29 


30  I 
31 


6:36  20:55 

-0.2  2.4    . 

6:50  21:15    . 

—0.4  2.5    . 

7:08  21:43   . 

—0.6  2.6    . 

7:40  22:14    . 

-0.^  2.7    . 

8:14  22:45    . 

—0.8  2.7    . 

8:52  23:18    . 

—0.8  2.6    . 

9:84  23:48 

—0.7  2.3    . 

10:10  23:58    . 

—0.5  2.0    . 

10:40  22:45    . 

—0.1  1.6    . 

10:55  20:35    . 

0.1  1.5    . 

11:05  20:05    . 

0.4  1.7    . 

4:57  20:13    . 

0.4  1.8    . 

5:10  20:30    . 

0.0  2.1    . 

5:48  20:47    . 

—0.3  2.3    . 

6:24  21:10   . 

—0.5  2.4    . 

7:04  21:34    . 

-0.6  2.5    . 

7:38  21:58    . 

—0.5  2.0    . 

8:03  22:22    . 

—0.4  2.4    . 

8:30  22:43   . 

—0.3  2.2    . 

8:50  22:55    . 

—0.2  2.0    . 

9:04  22:50    . 

—0.1  1.8    . 

9:10  22:24    . 

0.1  1.6    . 

9K)7  21:10   . 

0.1  1.5    . 

9:04  20:15    . 

0.2  1.5    . 

8:05  20:04    . 

0.4  1.7    . 

5:38  20:02    . 

0.4  1.7    . 

5:00  19:55    . 

0.1  1.9    . 

5:02  20:00    . 

—0.1  2.1    . 

5:20  20:10   . 

-0.3  2.8    . 

6:80  20:82    . 

—0.6  2.5   . 

5:62  21:06    . 

-0.7  2.6    . 


AuarsT. 


Day  of— ! 


W.  Mo. 


M 

jTu 

P  j  W 
Th 


F     6 


s 

7 

s 

8 

M 

9 

'Tu  10 

I 

W   11 
I      I 

Th!l2 

f'i3 


iM   16 

I 

iTu  17 


O 


Tu  31 

I 


Time  and  Height  of  High  and 
Low  Water. 


6:15  21:35  . 

—0.8  2.7  . 

6:45  22:06  . 

—0.8  2.6  . 

7:18  22;40  . 

—0.7  2.6  . 

7:45  23:10  . 

—0.5  2.3 

8:20  23:32  . 

—0.3  1.9 

8:25  23:24  . 

0.1  1.5  . 

8:34  19:34  . 

0.2  1.3  . 

8:04  18:38  . 

0.5  1.6  . 

4:10  19:06  . 

0.4  1.7  . 

4:10  19:33  . 

0.0  L9  . 

4:40  20:05  . 

—0.3  2.1  . 

6:14  20:30  . 

—0.6  2.2  . 

5:50  21:00  . 

—0.6  2.3  . 

6:25  21:20  . 

—0.5  2.3  . 

6:45  21:40  . 

—0.3  2.2  . 

7K)4  22:00  . 

—0.1  2.0  . 

7:12  22:10  . 

0.0  1.8  . 

7:08  22:07  . 

0.1  1.7  . 

6:47  22:05  . 

0.3  1.5  . 

6:37  21:30  . 

0.3  1.3  . 

6:20  20:30  . 

0.6  1.1  . 

5.-20  18:30  . 

0.5  1.3  . 

4:14  18:25  . 

0.4  L4  . 

3:44  18:20  . 

0.2  1.6  . 

3:45  18:36  . 

0.0  1.8  . 

3:63  19:02  . 

—0.8  2.1  . 

4:08  19:86  . 

—0.6  2.2  . 

4:32  20:10  . 

—0.7  2.3  . 

4:55  20:46  . 

—0.7  2.4  . 

6:20  21:22  . 

—0.7  2.4  . 

5:42  21:68  . 

—0.5  2.2  . 


s 

Day 

of— 

W. 

Mo. 

p 

W 

1 

E 

Th 

2 

F 

3 

S 

4 

s 

6 

M 

6 

c 

Tu 

7 

W 

8 

N 

Th 

9 

F    10 

S 

11 

s 

12 

M   13 

• 

Tu  14 

W 

15 

E 
A 

Th!i8 

F 

17 

S 

18 

s 

19 

M   20 

Tu 

21 

W 

22 

^ 

Th 

23 

F 

24 

S 

25 

6 

26 

M   27 

Tu  28 

o 

W  29 

p 

E 

Th 

30 

SEPTIiMBEU 


Time  and  Height  of  High  and 
Low  Water. 


6:05  22:30 

—0.8  2.0 

6:18  12:40  16:20      23:00 

0.0  LO  0.8         1.7 

6:25  13:00  17:44      23:27 

0.2  1.1  0.8         1.3 

6:26  13:28  . 

0.5  1.3  ..     . 

5:80  14:27  .    .         .         . 

0.6  L5 

2:45  16:05  ... 

0.8  L6  . 

2:50  17:36  .     . 

0.0  L8  .     .    . 

8:20  18:40 

-0.3  1.9 

8:54  19:25 

—0.5  2.0 

4:25  20:04 

—0.5  2.0 

4:52  20:33 

—0.4  1.9 

5:16  20:56 

—0.2  1.8 

5:32  21:20 

0.0  1.6 

5:32  21:26 

0.2  L6 

6:20  12:80  14:20      21:20 

0.4  LO  0.9         1.4 

4:44  11:48  15:40      21:27 

0.4  1.1  0.9         1.2 

4:30  11:25  16:40      21:06 

0.5  1.2  0.9         1.1 

4:07  11:40 

0.5  1.4 

3:30  12K)2 

0.6  L4 

2:46  12:28 

0.4  1.5 

2:26  18:15 

0.3  1.6 

2:15  15:30 

0.0  1.7 

2:25  17:10 

—0.3  1.8  .    .    .     .     .     . 

2:45  18:10 

—0.5  L9 

3:08  19:00 

—0.6  2.0 

3:80  19:46 

-0.6  2.0 

3:55  20:80 

—0.6  2.0 

4:15  11:15  14:40      21:08 

—0.8  1.0  0.9         1.8 

4:26  10:65  15:38      21:47 

—0.1  L2  0.8         L6 

4:82  10:58  16:42      22:36 

0.1  1.4  0.7         1.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecative  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106^  48'  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  theaftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  8:47  p.m. 

#,  new  moon;  ^,  Ist  quar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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BATAVIA  (TandjongPriok),  JAVA,  1909. 


OCTOBER. 


d  Day  of — 

o  Time  and  Height  of  High  and 

SI  W.I  Mo.'  LowAVater. 


— 1 

— 

F' 

1 

S 

2 

s 

3 

M 

4 

I 

;Tu  5' 

N   W  6 

^,Th  7 

'  F  8 

S  9 


10 

111 
I 


Tu  12 ' 
W !  13 , 
Th!l4 

F  1 15 ; 

S  ll6J 
S  17| 
M  18  I 
Tu!l9; 
Wi20 
Th  21 
F    22 

s  I231 


M 
Tu 
W 
Th 

F 

S 


S  1 31 


4:40  11:10  17:40      28:10 

0,4  1.5  0.5         1.0 

4:40  11:40  19:86      22:50 

0.5  1.6  0.6         0.7 

3:20  12:15 

0.6  1.8 

1:00  13:00 

0.3  1.8 

1:05  14:05 

0.0  1.9 

1:56  15:45 

—0.2  1.9 

2:20  17:25 

—0.4  1.7 

2:57  18:30 

—0.4  1.7 

3:20  19:20 

—0.3  1.6 

3:44  11:25  14:40      20.-06 

—0.1  1.3  1.1         1.4 

3:55  11:36  15:55      20:43 

0.1  1.2  1.0         1.2 

3:55  11:26  16:86      20:W 

0.4  1.2  0.9         1.0 

3:35  10:48  16:50      21:00 

0.5  1.3  0.9         1.0 

8:07  10:25 

0.6  1.4 

2:40  10:14 

0.6  1.6 

2:08  10:20  ..*.... 

0.6  1.6 

1:16  10:40 

0.4  1.8 

1:06  11:00 

0.3  1.9 

0:20  11:26 

0.1  2.0 

0:35  12:00  ..... 

—0.2  2.0  ... 

0:45  12:46 

—0.4  2.0 

1.15  14:80 

—0.6  1.9 

1:42  16:46 

—0.7  1.8  ....     . 

2:10  18:08 

—0.6  1.7 

2:40  10:40  14:00      19:10 

—0.4  1.3  1.2         1.5 

2:50  10:08  14.55      20:08 

—0.2  1.3  1.0         1.3 

2:56  9:52  15:55      21:08 

O.l  1.6  0.8         1.2 

8:10  9:56  16:37      22:05 

0.3  1.6  0.5         1.0 

3K)6  10:10  17:50      22:86 

0.4  1.9  0.4         0.7 

2:45  10:34  19:28    .    .    . 

0.5  2.1  0.2    ..     . 

11:06  21:40 

2.2  0.0 


NOVEMBER. 


Day of— 


Time  and  Heiffbt  of  High  and 
Low  Water. 


Ml  1 

Tu  2 

W|  3 

Th|  4 

f'  5 

S  I  6 

"  7 


M 


8' 


Tu    9 


W 


10 


Th  11 

F  !12 
S  ,13 
S  1 14 
Mjl5 
Tu  16 

w!i7 

Th  18 
F  19 
S    20 


6    21. 
m'22 
Tu  23 
W|24i 
Th!  25 

F    26 


Tu  30 


11:40  28:15 

2.3  —0.2 

12:25 

2.2 

0:05  18:05 

—0.8  2.1 

0:45  13:66 

-0.4  1.9  ....         . 

1:20  14:10 

—0.4  1.6  .....    . 

1:46  17:15 

—0.3  1.3 

2:15  *  10:20  ...... 

—0.2  1.5 

2:25  10:24 

0.1  1.6 

2:20  10:16 

0.3  1.5 

2:20  10:10 

0.5  1.6 

1:10  9:55 

0.6  1.6 

0:25  9:40  28.-00    .    .    . 

0.6  1.8  0.8    ..     . 

9:36  22:80 

1.9  0.2 

9:50  22:10 

2.1  0.0 

10:10  22:15 

2.2  —0.2 

10:36  22:40 

2.4  —0.4  .    ,    .         .    . 

11:08  23.'08  ...... 

2.4  —0.6 

11:42  23:40 

2.3  —0.7 

12:15 

2.2 

0:15  12:60 

—0.7  2.0 

0:46  12:30 

—0.6  1.7 

1:10  10:08 

—0.3  1.7 

1:25  9:24 

—0.1  1.6 

1:40  9:11  16:25      20:20 

0.1  1.7  0.8         0,9 

1:37  9:13  17:12      21:40 

0.3  1.8  0.6         0.6 

1:06  9:20  18:10    .    .    . 

0.4  2.1  0.2    ..    . 

9:46  1920 

2.4  —0.1 

10:12  20:32 

2.5  —0.8 

10:44  21:35 

2.6  —0.4 

11:22  22:24 

2.5  -0.6 


DECEMBER. 


§      ^^^     '  Tim©  and  Height  of  ffigh  and 


S    W.  Mo. 


Low  Water. 


'W[    1 
iTh    2 


M 
Tu 
W 

Th: 
F 

S 

s 


DM  20 
eJtu  21 
W  22 


s 


Tuj28 

wi29l 
Th|30 
Fi31 


11:55 
2.4 

12:25 
2.1 

12:28 
1.9 

0:18 
-0.3 

0:36 
-0.2 

0:52 
0.1 

0:48 
O.'i 

C:46 
0.1 

0:00 
0.5 

9:15 
1.9 

9:12 
2.1 

9:15 
2.2 

2.4 

10H)5 
2.5 

10-.80 
2.6 

11:00 
2.6 

11:40 
2.4 

12.*00 
2.2 

12:05 
1.9 

10:05 
1.7 

8-.53 
1.6 


Th 

23 

0.00 
0.4 

F 

24 

8:46 
2.2 

S 

25 

9K» 
2.4 

H 

26 

9:80 
2.6 

M 

27 

10:00 
2.7 

lOUIO 
2,7 

11.-04 
2.6 

2.8 

11:46 
2.1 


28:02  . 

-0.5  . 

23:40  . 

—0.4  . 


11:18 

9:62 
1.6 

9:36 

1.7 

9:80 
1.7 

9:28 
1.8 


9:30 
1.8 

19:30 
0.0 

20K» 
—0.1 

20:06 
—0.1 


19:12 
0.2 


20:26  . 

-0.4  . 

20:48  . 

-0.6  . 

21:20  . 

-0.7  . 

22:00  . 

—0.7  . 

22:40  . 

-0.7  . 

23:16  . 

—0.5  . 

2S:40  . 

—0.2  . 

28:55  . 

0.0  . 


0:10 
0.2 


8:30 
L8 

8:85 
1.9 

18:16 
—0.2 

19K)0 
-0.4 

19:40 
-0.5 

20:20 
-0.6 

20:65 
—0.5 

21:80 
—0.6 


1722 
0.4 

17:88 
O.I 


22:02 
—0.4 

22:80 
-0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  ea^b  dtr. 
a  comparison  oi  consecutive  heigh U  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths. are  reckwiej 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundingson  the  Admiralty  Charts  for  tliis  region,  and  wlucn 
is  0.9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unlesJ 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It 

The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106^  48'  £;  0>>  is  midnight.  12^  is  noon;  ail  hours  less  than  VI  tK 
in  the  forenoon  (a.  m.) ,  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  dooq:  lor 
instance,  16:47  is  3:47  p.  m. 

#,  new  moon:  })•  Ist  quar.;  O*  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soatta  of  tbe 
equator;  A,  P,  moon  in  apogee  or  perigee. 


MANILA  (Pasig  River  Entrance),  PHILIPPINE  ISLANDS,  1909. 
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g 

Day  of— 
W.  Mo. 

JANUARY. 

FEBRUARY. 

TimeandHeiffhtofHi£ 
LowWater. 

MARCH. 

Time  and  Height  of  High  and 
LowWater. 

c  Day  of— 
S    W.  Mo. 

M      1 

N   Tu     2 

VV     3 

Th    4 

fhand 

N 

Day of— 

W.  JMo. 

Time  and  Height  of  High  and 
LowWater. 

Fi  1 

5:21      11:16      18:10    .    .     . 
1.9         0.9         2.3    .     .    . 

0:59       7:27      11:40      18:49 
0.6         1.6         1.1          2.8 

2:36       9:06      11:28      19:28 
0.1         1.3         1.2         S.2 

8:49     20:10 

—0.4         8.6 

8K)6 
—0.3 

4:08 
—0.7 

4:56 
—0.9 

6:36 
—0.9 

18:52 
3.4 

19*45 

Ml    1 
Tu'    2 
Wi    3 

Th'    4 

1:35      16:50 

—0.1        3.8 - 

S      2 

8:05      18:16 
—0.5         3.3 

3:64      Ift^ 
— 0.7  •      3.4 

4:30      20:22 
-0.7         8.4 

3.7 

S      3 

20:36 

3.8 

Ml    4 

21:20 

3.8 

Tu     5 

4:48      20:49 

—0.8         3.9 

6:36      21:28 

—1.0        4.1 

O    F 

S 

5 
6 

6:00 

—0.8 

6:26 
-0.6 

22:00 
8.7 

f|5 

4:55     21:10 
—0.6         3.3 

5:16      21:55 

]^ 

W     6 

22:36 
3.6 

s 

6 

O 

—0.3         3.2 

Th     7 

6:18      22:05 

—1.0         4.1 

S      7 

6:40 
—0.3 

28:10 
3.4 

.    .    . 

U 
A 

s 

7 

5:30      11:.58 
—0.1         1.4 

15:30 
1.1 

22:30 
3.1  ; 

F      8 

7:07      22:40 

-0.9         3.9 

AM     8 

7:00 
-0.1 

13:40 
1.3 

16:40 
LI 

23:36 
3.1 

M 

8 

6:40      12:08 
0.1         1.6 

16:20 
0.9 

23:06 
2.8 

8      9 

7:26      23:11 

—0.8        3.8 

Tu;    9 

7:15 
0.0 

13:58 
1.5 

17:50 
1.0 

E 

Tu 

9 

5:.54      12:15 
0.3         L9 

17:14 
0.8 

23:38 
2.6 

S    10 

7:55      23:46 

-0.6         3.5 

E|w!lO 

0:10 

2.8 

7:30 
0.2 

13:42 
1.8 

18:56 
1.0 

w 

10 

6:08      12:20 
0.5         2.1 

0.7 

:  :  :■ 

A    M    11 

8:15 

—0.3 

Th  11 

F    12 

0:45 
2.3 

1:52 
2.0 

7:38 
0.5 

0.8 

14:00 
2.2 

14:20 
2.2 

20:08 
0.9 

2L0O 
0.8 

Thi  11 

0:20       6:35 
2.3         0.7 

1:00       6:50 
2. 1         0. 8 

12:35 
2.2 

12:40 
2.4 

18:50 
0.5 

19:42 
0.4 

Tu  12 

0:19       8:39      16:11      18:10 
3.1     —0.1         1.4         1.3 

f'i2 

Wis: 

0:56       8:55      16:00      20:00 
2.7         0.1         1.7         1.4 

C    S    13 

3:24 
1.7 

8:01 
0.9 

14:47 
2.5 

22:40 
0.7 

S    13 

1:48       6:48 
1.6         LO 

13:11 
2.7 

20:68 
0.2 

K  Th  14 

1:29       9:00      16:18      22:05 
2.2         0.5         2.0          1.4 

S!l4 

4:45 
LI 

8:10 
1.0 

15:30 

2.8 

S    14 

13:47      22:28 
3.0         0.1 

I     F    15 

2:53       9:24      16:45      23:09 
l.«         0.7         2.1         1.1 

M    15 

0:32 
0.3 

16:30 
3.1 

C  ^  M   1-^ 

14:45   .     ,    . 

8.2    ..    . 

S     16 

6:02       9:33      17:02    .    .     . 
1.4         0.8         2.4    ..    . 

Tu  16 

2:00 
—0.1 

17:40 
3.4 

s 

Tu 

16 

0:05      15:44 
-0.1         3.3 

s  it' 

0:49      17:41 

0.8         2.8 

s    W  17 

3:00 
-0.5 

18:60 

W  17 

1:26      17:00 
-0.4         3.4 

3.6 

M    18 

2:15      1H:25 

0.3         3.2 

3:20      19:14 

-0.2         3.6 

Til  18 
F    19 

3:50 
—0.8 

4:35 
-0.9 

19-52 

Th  18 

2:85      18:30 
—0. 6         3. 5 

8.8 
20:50 

|Tuil9 

;  F    19 

1 

3:18      19:50 

4.0 

—0. 6         3. 5 

.    .    .  . 

s    W  20 

4:10      20:04 

—0.7         3.9 

#1  S  ,20 

5:10 
-O.H 

12:10 
1.1 

14:10 
1.2 

21:48 
4.0 

S  !20 

3:56      10:45 
-0.5         L3 

13:46 
1.2 

20:57 
3.5 

Th  21 

4:52      20:55 

—1.1         4.2 

P    S    21 

5:lh 
—0.7 

12:20 
1.2 

15:25 
0.9 

22:40 
3.8 

p 

S    21 

4:30      11:00 
—0.3         1.5 

15:06 
0.9 

22:00 
3.4 

•    F    22 

6:35      21:40 

—1.2         4.3 

M   22 

6:15 
—0.4 

12:42 

1.4 

16:35 
0.7 

23:32 
3.5 

? 

M   22 

1 

4:57      11:20 
0.0         1.8 

16:15 
0.5 

22:54 
3.1 

P    S     23 

6:16      22:30 

—1.3         4.3 

E  Tu  23 

1 

6:42 
0.0 

13:05 
1.7 

17:46 
0.6 

Tu'23 

6:22      11:40 
0. 3         2. 1 

17:10 
0.2 

23:48 
2.9 

S    24 

6:55      14:00      15:40      23:20 
—1.0         1.0         0.9         4.1 

W  24 

0:25 
3.1 

7:06 
0.3 

13:15 
2.0 

19:00 
0.6 

W  24 

6:00      11:52 
O.G         2.3 

18:04 
0.1 

M    25 

7:30      14:20      16:56    .    .     . 
—0.8         1.2         1.0    ..    . 

Th25 

1:22 
2.5 

7:40 
0.7 

13:44 
2.2 

19:56 
0.5 

jTh  25 

0:42       6:24 
2.6         0.9 

12:08 
2.7 

19:02  ; 
—0.1 

Tu  26 

0:10       8:02      14:48      18:26 
3.7     —0.4         1.4         1.0 

F   26 

2:25 
2.1 

8:00 
0.9 

14:05 
2.6 

21:25 
0.3 

F    26 

1:46       6:26 
L9         L2 

12:83 
3.0 

20:15 
-0.3  ' 

E   \V    27 

1:06       8:80      14:55      20:00 
3.2         0.0         1.8         0.9 

1)    S    27 

4:00 
1.4 

7:38 
1.2 

14:44 
2.9 

23:13 
0.2 

S    27 

8:20       6:10 
L4         1.2 

13K)5 
3.3 

21:36 
—0.2 

D  Th'  28 

2:00       8:52      16:28      21:37 
2.6         0.4         2.2          0.8 

8:40       9:20      16H)5      23:05 
2.1         0.8         2.3         0.6 

S    28 

lo:35 
3.1 

J 

S    28 
M   29 

13:47      23:10 
3.4     -0.2 

14:40    .    .     . 
8.4    ..    . 

F    29 

S    30 

5:45       9:15      16:58    .    .    . 
1.6        1.0        2.7    ..    . 

1:15      17:50 

0.3        3.1 

1 

1 

Tu  30 
AV  31 

1:06      15:45 
—0. 3         3. 2 

•    •    •  1 

S    31 

2:26      17:30 

—0. 4         3. 1 

a( 

frc 
wl 
uo 

fo 

b» 

The  tides  are  placed  in  the  order  of  oo< 
comparison  of  consecutive  heights  will  ii 
>m  Mean  Lower  Low  Water,  which  is  th 
lich  is  1.4  feet  below  mean  sea  level.    T 
less  a  minus  (— )  sign  is  before  the  heig 

The  time  used  is  Cosmopolitan  Stand 

3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^"1*  m 
[uator;  A,  P,  moon  in  apogee  or  perigee. 

2urrenc 
idlcate 
e  datun 
0  find  tl 
ht,  in  w 
ard,  120 
rnoond 

oon;  C 

i,yri 
Dvhel 
1  of 
ied( 
hicb 
th  n 
3.m. 

8d< 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
soundings  on  the  Coast  and  (i 
ipth  of  water,  add  the  tabular  h 
1  case  subtract  it. 
leridlan  E.;  O**  is  midnight,  12»» 
)  and  when  diminished  by  12  gi 

luar.;  E,  moon  on  the  equator; 

nd 
eh 
eod 
eig 

vet 

N, 

heig 
eigh 
etic 
ht  to 

loon 
the  t 

S,  m 

btsc 
ts,ii 
Surv 
the 

:  all 
Imea 

oon 

>n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
after  noon;  for  instance,  16:47 

farthest  north  or  south  of  the 

319a3— 08- 


-14 
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APRIL. 


Day  of— 


W.  Mo, 


Th 
F 

8 

S 
M 
Tu 
W 
Th!    8  I 

F  '   91 

s  'io| 

Sjlll 
M !  12 1 
Tu|13 

w  hJ 

Th!  15  I 
F    16 

s  .nj 
s'ls' 

M  19 
Tul20 
w!21 


|Th 
F 

I  S  '24 
N  j  8  '  25 

M   26 

i 
3)  I  Tu  27 

;  W 1 28 ; 

Th  29 

F   30 


Time  and  Height  of  High  and 
Low  water. 


3:05  19:00 

—0.8  2.9 

3:30  20:06 

—0.2  2.8 

SlO  10:46  14:00      21:00 

0.0  •    1.5  1.8         2.7 

4:0)  10:42  16:25      21:46 

0.2  1.8  1.1         2.6 

4:15  10:46  16:10      22:25 

0.4  2.1  0.8         2.4 

4:40  10:52  16:46      23:06 

0.6  2.2  0,6         2.8 

6:06  10:56  17:14      23:46 

0.8  2.3  0.3         2.2 

5:18  11:00  18:00    .    .    , 

0.9  2.6  0.1    ,.    . 

0:36  6:18  11:24      18:56 

1.8  1.0  2.9      —0.2 

1:36  5:18  11:64      19:55 

1.4  1.1  3.2      -0.3 

12:30  21:00 

8.4—0.4 

13:16  22:18 

3.5—0.5 

14:05  23:35 

8.5  —0.6 

16:10 

3.4 

0:60  16:30 

—0.6  3.2 

1:43  18:16 

—0.5  3.1 

2:28  9:30  13:20      19:50 

—0.3  1.6  1.8         3.0 

3:00  9:42  14:42      21:02 

0.0  1.9  0.9         2.8 

3:30  9:54  15:42      22:06 

0.3  2.2  0.4          2.7 

4:18  10:14  16:26      '23:20 

0.6  2.4  -0.1         2.5 

4:36  10:27  17:20    .    .    . 

0.9  2.8  —0.4    .     .    . 

0:12  4:45  10.50      18:20 

2.1  1.3  3.2      —0.6 

1:20  4:48  11:18      19:20 

1.6  1.3  3.5     —0.7 

11:52  20:25 

3.7—0.7 

12:30  21:35 

3.8  —0.6 

13:12  22:50 

3.7—0.5 

13:54 

3.4 

0:00  14:50 

—0.3  3.1 

1:00  16:08 

—0.1  2.7 

1:45  18:15 

-0.1  2.4 


MAY. 


Day  of— I 


W. 


Mo. 


Time  and  Height  of  High  and 
I  Low  Water. 


S  1 
I      I 

S  2 

^mJ  3, 

|tu,  4' 

gIw  5 


S      8' 


H\   9' 

mIioI 

Tujllj 
W   12, 


Th 


13 


F    14 

I 
8    15 

S  !  16 
M  i  17  I 
Tu!  18 ; 
W   19 
Th'  20 
F  1.21 1 
S    22 
S'23 
M   24  I 
;Tu  25 
I W '  26 
DiTh  27 
F   28 
A  I  S  '  29  I 
B  ,  S  ' 30  I 
M   31, 
I        ! 


2:05 
0.2 

2:24 
0.4 

2:50 
0.8 

3:28 
0.8 

3:32 
1.0 

3:36 
1.1 

0:28 
1.5 

1:35 
1.3 

11:25 
3.8 

12:07 
3.9 

12:50 
3.8 

13:44 
3.6 

14:.tO 
3.3 

0:00 
—0.5 

0:45 
-0.2 

1:24 
0.2 

1:58 
0.5 

2: 18 
0.9 

8:02 
1.2 

3:a5 
1.3 

0:40 
1.3 


0:06 
0.3 

0:30 
0.7 

1:10 
0.8 


9:15 
1.8 

9:15 . 
2.1 

9:20 
2.1 

9:28 
2.4 

9:34 
2.7 

9:49 
3.1 

3:40 
1.1 

3:45 
1.1 

20:00 


13.66 
1.3 

14:55 
1.1 

15:82 
0.7 

15:55 
0.3 

16:38 
0.0 

17:25 
—0.3 

10:20 
3.4 

10:46 
3.6 


—0.9 

20:56 
—0.9 


22:00 
-0.9 

'23:00 
—0.7 


16:10 
2.9 

8:08 


8:10 
•2.1 

8:30 
2.3 

8:55 
2.7 

9:16 
3.2 

9:44 
3.6 

3:00 
1.2 


12:10 
1.5 

13:53 
1.0 

14:43 
0.5 

15:42 
-0.2 

16:44 
—0.6 

17:40 
—0.9 

10:16 
3.9 


8:00 
1.8 

7:50 
2.1 

h:08 
2.3 


11:25 
1.7 

13:60 
1.2 

14:84 

0.8 


19:40 
2.2 

20:42 
2.1 

21:44 
2.1 

22:26 
2.0 

23:22 

1.7 


18:12 
—0.6 

19:05 
—0.8 


18:10 
2.6 

19:47 
2.3 

21:10 
2.3 

22:28 
2.0 

•23:30 
1.6 


18.36 
—1.0 


10:50 
4.1 

19:30 

—1.0 

11:28 
4.1 

20:28 

-0.9 

12:05 
3.9 

21:22 

-0.7 

12:42 
3.7 

22:12 

—0.5 

13:22 
3.3 

23:00 

-0.2 

14:12 
•2.8 

23:38 

0.0 

15:08 

2.3 

16:56 
1.9 

19:00 
1.6 

20:55 
1.6 


JUNE. 


Day  of— 


W.iMo.| 

iTu     1 
'       '        I 
W     2 

Th'    3  I 

C  f'    4 

'  s|  5I 

s    S'    61 

;m|7| 

Tu;     8 


Time  and  Height  of  Higli  isd 
Low  water. 


I 


W,    9 

'  I 

Th  10  I 

C'  F    11 

E  I  8    12  I 

P    S  '  13  ! 


m'14 


I 


TujlS 

w  16 ; 

Th  17  ! 

•  '  Fjisl 
N  I  8  i 19  ' 


J 


'  S    20, 

!m  21 

j  Tu  22  I 

W   23 ' 

! 

Th  24 


A    F  25' 

^  '  8  26 
E 

s  27! 

M  28  i 

Tu  29! 

■  W  30 


1:28 
1.0 

1:28 
LI 

1:86 
LI 

1:66 
LI 

9:46 
8.9 

10:25 
4.1 

11:07 
4.2 

11:54 
4.1 

12:40 
3.9 

13:35 
3.5 

14:36 
3.0 

6:34 
L7 

6:36 
2.1 

0:28 
0.8 

1:00 
LO 

l:a5 
L3 

8:45 
3.7 

9:20 
4.0 

lOKK) 
4.2 

10:37 
4.3 

11:15 

4.1 

11:50 

3.8 

12:25 
3.5 

13:03 
3.1 

13:40 
2.5 

14:17 
2.1 

6:06 
2.1 

6:36 
2.3 

6:50 
2.5 

7:05 
•2.9 


8:16 
2.5 

8:38 
2.9 

8:42 
8.3 

9:10 
3.6 

18:15 
—1.0 

19:02 
— L2 

19:53 
—1.2 

•20:42 
—1.1 

21:a5 
—0.9 

22,-20 
—0.5 


15:10 
0.5 

16.-00 
0.0 

16:45 
-0.4 

17:30 
—0-7 


10:22 
1.5 

12:36 
LO 

7:10 
2.3 

7:38 

•2.8 

8:12 
3.3 

17:08 
—0.9 

17:56 
—LI 

18:50 
—1.1 

19:30 
—1.0 

20:10 
—0.8 

•20:47 
-0.6 

21:20 
—0.4' 

21:50 
—0.1 

22:15 
0.2 

22.-20 
0.6 


12:00 
L4 

13:10 
1.1 

14:15 
0.6 

15:14 
0.2 


16.-06 
•2.5 

18:24 
±0 

I3:-38 
0.5 

15:00 
0.0 

16:08 
—0.5 


2I:xi 
H 

22-44 
l.J 

1.1 


2a  5f 

0.: 


3&l9 

L* 


16:22 
1.6 

19:35 
1.3 


22:Vi 

1.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  lirst  line  and  heights  on  the  second  line  of  each  d«T. 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckontii 
from  Mean  LiOwer  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopoltan  Standard,  120th  Meridian  E. ;  (^is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m. ) .  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  id- 

#,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  oHi^f 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


%  ^"'_i  Tlrae«JidHHfihtoJHiijhttiicl 
SiW-  Mo.-  Low  Water. 


Th!    1 


If 

2| 

^  s 

1 
3; 

iS        4; 

M     5 

Tui    6 

'       1 

w    7; 

P  Th     8 

F      9| 

E    S  1 10  i 

it 
'  S    11 

M'12 

Tu  13 

AV  14 

Th'  15  i 

N    F    16| 

•    S    17 

S    18 

M   19  i 

Tu  20 

W  21  i 

Th  22 

A    F    23' 

E  •  8' ,  24  1 

^    S    25 

M   26  1 

Tu  27 

Wl28 

Th29 

F   30 

s    S 

31 

7:30  16:00 

3.2  -0.2 

8:08  16:44 

3.5  —0.7 

8:46  17:28 

3.9  — l.O 

9:80  18:10 

4.2  —1.3 

10:12  18:54 

4.8  —1.4 

11:00  19:84 

4.3  —1.2 

11:45  20:15 

4.1  —1.0  ....... 

12:38  20:55 

3.8—0.6 

4:06  6:42  13:30      21:29 

1.3  1.2  3.3      —0.2 

4:20  8:40  14:35      21:52 

1.5  1.3  2.7  0.2 

4:42  10:62  16:30      22:32 

2.0  1.0  2.0         0.8 

6:25  12:08  18:55      22:45 

2.3  0.7  1.7  1,0 

6:06  14:00  20:48       22:45 

2.7  0.2  1.3          1.2 

6:55  15:27  ...... 

3.2  —0.3  ...... 

7:40  16:80 

3.6—0.7 

8:28  17:23  *. 

3.9  —1.0 

9:10  18:00 

4.0  —1.1 , 

9:62  18:36 

4.1  —1.0 

10:35  19:10 

4.0  -0.9 

11:10  19:36 

3.8  —0.6 

11:45  19:58 

3.6  —0.4 

12:06  20.-20 

3.2  —0.1 

3:30  6:18  12:47      20:34 

1.4  1.3  2.8         0.1 

3:28  7:46  13:23      20:35 

1.6  1.3  2.3  0.5 

3:40  9:36  14:40      20:56 

2.0  1.3  1.8  0.7 

4:10  10:32  15:54      20:57 

2.1  1.2  1.3  0.9 

4:30  12:28 

2.3  0.9 

5:0H  14:08 

2.7  0.4 

6:00  15:06 

3.0  —0.1 

6:54  15:55  ...... 

3.4  —0.5 

7:45  16:36 

3.7—0.8 


AUGUST. 


^    Drtjuf— 


|S 

I 
OM 

Tu 

W 

Th 
F 

S 

M 
Tu 


Tlioe  uid  Ueif  ht  of  High  and 
Low  WttUir. 


8 
9 
10 
W  11 
N  Th 
F 
I  S 

M 
Tu 
W 

Th 


t    ^^ 


12; 

13 

14 

15 

16 

17 

18 

19 

20 

S    21 

S  I  22 

.  M  j  23 

D  I  Tu  24 

w'25 

Th26 

s  I  F  j  27 

S  '28 

S    29 

Mj30 

O  Tu'31 


8:36  17:14 

4.0  —1.1 

9:25  17:52 

4.2  —1.1 

10:14  18:30 

4.2  —1.0 

11:04  19:00 

4.1  —0.8 

1:42  4:62  11:55      19:33 

1.1  0.9  3.8      —0.4 

2:10  6:08  12:40      20:00 

L4  0.9  3.3         0.0 

2:12  7:34  18:40      20:20 

1.8  0.8  2.7         0.4 

2:45  8:55  16K)0      20:52 

2.1  0,7  2.1         0.8 

3:15  10:20  16:47      20:50 

2.3  0.5  1.6         1.1 

4:05  12:25 

2.7  0.3 

6:02  14:25 

3.1  —0.1 

6:10  15:40 

3.4  —0.6  ...... 

7:16  16:35 

3.6  -0.8 

8:15  17:12 

3.7  —0.9 

9:06  17:45  ...... 

3.8  —0.9 

9:52  18:10 

3.7  -0.6    , 

10:36  18:26 

3.6  -0.4 

0:55  3:30  11:10      18:42 

1.2  1.1  8.4      —0.1 

1:10  4:35  11:40      18:58 

1.4  1.1  3.1         0.1 

1:20  5:48  12:10      19:06 

1.6  1.2  2.8  0.8 

1:30  6:62  12:46      19:22 

1.8  1.0  2.3  0.6 

1:38  7:63  13:43      19:84 

2.2  0.8  2.0         0.8 

1:50  8:40  14:16      19:44 

2.1  0.7  1.7  0.9 

2:20  10:14  ...... 

2.4  0.6 

3:04  12:06 

2.7  0.4 

8:56  13:82 

2.9  0.0 

5:06  14:36 

8.2  —0.4 

6:20  15J28 

3.4  —0.7 

7:28  16:10 

3.6  —0.8 

8:88  16:45 

3.7  -0.9 

.    9:30  17:20  23:60    .    .     . 

3.8  —0.7  1.3    ..    . 


SEPTEMBER. 


Dftyof- 


W.  Mo. 


W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

iM 

Tu 
W 
E;Th 
F 

S 

M 

Tu 
W 


S 
IS 

M 

I 

Tu 


|Th 


3)'Th  23 

s 
F 


Time  A]  id  Ueifht  of  High  and 
LciW  Water, 


3:15  10:24  17:47    .     .    . 

0.9  3.7  —0.4    .     .     . 

0:12  4:24  11:20      18:14 

1.6  0.7  8.6     -0.1 

0:34  5:80  12:08      18:36 

L8  0.6  3.1         0.3 

0:45  6:36  13:06      19:16 

2.0  0.3  2.7         0.7 

1:08  7:32  14:06      19:28 

2.2  0.2  2.2         1.0 

1:30  8:55  15:40      19:16 

2.6  0.0  1.5  1.2 

2:10  10:32 

3.0  0.0 

2:58  12:26 

3.2  —0.2 

4:04  14:24 

3.3  —0.4 

5:'25  16:20 

3.3  —0.6 

6:68  16:00 

3.3  —0.7 

8:00  16:32 

3.3  -^.6 

9:00  16:57 

3.3  —0.4 

9:46  17:10  23:35    .    .    . 

3.2  —0.1  1.5    ..    . 

3:40  10:30  17:24      23:50 

1.1  3.0  0.2  1.8 

4:30  11:08  17:36      23:50 

0.9  2.8  0.4         2.0 

6:15  11:38  17:58    .    .    . 

0.8  2.5  0.6    ..    . 

0:00  6:00  12:22      18:20 

2.1  0.6  2.8  0.7 

0:10  6:36  12:64      18:20 

2.2  0.4  2.0  0.9 

0:18.  7:32  13:38      18:22 

2.5  0.3  1.6         1.1 

0:48  8:44 

2.7  0.1 

1:26  10:00 

8.0  0.0 

2:16  11:30 

3.1  —0.2 

8:10  12:50 

3.2  —0.4 

4:20  14:00 

3.2  —0.6 

5:50  14:46 

3.3—0.6 

7:20  15:26  22:20    .     .    . 

3.3  —0.6  1.5    ..     . 

1:40  8:35  15:67      22:34 

1.3  3.3  —0.4          1.6 

2.58  9:36  16:28      22:50 

1.0  3.2  —0.1          1.9 

4.00  10:36  16:62      23:07 

0.6  3.1  0.3          2.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  rtrst  line  and  heights  on  the  second  line  of  each  day; 

I  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heigntfl.  in  feet  and  tenths,  are  reckoned 

,  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 

is  1.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 

a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0*»  is  midnight,  12>»  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  hl),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m . 

#,  new  moon;  ^,  1st  quar.;  Q.  full  moon;  (^,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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MANILA  (Pasig  River  Entrance),  PHILIPPINE  ISLANDS,  1909. 


OCTOBER. 


Day  of— 


W.  Mo. 


Tu]    5 

\v]  6 
Th'  7 
F  I  8 
S  ;  9 
S    10 


^I 


11 


Tu,  12 


i  E  i  W ,  13 

'A 

;•  Th|i4 
:  F  15 

8    16 
s'l7 


^I 

18 

Tu 

19 

\V 

20 

s 

Th 

21 

D 

F 

22 

8 

23 

S 

24 

Time  and  Height  of  High  and 
Low  Water. 


M   25 

iTu  26 
E    VV   27 

PtTh  28 

I       I 
O    F  I  29 

I  S  j  30 

I  S    31 


4:W  11:30  17:33      23:20 

0.2  2.9  0.6         2.Z 

6:42  12:26  17:50      23:40 

0.0  2.6  0.9         2.7 

6:44  13:38  17:64    .    .     . 

—0.3  2.0  1.1     ..     . 

0:07  7:54  16:00      17:40 

3.1  —0.5  1.6          1.3 

0:40  9:10 

3.4  —0.5 

1:20  10:37 

3.5  —0.5 

2:10  12:18 

3.5  —0.4 

3:10  13:45 

8.3—0.4 

4:35  14:35 

3.1  —0.4 

6:35  15:10 

2.9  —0.2 

7:48  15:30  22:'25    .     .     . 

2.8  0.0  1.6    ..     . 

2:10  8:46  15:45      22:24 

1.3  2.6  0.2  2.0 

3:28  9:40  15:56      22:25 

1.0  2.5  0.4          2.2 

4:10  10:26  16:35      22:30 

0.7  2.3  0.6          2.2 

4:42  ll:a">  16:42       22:34 

0.5  2.2  O.H          2.4 

5:12  11:15  16:45       22:40 

0.2  2.0  0.9          2.7 

5:5H  1J:35  16:45       23:05 

—0.1  1.7  1.1          3.0 

6:46  13:52  16:3<;       23:34 

—0.3  1.4  1.2          3.2 

7:41 

—0.4 

0:Oti  8:42 

3.4  —0.5 

0:48  9:50 

3.5  —0.6  .    y     .     .     .     . 

1:35  11:02 

3.5  —0.7 

2:35  12:10 

3.4—0.7 

Z-.'iO  13:08 

3.2  —0.5 

5:-25  13:54  21:04     .     .     . 

3.0—0.4  1.7    ..     . 

1:00  7:15  14:30      21:12 

1.6  2.9  —0.1  1.8 
2:30  8:40  15:00       21:20 

1.0  2.7  0.2          2.3 

3:'27  9:46  15:50      21:40 

0.5  2.6  0.5          2.4 

4:0.s  10:47  16:05       22:00 

0.1  2.5  0.9          2.M 

b:0o  12:02  16:15      22:24 

—0.5  2.1  1.2          3.2 

6:05  13:05  16:15       22:55 

—0.8  1.8  1.1          3.6 


NOVEMBER. 


Day of— 

W.  I  Mo. 


M     1 

N  Tu    2 

W 

Th 

(l\  F 

1 

s 

S  7 
M  8 
Tu    9 

a'w:io 

'Th  11 

F    12 

•    S    13 

S    14 

M    15 

i 
Tu  16 

s   W   17 

Th   IS 

F    19 

S    20 

D  S  21 
M  22 
Tu  23 

E   \V   24 

P  Th  25 
F    26 

O  8  I  27 
S  28 
M   29 

N  Tu'30 


Time  and  Height  of  High  and 
Low  Water. 


7:02 
—1.0 

8.-06 
—1.0 


3:30 
2.9 

5:16 
2.6 

1:30 
1.1 

2:17 
0.5 

3:26 
—0.1 

4:30 
—0.6 

5:25 
—0.9 

6:22 
—1.2 

7:14 
—1.3 


23-.S0 
3.8 


0:08 
3.9 

0:52 
3.8 

1:36 
3.6 


3:37 

2.8 

5:40 
2.4 

1:10 
1.6 

2:46 
1. 1 

3:22 
0.7 

3:55 
0.4 

4:38 
0.0 

5:20 
—0.3 


9:14 
—0.9 

10:24 
—0.8 

11:30 
—0.6 


13:04 
—0.1 

13:40 
0.1 

7:20 
2.1 

8:36 
2.0 

9:50 
2.0 

10:35 

1.8 

11:28 
1.6 

12:24 
1.6 


20:56 
1.8 

14:00 
0.4 

14:40 
0.7 

l.'>:04 
0.9 

15:00 
1.1 

15:05 
1.2 

15:02 
1.2 


12:07 
—0.3 

12:30 
0.0 

7:20 
2.3 

8:46 
2.2 

8:50 
1.7 

11:18 
1.6 

21:65 
4.0 


19:40 
1.7 

19:42 
2.1 

13:.*J0 
0.5 

14:11 
0.8 

14:25 
1.2 

14:27 
1.3 


22:32  . 

4.2  . 

2^:14  . 

4.2  . 


21:00 
2.2 

21:08 
2.2 

21:15 
2.4 

21:24 
2.7 

21:34 
3.1 

21:68 
3.3 


6:06 
—0.6 

22::«) 

3.6 

6:5.5 
-0.7 

23:05 

3.8 

7:42 
—1.0 

23:46 

3.9 

HM 

— ].0 - 

0:28 
3.8 

9:30 

-1.0 

1:17 
3.7 

10:30 

—0.8 

I' 

2:15 
3.3 

11:20 

—0.6 

E 

23  40 
1.6 


20:05 
2.3 

20:27 
2.7 

20:50 
3.1 

21:20 
3.6 


DECEMBER. 


*^^       Time  and  Height  of  High  and 
W.Imo.i  Low^'ater. 


|W  1 

Th  2 

F  3 

8  4 

(t    S  5 

M  6 

A  '^"     ' 
W     8 

Th    9 

F    10 

8    11 

'  S    12 

•  !m    13 

8   Tu;14 

VV    15 

Th  16 

F    17 

8    18 

,  S    19 

M   20 

!tu  21 

VV   22 

V  Th  23 

F    24  I 

8    25 

»    26 

M   27 

Tu  28 

iW  29 

Th  30 

F    31 


8:10  23:54 

—1.2  4.1 

9:02 

—1.0 

0:30  9:52 

3.8  —0.7 

1:12  10:38 

3.4  —0.5 

1:58  11:10   

3.0  —0.2 

2:48  11:40 

2.4  0.1 

4:35  12:00  19:25    .    .   . 

1.9  0.6  2.2    ..   . 

1:40  7:12  12:40     ISi^S 

1.2  1.6  O.H       2.3 

2:30  8:50  12:50     2i:tii^ 

0.9  1.6  0.9        !■' 

3:20  9:50  12:45     30:i: 

0.5  1.3  1.1        2  9 

4:05  10:50  13:00     20:^ 

0.1  1.2  1.1        3.' 

4:45  21:00 

—0.3  3.5 

5:23  21:32 

—0.7  3.8 

6K)5  22:10 

—1.0  4.0 

6:50  22..30 

—1.2  4.2 

7:35  23:33 

—1.3  4.1 

8:20 

—1.2 

0:'20  9:05 

3.9  —1.0 

1:10  9:46 

3.6  —0.7 

2:10  10:28  17utO     21i- 

3.1  —0.3  1.6        1  • 

3:25  10:58  18K)0    . 

2.6  0.1  2.1    .    . 

0:02  5:40  11:44      l^S^ 

1.1  2.0  0.7        2.: 

1:08  7:50  12:10     li»<«^ 

0.6  1.9  1.0  ,     2: 

2:40  9:18  12:20      \9ii 

0.1  1.6  1.3       r.2 

3:48  20:20  .... 

—0.4  3.7 

4:48  21.00 

—0.9  4.0 

5:42  21:40 

—1.1  4.2 

6:38  22r20 

—1.2  4.8 

7:15  23:06 

— L2  4.2 

7:65  23:45 

—1.1  4.0 

8:34 

—0.8 


The  tides  are  placed  in  the  orderof  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  «»ch  day 
a  coinpari.Mon  of  consecutive  heights  will  indicate  whether  it  i.s  high  or  low  water.  The  heigh tJ«,  in  feet  and  tenths  are  reckone>i 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  char, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.:  0^  is  midnight.  12i>  is  noon;  all  hours  less  than  12 are  in  the  forencK^m 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m 

#.  new  moon;  }),  1st  qnar.;  O.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


HONOLULU  (Oahu  Island),  HAWAIIAN  ISLANDS,  1909. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

1 

c  Day  of— 

o    . 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Heieht  of  High  and 
Low  Water.                . 

s  1  w. 

1   ^ 

Mo. 

1 

W.  Mo. 

W. 

Mo. 

0:22 
1.5 

7:07 
0.4 

11:45 
0.8 

17:37 
—0.1 

M     1 

1:38 
2.0 

9:15 
0.2 

13:42 
0.5 

18:46 
0.0 

N 

M 

1 

0:22 
L8 

8:12 
0.2 

13:00 
0.5 

17:36 
0.2 

s 

2 

1:07 
1.8 

8:17 
0.3 

12:46 
0.7 

18:22 
—0.1 

N 

Tu    2 

2:20 
2.1 

9:52 
0.1 

14:31 
0.5 

19:34 
0.0 

Tu 

2 

1:13 
L9 

8:47 
0.1 

13:49 
0.5 

18:37 
0.1  1 

S 

3 

1:54 
2.0 

9:17 
0.3 

13:42 
0.6 

19:02 
-0.2 

W     3 

2:58 
2.1 

10:24 
0.1 

15:13 
0.5 

20:17 
0.0 

W 

3 

1:66 
1.9 

9:14 

0.1 

14:30 
0.6 

19:32  ' 
0.1 

M'    4 

2:36 
2.2 

10:06 
0.2 

14:30 
0.6 

19:44 
—0.1 

o 

Th 

4 

3:38 
2.1 

10:52 
0.1 

16:60 
0.6 

20:57 
0.0 

Th 

4 

2:32 
L9 

9:38 
0.0 

16:02 
0.7 

20:17  i 
0.1, 

N   Tu    5 

3:17 
2.2 

10:48 
0.2 

15:14 
0.5 

20:22 
-0.1 

F 

5 

4:03 
2.0 

11:13 
0.0 

16:26 
0.7 

21:36 
0.1 

F 

5 

3:03 

1.8 

9:56 
0.0 

15:33 
0.9 

21:00  ' 
0.1 

O  W!    6 

3:53 
2.2 

11:28 
0.8 

15:57 
0.5 

20:57 
—0.1 

S 

6 

4:32 
L8 

11:32 
0.0 

17:05 
0.8 

22:14 
0.2 

o 

A 

S 

6 

3:31 
1.7 

10:11 
0.0 

16:05 
LO 

21:38 
0.2 

Th    7 

4:27 
2.1 

12:03 
0.2 

16:42 
0.5 

21:34 
0.0 

A 

6 

7 

4:68 
L7 

11:63 
0.0 

17:45 
0.9 

22:54 
0.3 

s 

7 

3:68 
1.6 

10:32 
0.0 

16:37 
1.1 

22:17  ' 
0.2 

F      8 

4:69 
2.0 

12:32 
0,1 

17:28 
0.6 

22:10 
0.1 

M 

8 

5:27 
L6 

12:19 
0.0 

18:28 
1.0 

23:42 
0.4 

E 

M 

8 

4:31 
L5 

10:51 
0.0 

17:04 
L2 

28:00 
0.3 

.S|9 

5:30 
1.9 

12:55 
0.1 

18:20 
0.6 

22:48 
0.3 

E 

Tu    9 

6:00 
L4 

12:43 
0.0 

19:06 
LI 

Tu 

9 

4:58 
L3 

11:11 
0.0 

17:38 
L3 

23:42 
0.3 

S    10 

6:02 
1.7 

13:27 
0.1 

19:18 
0.7 

23:35 
0.4 

W  10 

0:42 
0.5 

6:27 
1.2 

13:10 
0.1 

20:00 
L2 

W 

10 

6:31 
L2 

11:48 
0.0 

18:19 
1.4 

.    .    . 

A   M    11 

^        6:33 
1.6 

13:57 
0.0 

20:22 
0.7 

.    .    . 

Th 

11 

1:64 
0.6 

7:02 
LO 

13:46 
0.1 

21:05 
L3 

Th 

11 

0:30 
0.6 

6:00 
LO 

12:10 
0.1 

19:08 
L4 

Tu  12 

0:40 
0.6 

7:12 
1.4 

14:27 
0.0 

21:19 
0.9 

F 

12 

3:38 
0.6 

7:46 
0.8 

14:28 
0.1 

22:17 
L4 

F 

12 

1:38 
0.6 

6:32 
0.8 

12:38 
0.1 

20:07  ' 
L4 

E  W   13 

2:08 
0.7 

7:46 
1.2 

15:68 
0.1 

22:15 
1.1 

CT 

S 

13 

6.-00 
0.6 

8:47 
0.7 

16:20 
0.1 

23:23 
1.6 

S 

13 

3:20 
0.6 

7:07 
0.7 

18:18 
0.1 

21:18 
1.5 

C  Th  14 

3:57 
0.7 

8:28 
1.0 

15:35 
0.0 

23:16 
1.3 

s 

14 

7:27 
0.5 

10:35 
0.6 

16:20 
0.1 

C 

IS 

14 

5:55 
0.5 

8:02 
0.6 

14:15 
0.2 

22:37' 
1.6 

f'i5 

1 

5:65 
0.7 

9:36 
0.8 

16:18 
0.0 

.    .    . 

M 

15 

0:20 
L8 

8:15 
0.4 

12:11 
0.5 

17:24 
0.0 

S 

M 

15 

7:00 
0.4 

11:00 

o..-> 

15:46 
0.2 

23:44 
L7 

S    16 

0:05 
1.5 

7:23 
0.6 

10:52 
0.7 

17:05 
0.0 

8 

Tu!l6 

1:10 
1.9 

8:51 
0.3 

13:17 
0.5 

18:26 
0.0 

Tu 

16 

7:38 
0.3 

12:23 
0.5 

17:12 
0.2 

1  S 

17 

0:53 
1.7 

8:25 
0.5 

12:07 
0.6 

17:52 
0.0 

W 

17 

1:66 
2.0 

9:23 

ai 

14:08 
0.6 

19:28 
0.0 

W 

17 

0:40 
1.8 

8:10 
0.1 

13:21 
0.6 

18:27 
0.1 

MIS 

1:85 
1.9 

9:11 
0.3 

13:12 
0.6 

18:38 
—0.1 

Th'18 

1 

2:39 
2.1 

9:52 
0.0 

14:53 
0.7 

20:16 
0.0 

Th 

18 

1:30 
L8 

8:34 
0.0 

14:04 
0.8 

19:28 
0.1 

Tu  19 

1 

2:16 
2.1 

9:52 
0.2 

14:07 
0.6 

1928 
—0.1 

fIi9 

3:18 
2.0 

10:18 
0.0 

15:87 
0.8 

21:07 
0.0 

F 

19 

2:15 
L8 

9:01 
0.0 

14:44 
1.0 

20:23 
0.0 

s    w!20 

1 

2:56 
2.1 

10:27 
0.2 

14:55 
0.7 

20:10 
—0.1 

? 

S    20 

3:67 
2.0 

10:45 
-0.1 

16:20 
LO 

21:57 
0.0 

S 

20 

2:64 

L8 

9:27 
-0.1 

15:24 
1.2 

21:16  1 
0.0 

•  Th!  21 

3:35 
2.2 

11:00 
0.1 

15:44 
0.7 

20:58 
-0.1 

S  ,21 
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fundings  on  the  Hawaiian  Government  8ur 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 
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0.0 

9:31      15K)7 
1.0         0.5 

20'M 
1.2 

M     9 

3:30      11:21 
0.0         L6 

18:59 
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HONOLULU  (Oahu  Island),  HAWAIIAN  ISLANDS,  1909. 


OCTOBER. 

Time  and  Height  of  High  and 
Low  Water. 

NOVEMBER. 

of- 

DECEMBER. 

Time  and  Height  of  High  ano 
Low  Water. 

i 

Dayof- 
W.  Mo. 

?; 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day 

W.  Mo. 

W.  Mo 

f'  1 

4:.tO      11:21 
1.6        0.1 

17:04 
1.1 

22:53 
0.0 

-M|, 

6:10 
1.9 

14:01 
0.3 

18:05 
0.5 

23:11 
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1 

6:36 
1.9 

14:42 
0.1 

19:30 
0.4 

0. .-  1 
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5:37      12:24 
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17:42 
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7:03 
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23:46 
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0:34        8:40 
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17:18 
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0.5 
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17:55 
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5 

4:12 
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10:01 
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17:14 
0.0 
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6 
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U.3         1.6 
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0.5 
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0:21 
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4:41 
0.6 
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0.0 
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1.1 

6:62 
0.7 
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0.1' 
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8:19      11:16 
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19:08 
0.1 
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7 
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1.0 
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11:56 
1.3 

18:46 
0.0 

Tu 

7 

0:57 
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7:00 
0.6 

11:48 
LO 

11.:' 
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8 
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12:12 
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19:35 
0.1 
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0.0 
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12:30 
0.8 
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12:57 
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19:52 
0.0 
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1:54 
1.3 

7:58 
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13:24 
1.1 

19:29 
0.0 

Th 

9 
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8:52 
0.5 

13:12 

a7 

-0  . 

1  S  'lO 

1 

1:58        7:20 
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13:34 
1.5 

20:12 
0.0 
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2:22 
1.5 

8:45 
0.3 

13:.Vi 
1.0 

19:57 
—0.1 

F 

10 

2:32 

1.8 

9:40 
0.4 

13:53 
0.7 

i*-s^ 

-0.1 

M    11 

2:28        8:09 
1.1         0.3 

14:13 
1.4 

20:33 
0.0 

Th'll 

j 

2:Sl 
1.7 

9:28 
0.3 

14:28 
1.0 

20:20 
-0.1 

8 

Ml 

3:04 
1.9 

10:23 
0.3 

14-^ 
0.7 

•JL'T* 

— (1.: 

Tu   12 

2:54        8:52 
1.3         0.2 

14:48 
1.3 

20:57 
0.0 
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0.3 
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0.9 
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-0.1 

• 

S 

12 
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0.3 

15:10 
0.7 

3» 
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A 
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0.0 
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13 
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0.3 

15:33 
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21:06 
-0.1 
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M 

13 

4:13 
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11:46 
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16:55 
0.5 
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-0  1 

•  Th 

14 
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1.5         0.2 

15:41 
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21:39 
0.0 

S 

14 

4:30 
1.9 

11:38 
0.3 

16:08 
0.7 

21:32 
—0.1 

Tu 

14 

4:49 
2.1 

12:^5 
0.2 

16:47 
0.5 

-OA 

\^^ 

15 

4:19      10:47 
1.6         0.3 

16:09 
1.0 

22:00 
0.0 

M    15 

5:00 
2.0 

12:28 
0.3 

16:47 
0.6 

22:00 
-0.1 

W 

15 

5:29 
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0.2 

17:46 
0.5 
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S 

16 
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0.1 

F 

17 

6:68 
L8 

14:37 
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0.6 
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0.0 

,Th'l8 

7:21 
1.8 

15:26 
0.2 

20:40 
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0.0 

in 

s 
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}) 
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E 
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L2 

16:42 
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D 
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17:28 
0.2 
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0.5 
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21 

4:18 
0.5 
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1.4 
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0.0 
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0.0 

F 

22 
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18:03 
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0.6 
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22 

0:18 
1.1 
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0.5 

11:47 
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18:18 
0.0 
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0:38 
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0.8 
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18:86 
0.1 

E 

Tu 

23 
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1.3 
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0.3 

12:42 
LI 

18:47 
—0.1 

Th  23 

1-28 

1.8 

8:28 
0.3 

13:04 

0.7 
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-0.2 

S 

24 
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0.9     '   0.4 

12:17 
1.5 

19:07 
0.0 

W 

24 

1:38 
1.6 

8:12 
0.2 

18:80 
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—0.1 
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2:13 
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9:28 
0.2 
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0.8 
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25 
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26 
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26 

3:38 
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0.5 
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-0.2 

P 

W 

27 
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—0.1 

S 

27 

8:46 
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0.1 
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27 
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0.5 
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o 
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28 
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1.1 

21:08 
—0.1 

S 

28 

4:27 
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11:59 
0.2 

16:16 
0.6 
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—0.1 

Tu 

28 

4:58 
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12:86 
0.1 
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0.5 
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0.0 

F 

29 

8:56      10:41 
1.8         0.1 
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1.0 

21:40 
—0.1 
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M 

29 

6:08 
2.1 

12:56 
0.2 

16:59 
0.6 
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0.0 

W 

29 

6:36 
2.0 

13K)4 
0.1 

18.-02 
0.5 

22:45 

0.1 

S 

30 

4:37      11:39 
1.9         0.1 

16:40 
0.8 

22:07 
-0.1 

Tu 

30 

5:52 
2.0 

13:48 
0.2 

18:10 
0.4 

22:46 
0.1 

Th'30 

1 

6:12 
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13:46 
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19:06 

a6 
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s 

31 
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0.0 
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0.1 

2021 
0.7 
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#,  nev 
equator;  A 

les  are  placed  in  the  order  of  oc 
ion  of  consecutive  heights  will  i 
I  Lower  Low  Water,  which  is  th 
7  foot  below  mean  sea  level.    T 
inus  (— )  sign  is  before  the  heig 
ne  used  is  Hawaiian  Standard, ) 
are  in  the  afternoon  (p.  m. )  and 
7  moon;  ^,  Isl  quar.;  O.  ^"1^  m 
L,  P,  moon  in  apogee  or  perigee. 

cur 

ndi 

edi 

ofli 

tit, 

67° 

wh 

oon 

rence,  wi 
catewhe 
situm  of  e 
id  the  d< 
In  which 

80'W.;e 
endimin 

;  C.3d  ( 

th  their  times  on  the  flrBt  line  and  heights  ( 
Iher  it  is  high  or  low  water.    The  heights,  ii 
fundings  on  the  Hawaiian  Govemmant  Su 
jpth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

»»Is  midnight.  12»»  is  noon;  all  hours  less  thai 
ished  by  12  give  the  times  after  noon;  for  ins 
juar.;  E,  moon  on  the  equator;  N,  8.  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckonetl 
rvey  Charts  for  this  region,  sort 
soundings  given  on  toe  chart. 

1 12  are  in  the  forenoon  (a.  m.  i 
tance,  16:47  is  8:47  p.m. 
farthest  north  or  south  of  the 
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JANUARY. 


c  Day  of— 


•  ^  ;  W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


If 
s 

N   Tu    6 

O  W     6 

Th 

;F ; 


A    M 

!tu 


s 

S,10 

11 


12 


jKiW  131 
i  <L  Thj  14  ■ 

'     I  F  :  15 


s 


S  1 31 


2:32 
2.9 

3:80 
2.9 

4:22 
3.0 

5:08 
3.0 

5:53 
8.0 

0:24 
0.1 

1:03 
0.1 

1:43 
0.2 

2:20 
0.8 

8:00 
0.5 

8:37 
0.6 

4:20 

0.7 

5:05 
0.8 

6:58 
0.8 

0:42 
2.4 


8:40 
0.3 

9:34 
0.2 

10:24 
0.1 

11:10 
0.1 

11:55 
0.2 

6:85 
2.9 

7:16 

2.8 

7:56 
2.7 

8:32 
2.6 

9:10 
2.5 

9:48 
2.5 

10:83 
2.4 

11:23 
2.4 

12:15 
2.4 

6:55 
0.8 


s 

16 

1:44 
2.4 

7:44 
0.7 

s 

17 

2:44 
2.5 

8:50 
0.6 

M   18 

8:40 
2.7 

9:43 
0.4 

Tu  19 

4:30 
2.9 

10:33 
0.8 

Wi20 

1 

5:20 
3.0 

lt:22 
0.1 

Th  21 

6:08 
8.1 

12:12 
0.0 

F 

22 

0:45 
-0.2 

6:56 
3.2 

S 

23 

1:84 
—0.2 

7:44 
8.2 

s 

24 

2:23 
—0.2 

8:88 
3.2 

M 

25 

8:15 
0.0 

9:25 
3.1 

Tu 

26 

4:07 
0.1 

10:22 
8.0 

W 

27 

6:06 
0.2 

11:22 
8.0 

Th 

28 

6:06 
0.4 

12:26 
2.9 

F 

29 

2.7 

7:15 
0.4 

S 

30 

2:14 
2.7 

8:20 
0.4 

8:17 
2.8 


9:20 
0.8 


14:54 
3.1 

15:45 
3.2 

16:85 
3.3 

17:20 
8.8 

18K)2 
3.2 

12:35 
0.3 

13:15 
0.4 

13:56 
0.5 

14:34 
0.6 

15:16 
0.7 

15:57 
0.8 

16:42 
0.9 

17:82 
0.9 

18:30 
0.8 

18:08 
2.5 

14:12 
2.7 

15:06 
2.9 

16:58 
3.1 

16:48 
3.2 

17:87 
8.4 

18:25 
8.5 

13:00 
0.0 

13:50 
0.0 

14:43 
0.0 

15:88 
0.1 

16:84 
0.2 

17:38 
0.3 

18:48 
0.4 

13:82 
2.9 

14:85 
2.9 

15:82 
8.0 


21:14 
0.2 

22:07 
0.1 

22:55 
0.0 

28:40 
0.0 


18:45 
3.1 

19:26 
3.0 

20:04 
2.9 

20:43 
2.7 

21:23 
2.6 

22:05 

2.4 

22:50 
2.4 

23:45 
2.8 


19:32 
0.7 

20:80 
0.5 

21:26 
0.3 

22:20 
0.1 

23:10 
0.0 

28:58 
—0.2 


19:15 
8.5 

20:03 
8.4 

20:55 
3.8 

21:50 
8.1 

22:60 
8.0 

•23:64 
2.8 


19:66 
0.4 

21:00 
0.3 

21:56 
0.2 


FEBRUARY. 


a  'Day  of— 


S  ,  W.  Mo. 


!m' 

N  Tu 

w 

O  Th 
F 

S 

M 

Tu 

I 


WIO 
Th'll 


Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

S 

27 

8 

28 

Time  and  Height  of  High  and 
Low  Water. 


4:10 
2.8 

4:68 
2.9 

5:40 
2.9 

0:07 
0.1 

0:43 
0.2 

1:18 
0.2 

1:60 
0.8 

2:22 
0.4 

2:56 
0.6 

3:32 
0.6 

4:18 
0.7 

4:68 
0.8 

6:00 
0.8 

1:00 
2.4 

2:14 
2.5 

3:18 
2.7 

4:13 
2.9 

6:06 
3.1 

5:52 
3.3 

0:26 
-0.3 

1:12 
-0.4 

2:00 
—0.8 

2:48 
-0.2 

3:40 
0.0 

4:35 
0.3 

6:40 
0.5 

0:40 
2.6 

1:66 
2.6 


10:10 
0.3 

11:00 
<).2 

11:40 
0.2 

TS 

6:65 
2.9 

7:27 
2.8 

8:00 
2.7 

8:80 
2.7 

9:06 
2.6 

9:48 
.2,5 

10:26 
2.5 

11:20 
2.5 

12:27 
2.6 

7:14 
0.8 

8:22 

cm 

9:28 
0.4 

10:18 
0.2 

11:09 
0.0 

11:56 
—0.2 

6:82 
3.4 

7:24 
8.4 

8:10 
8.4 

9:00 
8.3 

9:62 
8.2 

10:60 
3.0 

11:58 

2.8 

6:62 
0.6 

8K)0 
0.6 


16:20 
8.1 

17:07 
3.1 

17:50 
3.1 

12:20 
0.3 

12:65 
0.4 

13:28 
0.4 

14:00 
0.5 

14:86 
0.6 

15:12 
0.7 

15:50 
0.7 

16:40 
0.7 

17:40 
0.8 

18:62 
0,7 

18:35 
2.6 

14:40 

2.8 


13:83 
-0.2 

14:28 
-0.2 

15:18 
-0.1 

UiOS 
0.1 

17:12 
0.3 

18:20 
0.4 

18:07 
2.8 

14:16 
2.8 


22:43 
0.2 

23:27 
0.1 


18:28 
3.1 

19:05 
3.0 

19:87 
2.9 

20:08 
2.8 

20:40 
2.7 

21:18 
2.6 

22:00 
2.5 

22:47 
2.4 

28:60 
2.4 


20:00 
0.6 

21:02 
0.4 


16:37 
8.0 

22:00 
0.1 

16:30 
8.3 

22:52 
-0.1 

17:20 
3.5 

28:40 
-0.3 

18:09 
8.6 

.    .    . 

12:46 
-0.2 

18:52 
8.6 

19:45 
3.5 

20:35 
8.4 

21:26 
8.2 

22:28 
8.0 

28:28 
2.8 


19:84 
0.5 

20:40 
0.5 


MARCH. 


Dayof- 


W.  iMo. 


Time  and  Height  of  High  and 
Low  Water. 


N 

M 

1 

Tu 

2 

W 

3 

Th    4 

F     5 

2 

S 

6 

7 

E 

M 

8 

Tu 

9 

W 

10 

Th  11 

F 

12 

S 

13 

CT 

s 

14 

s 

M 

15 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

p 

• 

E 

M 

21 
22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

S 

27 

N 

M 

28 
29 

Tu30 

W 

31 

3:00 
2.6 

3:57 
2.7 

4:42 
2.8 

6:20 
2.9 

6:65 
2.9 

0:20 
0.2 

0:80 
0.2 

1:17 
0.8 

1:46 
0.4 

2:17 
0.6 

2:63 
0.6 

8:30 
0.7 

4:20 
0.8 

6:27 
0.9 

0:86 
2.4 

1:52 
2.5 

2:58 
2.7 

8:58 
8.0 

4:42 
8.2 

5:28 
8.4 

0K)6 
-0.4 

0:60 
-0.4 

1:86 
-0.8 

2:24 
-0.1 

8:16 
0.1 

4:10 
0.3 

6:15 
0.6 

0:16 
2.6 

1-.80 
2.5 

2:37 
2.6 

8:80 
2.7 


9:04 
0.5 

9:67 
0.4 

10:45 
0.3 

11:24 
0.8 

12:00 
0.8 

6:27 
2.9 

6:55 
2.9 

7:25 
2.8 

7:54 
2.8 

8:27 
2.7 

9m 

2.6 

9:47 
2.6 

10:46 
2.5 

11:56 
2.5 

6:46 
0.8 

8:02 
0.7 

9:05 
0.4 

lOKX) 
0.1 

10:62 
—0.1 

11:40 
—0.8 

6:15 
8.6 

7:00 
8.6 

7:46 
8.6 

8:35 
8.4 

9:27 
8.2 

10:25 
8.0 

11:80 
2.8 

6:28 
0.7 

7:40 
0.7 

8:48 
0.6 

9:85 
0.6 


16:15 
2.9 

16K)5 
3.0 

16:50 
3.0 

17:82 
3.0 

18:07 
8.0 

12:30 
0.3 

13:00 
0.8 

18:80 
0.4 

14:00 
0.4 

14:37 
0.5 

15:17 
0.6 

16:06 
0.7 

17:08 
0.7 

18:28 
0.7 

13:08 
2.6 

14:18 
2.8 

15:18 
8.0 

16:13 
3.8 

17:08 
3.5 

17:62 
3.6 

12:26 
—0.4 

18:13 
—0.4 

14:00 
-0.3 

14:60 
-0.1 

16:46 
0.1 

16:47 
0.8 

17:55 
0.6 

12:40 
2.7 

13:60 
2.7 

14:60 
2.7 

16:48 
2.8 


21:37 

0.4 

22:25 
0.3 

28K)7 
0.2 

28:45 
0.2 


18:38 
3.0 

19:07 
2.9 

19:37 

2.8 

20:08 
2.7 

20:43 
2.6 

21:20 
2.5 

22:12 
2.4 

28:18 
2.4 


19:36 
0.6 

20:42 
0.4 

21:38 
0.1 

22:80 
-0.1 

23:17 
-0.3 


18:88 
8.6 

19:26 
8.6 

20:12 
3.4 

21:04 
3.2 

22.-00 
2.9 

28.'04 
2.7 


19:08 
0.6 

20:16 
0.6 

21:10 
0.6 

21:57 
0.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  German  Charts  for  this  region,  and 
which  is  1. 6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  meridian  of  171<>  44'  W.;  0>>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  8:47  p.m. 

%,  new  moon;  }).  Ist  quar.;  Q,  full  moon;  C  8d  quar.;  B,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

S 

JUNE. 

Time  and  Height  of  High  tod 
Low  Water. 

^ 

Day  of— 
W.'Mo. 

Time  and  HeiKht  of  H  igh  and 
Low  Water. 

c  Day  of- 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 
W.jMo. 

Th     1 

1 

4:12 
2.8 

10:18      16:26 
0.4         2.9 

22:38 
0.3 

s 

1 

4:12 
2.8 

10:22 
0.4 

16:27 
2.8 

22:34 
0.4 

Tu    1 

4:86 
2.9 

10:50 
0.3 

17K)0     •JS.-Oj 
2.8       0.^ 

A 

F ;  2 

4:50 
2.9 

10:57      17:02 
0.3         2.9 

23:13 
0.3 

E 

s 

2 

4:44 
2.9 

10:55 
0.4 

17:59 
2.8 

23:04 
0.4 

W     2 

5:13 
3.0 

11:30 
0.2 

17:87     23::> 
2.8        i)A 

S  1   3 

5:22 
2.9 

11:30      17:35 
0.3         2.9 

23:44 
0.3 

M!   3 

1 

5:15 
2.9 

11.-26 
0.3 

17:90 
2.9 

23:S.=> 
0.4 

O 

Th    3 

6:61 
8.0 

12:10 
0.2 

18:17   .   . 
2.8    ..    . 

E 

S      4 

5:50 
2.9 

12:00      18:04 
0.8         2.9 

Tu    4 

5:45 
2.9 

11:58 
0.3 

]8K>4 
2.9 

F     4 

0:18 
0.4 

6:83 
8.0 

12:54     19:0f' 
0.1        2.? 

O 

M     5 

0:11 
0.3 

6:18      12:2H 
2.9         0.3 

18:34 
2.9 

O  W     5 

0:06 
0.4 

6:17 
3.0 

12:30 
0.2 

18:38 

2.K 

s 

S      5 

IKK) 
0.4 

7:18 
3.0 

13:40     19:47 

0.2        2> 

Tu    6 

0:40 
0.3 

6:47      13:00 
2. 9         0. 3 

19:05 
2.9 

Th    6 

0:40 
0.4 

6:52 
2.9 

13:10 
0.2 

19:15 

2.8 

S     6 

1:49 
0.5 

8K)6 
8.0 

14:32     20:*« 
0.2        '17 

w;  7 

1:10 
0.4 

7:18      13:32 
2.9         0.3 

19:38 
2.8 

F     7 

1:18 
0.5 

7:32 
2.9 

13:52 
0.3 

19:57 
2.7 

M     7 

2:42 
0.5 

9K)0 
2.9 

15:25      21:3.'> 
0.3        17 

Th    8 

1:42 
0.6 

7:52      14:08 
2. 8         0. 4 

20:13 
2.7 

S      8 

2:00 
0.6 

8:17 

2.8 

14:41 
0.4 

20:46 
2.6 

;Tu    8 

8:42 
0.6 

10:00 
2.8 

16:25     22^^ 
0.4        17 

F 

9 

2:18 
0.6 

8:33      14:52 
2.7         0.5 

20:57 
2.6 

8 

S      9 

2:50 
0.7 

9:08 
2.7 

16:87 
0.4 

21:45 
2.5 

W     9 

4:46 
0.6 

11:02 
2.8 

17:25     23:4(' 
0.4        17 

8    10 

3:02 
0.7 

9:22      15:45 
2.6         0.6 

21:52 
2.5 

M    10 

3:48 
0.7 

10:10 
2.7 

16:40 
0.6 

22:52 
2.5 

C 

Th  10 

6:62 
0.6 

12:07 
2.8 

18:25    ..    . 
0.4    .    . 

S    11 

3:58 
0.8 

10:22      16:50 
2.6         0.6 

23:00 
2.4 

Tu  11 

1       1 

6:00 
0.8 

11:18 
2.7 

17:45 
0.5 

F    11 

0:42 
2.8 

6:66 
0.4 

18:10      19.24 
2.8        0.3 

S 

M   12 

6:08 
0.9 

11:34      18:02 
2. 6         0. 6 

(I '  VV  1 12 

0:02 
2.6 

6:14 
0.7 

12:30 
2.7 

18:52 
0.4 

E 
P 

S    12 

1:42 
2.9 

7:66 
0.8 

14:10      20:1: 
2.9        0.2 

a 

Tu  13 

1 

0:18 
2.4 

6:30      12:48 
0. 8         2. 7 

19:15 
O.o 

Th  13 

1:09 
2.7 

7.-21 
0.5 

13:36 

2.8 

19:52 
0.3 

S    13 

2:38 
3.1 

8:65 
0.1 

15:10      •21.2lt 
3.0        0.1 

^ 

W  14 

1 

1:32 
2.6 

7:43      13:57 
0.6         2.8 

20:18 
0.3 

F|14 

1 

2:09 
2.9 

8:20 
0.3 

14:33 
3.0 

20:45 
0.2 

M   14 

8:31 
3.2 

9:49 
0.0 

16KH      22:10 
3.1        0  1 

Th  15 

2:38 

2.8 

8:45      14:57 
0. 3         3. 1 

21:13 
0.1 

E 

H    15 

3:00 
3:1 

9:14 
0.1 

15:27 
3.1 

21:40 
0.0 

Tu  15 

4:20 
3.8 

10:40 
-0.1 

16:55     22:58 
8.2        0.0 

F 

16 

3:26 
3.1 

9:38      15:50 
0. 1         8. 3 

22:03 
—0.1 

P 

S    16 

8:62 
3.3 

10:06 
—0.1 

16:19 
3.3 

22:30 
-0.1 

W   16 

5:08 
8.4 

11:30 
—0.1 

17:43     23:4.^ 
3.1        0.0 

S 

17 

4:15 
3.3 

10:28      16:40 
—0. 1         3. 4 

22:63 
—0.2 

M    17 

4:41 
3.4 

10:56 
-0.2 

17:10 
3.4 

28:16 
—0.1 

• 

Th'l7 

1 

6:66 
3.4 

12:17 
—0.1 

18:80   .   .   . 
3.1    .    . 

p 

E 

s 

18 

5:03 
3.5 

11:17      17:29 
—0.3         3.5 

23:40 
—0.3 

Tu  18 

6.-27 
3.5 

11:45 
-0.3 

17:57 
3.8 

iN 

F    18 

0:82 
0.1 

6:42 
8.8 

13K)6     19:17 
0.0        3.0 

• 

M 

19 

5:50 
3.6 

12:08      18:15 
—0.4         3.5 

•  |w 

19 

0:02 
—0.1 

6:13 
3.6 

12:31 
-0.3 

18:45 
3.2 

8  Il9 

i- 

1:18 
0.2 

7.-28 
8.2 

13:60     20-W 
0.1        2.9 

Tu  20 

1 

0:24 
—0.3 

6:36      12:50 
3.6     -0.4 

19K)0 
3.4 

Th 

20 

0:48 
0.0 

7:00 
3.4 

13:20 
—0.2 

19:88 
8.1 

8    20 

2:05 
0.8 

8:15 
3.1 

14:37     20:.VJ 
0.2        2.S 

vv 

21 

1:10 
-0.2 

7:20      18:38 
3.5     —0.3 

19:60 
3.8 

F 

21 

1:86 
0.1 

7:47 
3.8 

14:10 
0.0 

20:23 
2.9 

M   21 

2:64 
0.6 

9.-06 
2.9 

1535     21:40 
0.4        16 

Th 

22 

1:57 
0.0 

8:10      14:28 
3.8     —0.1 

20:41 
3.0 

N 

S 

22 

257 
0.3 

8:88 
3.1 

16K)0 
0.2 

21:16 
2.8 

Tu  22 

1 

3:46 
0.6 

9:65 
2.7 

16:12     22:30 
0.6        2.0 

F 

23 

2:47 
0.2 

9K)0      16:22 
3. 1         0. 1 

2137 

2.8 

s 

23 

3:20 
0.5 

9:32 
2.9 

15:56 
0.4 

22:13 
2.6 

W   23 

4:88 
0.7 

10:47 
2.6 

17:01      233) 
0.6        2.5 

N 

IS 

24 

8:44 
0.4 

9:68      16:22 
2.9         0.3 

22:40 
2.6 

M 

24 

4:20 
0.6 

10:30 
2.7 

16:62 
0.6 

23:12 
2.5 

Th24 

6:82 
0.8 

11:40 
2.4 

17:60    .   . 
0.7    .   . 

IS 

25 

4:48 
0.6 

11:00      17:26 
2.7         0.5 

23:48 
2.6 

Tu 

25 

6:22 
0.8 

11:32 
2.6 

17:80 
0.6 

A 

F   25 

0.^0 
2.4 

6:22 
0.8 

1232      18:42 
2.4        0.8 

D 

M 

26 

5:58 
0.8 

12:08      18:86 
2.6         0.6 

.     .     . 

}) 

W 

26 

0:18 
2.6 

6:26 
0.8 

12:86 
2.6 

18:48 
0.7 

E 

S    26 

1.-00 
2.5 

7:12 
0.8 

1322      19:K 
2.4        0.7 

T 

27 

0:58 
2.5 

7:08      18:16 
0.7         2.6 

19:37 
0.6 

Th 

27 

1:10 
2.6 

7:22 
0.8 

13:32 
2.6 

19:42 
0.7 

«[    27 

1:48 
2.5 

8:02 
0.7 

14:12     2030 
2.4      a7 

W 

28 

1:59 
2.5 

8:10    -14:17 
0.7         2.6 

20:30 
0.6 

A 

F 

28 

1:69 
2.6 

8:12 
0.7 

14:21 
2.6 

20:30 
0.6 

M  28 

2:88 
2.6 

8:60 
0.6 

16Ka     21* 
2.6        06 

Th 

29 

2:49 
2.6 

9K)2      16:08 
0.6         2.7 

21:18 
0.5 

£ 

S 

29 

2:43 
2.6 

8:56 
0.6 

I6.-06 
2.6 

21:11 
0.6 

Tu29 

8:18 
2.7 

9:36 
0.6 

15:48     21:.^ 
2,6        0.5 

A 

F 

30 

8:82 
2.7 

9:46      16:60 
0.6        2.7 

21:68 
0.4 

s 

30 

3:24 
2.7 

9:35 
0.5 

15:45 
2.7 

21:48 
0.6 

W   30 

4.-03 
2.9 

10.-20 
0.8 

16:82     22:33 

2.7     a4 

M 

31 

4:00 
2.8 

10:13 
0.4 

16:20 
2.7 

22:25 
0.6 

The  ti<3 
a  comparis 
from  Mean 
which  is  I. 
unless  a  m 

The  tin 
forenoon  ( 
3:47  p.  m. 

#,  ne^ 
equator:  A 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximat 
6  feet  below  mean  sea  level.    To  find  the  d< 
nus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Apia  Mean  Local  Civil,  for  meridi« 
I.  m.),  allgreaterare  in  the  afternoon  (p.  m.] 

r  moon;  }),  1st  quar.;  Q,  full  moon;  Ct  8d  q 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights,  ir 
ely  the  datum  of  soundings  on  the  Germf 
?pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

in  of  171°  44'  W;  Oh  is  midnight;  12^  is  noon; 
and  when  diminished  by  12  give  the  times  a 

uar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  d«r 
I  feet  and  tenths,  are  reckoned 
in  Charts  for  this  region,  aD<J 
soundings  given  on  the  cbirt 

all  houiB  less  than  12  are  in  the 
kfternoon;  for  instance,  15:47  b 

farthest  north  or  south  of  the 
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JULY. 

1 

AUGUST. 

SEPTE 
Time  am 

-0.2 

MBER. 

1 

a  'Day of— 

Time  and  Height  of  High  and 
Low  Water, 

« 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

I 

Dayof- 

aHelghtofHighand 
LowWater. 

r 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

Th     1 

4:47      11K)6 
8.0        0.2 

17:17      23:17 
2.8         0.3 

O 

S 

1 

6K)0 
8.4 

12:20 
-0.1 

18:32 
8.1 

.    .    . 

£ 

W 

1 

7:17 
3.5 

13:30 
-0.3 

19:42 
3.4 

F      2 

5:82     11:52 
3. 1        0. 1 

18:02    .    .    . 
2,9    ..    . 

M 

2 

0-.85 
0.0 

6:48 
8.4 

13:08 
—0.2 

19:18 
3.2 

Th 

2 

1:54 
-0.2 

8K)6 
3.4 

14:18 
—0.2 

20:30 
3.3 

O     S      3 

0102       6:17 
0.8        3.2 

12:38      18:48 
0.0         2.9 

P 

Tu 

3 

1:24 
0.0 

7:37 
3.4 

18:65 
-0.1 

20:05 
8.2 

F 

3 

2:44 
—0.1 

8:56 
3.2 

15:10 
0.0 

2121 
8.2 

1»       4 

0:60       7.-04 
0.3        8.2 

1337      19:86 
0.0         2.9 

W 

4 

2:15 
0.0 

8:28 
8.3 

14:44 
-0.1 

20:55 
8.1 

S 

4 

3:38 
0.0 

9:53 
3.0 

16:06 
0.2 

22:20 
3.0 

31      5 

1:88       7:53 
0.8        8.2 

14:17      20:25 
0.0  •      2.9 

E 

Th 

5 

3H)8 
0.1 

9:20 
3.2 

16:35 
0.1 

21:48 
8.1 

8 

5 

4:40 
0.2 

10:56 
2.8 

17:08 
0.4 

23:25 
2.9 

■Tul    6 

2:32       8:46 
.   0.3        3.1 

15:08      21:20 
0.1         2.9 

F 

6 

4:00 
0.2 

10:16 
3.0 

16:30 
0.2 

22:48 
3.0 

c 

M 

6 

5:50 
0.4 

12:08 
2.7 

18:20 
0.5 

P  1  W     7 

1 

8:28       9:42 
0.3        3.0 

16:02      22:15 
0.2         2.9 

S 

7 

5.-08 
0.3 

11:18 
2.9 

17:30 
0.3 

28:50 
2.9 

Tu 

7 

0.85 
2.8 

7K)2 
0.4 

13:28 
2.6 

19:80 
0.5 

Th     8 

4:27      10:40 
0.3        2.9 

16:56      23:15 
0.3         2.9 

(C 

8 

8 

6:10 
0.4 

1226 
2.7 

18:37 
0.4 

N 

W 

8 

1:45 
2.9 

8:10 
0.4 

14:32 
2.7 

20:36 
0.4 

F      9 

6:25      11:40 
0.4        2.9 

17:67    .    .    . 
0.3    ..    . 

M 

9 

0:55 
2.9 

720 
0.4 

13:37 
2.7 

19:47 
0.4 

Th 

9 

2:47 
2.9 

9:10 
0.3 

15:30 
2.8 

21:32 
0.3 

S    10 

0:15       6:32 
2.9         0.4 

12:47      18:58 
2.8         0.4 

Tu 

10 

2.-00 
2.9 

8:26 
0.8 

14:45 
2.8 

20:48 
0.4 

F 

10 

3:40 
8.0 

10:00 
0.2 

16:12 
2.9 

2221 
0.2 

S    11 

1:17       7:37 
2.9        0.3 

18:58      20:03 
2.8         0.3 

W 

11 

3.-02 
3.0 

9:25 
0.2 

15:43 

2.8 

21:45 
0.3 

S 

11 

4:28 
8.1 

10:44 
0.1 

16:58 
8.0 

23:03 
0.2 

M,12 

1 

2:18       8:40 
3.0        0.2 

14:66      21K)0 
2.9         0.3 

N 

Th 

12 

3:56 
8.1 

10:17 
0.1 

16:33 
2.9 

22:35 
0.2 

s 

12 

6:12 
8.1 

1125 
0.1 

1735 
3.0 

28:42 
0.2 

Tu'l3 

j 

3:15       9:86 
8. 1        0. 1 

15:53      21:55 
2.9         0.2 

F 

13 

4:44 
8.2 

11:05 
0.1 

17:18 
3.0 

23:20 
0.2 

M 

13 

5:50 
8.1 

12:01 
0.1 

18:09 
3.0 

.    .    . 

W   14 

4:07      10:30 
8.2        0.0 

16:44      22:46 
3.0         0.1 

S 

14 

5:28 
8.2 

11:47 
0.1 

18K)0 
3.0 

• 

Tu 

14 

0:15 
0.2 

6:22 
8.0 

12:82 
0.2 

18:40 
2.9 

N   ThilS 

4:56      11:18 
3.3        0.0 

17:82      23:33 
3.0         0.1 

• 

s 

15 

0:02 
0.2 

6:10 
3.2 

12:25 
0.1 

18:87 
3.0 

E 
A 

W 

15 

0:47 
0.3 

6:58 
2.9 

18:02 
0.8 

19:10 
2.9 

1  #    F  '  16 

5:42      12:05 
3.8        0.0 

18:17    .    .    . 
3.0    ..    . 

M 

16 

0:40 
0.2 

6:49 
8.1 

13:03 
0.2 

19:12 
2.9 

Th 

16 

1:17 
0.4 

723 
2.8 

13:82 
0.4 

19:40 
2.8 

'  S    17 

0:18       6:26 
0.2        8.2 

12:47      19K)0 
0.0         2.9 

Tu 

17 

1:17 
0.3 

7:25 
3.0 

13:40 
0.8 

19:47 
2.8 

F 

17 

1:48 
0.5 

7:53 
2.7 

14K)0 
0.5 

20:10 
2.7 

S    18 

l.-OO       7:10 
0j2        3.1 

13:30      19:40 
0.1         2.9 

W 

18 

1:60 
0.4 

7:58 
2.8 

14:12 
0.4 

2020 
2.7 

S 

18 

2:22 
0.5 

827 
2.6 

14:33 
0.6 

20:45 
2.6 

1       M   19 

1:43       7:52 
0.3        3.0 

14:06      20:20 
0.2         2.8 

A 
£ 

Th 

19 

2:26 
0.5 

8:32 
2.7 

14:45 
0.5 

20.55 
2.6 

s 

19 

2:58 
0.6 

9:00 
2.5 

15:10 
0.8 

2126 
2.5 

Tu  20 

2:26       8:83 
0.5        2.9 

14:47      21K)0 
0.4         2.7 

F 

20 

3:02 
0.6 

9:08 
2.6 

1520 
0.6 

21:32 
2.6 

M 

20 

3:44 
0.7 

9:48 
2.4 

15:58 
0.9 

2220 
2.4 

W,21 

9:ffJ       9:15 
0.6        2.7 

15.-27      21:40 
0.5         2.6 

S 

21 

8:40 
0.7 

9:48 
2.6 

15:58 
0.8 

22:10 
2.6 

Tu 

21 

4:43 

0.8 

10:52 
2.3 

17:00 
0.9 

23:27 
2.4 

A  Th  22 

8:50       9-.56 
0.7        2.5 

16:08      22:22 
0.6         2.5 

s 

22 

4:22 
0.8 

10:30 
2.4 

16:40 
0.9 

28:00 
2.4 

D 

W 

22 

5:55 
0.8 

12,-07 
2.8 

18:17 
0.9 

•  E    F   23 

1      i 

4:80      10:40 
0.8        2.4 

16:53      28:07 
0.8         2.4 

1> 

M 

23 

520 
0.8 

1127 
2.3 

1737 
0.9 

.    .    . 

S 

Th 

23 

0:40 
2.6 

7:07 
0.7 

1328 
2.4 

19:88 
0.8 

S    24 

5:17     11:28 
0.8        2.3 

17:40      23:57 
0.8         2.4 

Tu 

24 

0:02 
2.4 

625 
0.8 

12:87 
2.3 

18:49 
0.9 

F 

24 

1:50 
2.7 

8:18 
0.5 

1430 
2.6 

20:87 
0.5 

D 

IS   25 

6:10      12:22 
0.9        2.3 

18:38    .    .    . 
0.9    ..    . 

W 

25 

1:10 
2.5 

7:85 
0.7 

13:48 
2.4 

19:56 
0.8 

S 

25 

2:60 
2.9 

9:10 
0.2 

16:24 
2.9 

21:33 
0.2 

M  26 

0:51       7:10 
2.4        0.8 

1320      19:20 
2.8         0.8 

S 

Th 

26 

2:14 
2.7 

8:38 
0.6 

14:52 
2.6 

20:57 
0.6 

H 

26. 

3:45 
3.2 

10:00 
0.0 

16:14 
3.2 

22:23 
0.0 

. 

Tu  27 

1:47       8K)6 
2.6        0.7 

14:20      2026 
2.4         0.7 

F 

27 

8:12 
2.9 

9:38 
0.3 

15:47 
2.8 

21:51 
0.3 

M 

27 

4:85 
8.4 

10:48 
-0.2 

17:00 
3.4 

28:10 
-0.2 

! 

W  28 

2:42       9KW 
2.7        0.5 

15:17      21:20 
2.6         0.6 

S 

28 

4K)5 
8.1 

1025 
0.1 

16:87 
8.0 

22:42 
0.1 

Tu 

28 

522 
8.5 

11:85 
-0.3 

17:46 
8.5 

28:57 
-0.8 

, 

Th29 

8:85       9:56 
2.9        0.3 

16:06      22:12 
2.7         0.4 

6 

29 

4:55 
3.8 

11:12 
-0.1 

17:24 
3.2 

28:80 
-0.1 

9 

W 

29 

6:09 
8.6 

1222 
-0.4 

1830 
3.6 

.    .    . 

s 

F   30 

4:25      10:46 
8. 1        0. 1 

16:58      28:00 
2.9         0.3 

C 

M 

30 

5:48 
3.5 

11:58 
—0.3 

18:10 
8.4 

E 

Th 

30 

0:84 
-0.4 

6-.65 
8.6 

18K)7 
-0.8 

19:17 
8.5 

S    31 

6:13     11:83 
8.3        0.0 

17:45      23:48 
8.0         0.1 

P 

Tu 

31 

0:17 
-0.2 

6:30 
8.5 

12:43 
-0.3 

18:55 
8.4 

1        The  tid 
a  oomparie 
from  Meat 
which  is  1. 

1  unlesfl  a  m 

'        ThetiB 
forenoon  ( 

;  ia 3:47 p.m. 

les  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  helffhtso 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  helgnto,  ii 
1  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Oermi 
6  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
inus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

ae  used  is  Apia  Mean  Local  Civil,  for  meridian  of  171°  44'  W.;  0"  w  midnight,  12»»  is  noon; 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
in  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

all  hours  leas  than  12  are  in  the 
after  noon;  for  Instance,  16:47 

1  equator;  A 

rmoon;  }),  Istquar.;  Q.  full  moon;  Ci  M  quar.;  E, 
L,  P,  moon  in  apogee  or  perigee. 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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OCTOBER. 

"" 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

_                 _ 

DECE 

VIBER. 

iHei^htofHighAD.! 
Low  Water. 

9:48      15:55      -^U 
2.7        0.5         J> 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

c   Day of— 

Time  an 

w.Imo. 

5 

W.'Mo. 

M     1 

8 

W.  Mo. 

F 

1 

1:30 
-0.3 

7:43 
3.5 

13:5.=> 
—0.2 

20:06 
3.4 

N 

2:57 
0.0 

9:10 
2.9 

15:18 
0.3 

21:31 
3.0 

w 

1 

3:30 
0.2 

S 

2 

2:20 
-^.2 

8:34 
3.2 

14:45 
0.1 

20:57 
3.2 

Tul    2 

1 

3:57 
0.2 

10:13 
2.7 

16:23 
0.5 

22:35 

2.8 

Th 

2 

4:28 
0.4 

10:48 
2.6 

17K»      23 1> 
0.6       .• : 

» 

3 

3:17 
0.0 

9:80 
8.0 

15:42 
0.3 

21:55 
3.0 

W 

3 

5:00 
0.4 

11:'23 
2.6 

17:33 
0.6 

23:44 
2.7 

F 

3 

6:28 
0.5 

11:50 
2.6 

18:03   .        . 
0.7   ..    . 

M 

4 

4:18 
0.2 

10:35 
2.7 

16:47 
0.5 

23:00 
2.9 

C  Th 

1 

4 

6:10 
0.5 

12:83 
2.6 

18:45 
0.6 

.     .     . 

C 

S 

4 

0:13 
2.6 

6:27 
0.6 

12a0      \9i& 
2  5        0. : 

N 

Tu 

5 

5:27 
0.4 

11:48 
2.6 

18:00 
0.6 

.     .     . 

'  F 

1 

5 

0:68 
2.7 

7:16 
0.5 

13:36 
2.6 

19:48 
0.6 

s 

5 

1:15 
2.5 

7:25 
0.6 

13:44     2ua) 
2.6        I'.: 

W 

6 

0:13 
2.8 

6:40 
0.5 

13K)3 
2.6 

19:12 
0.6 

S 

6 

1:57 
2.7 

8:10 
0.5 

14:30 
2.7 

20:43 
0.6 

ElM 

6 

2:08 
2.6 

8:17 
0.6 

14:30     20:46 
2.6        OJJ 

Th 

7 

1:23 
2.8 

7:48 
0.5 

14:10 
2.6 

'20:18 
0.5 

S 

7 

2:52 
2.8 

9:00 
0.4 

16:15 

2.8 

21:28 
0.4 

iTu 

7 

2:65 
2.6 

9K)0 
0.6 

15:13     21ri* 
2.7       0.;. 

F 

' 

2:25 

2.8 

8:47 
0.4 

15K)4 
(2.8 

21:13 
0.4 

M 

8 

3:86 

2.8 

9:45 
0.4 

15:57 
2.9 

•22:10 
0.4 

W 

8 

8:36 
2.6 

9:40 
0.5 

15:50     Jiin 
2.S        0.6 

S  !    9 

3:20 
2.9 

9:34 
0.3 

15:50 
2.9 

22:00 
0.3 

A 

E 

Tu 

9 

4:13 
2.8 

10:20 
0.4 

16:32 
2.9 

22:43 
0.3 

'Th 

9 

4:13 
2.7 

10:15 
0.5 

16:27     JJt' 
2.9        U.4 

s. 

10 

4:08 
3.0 

10:20 
0.2 

16:30 
8.0 

22:40 
0.3 

W 

10 

4:47 
2.8 

10:52 
0.4 

17:02 
2.9 

23:16 
0.3 

F 

10 

4:50 
2.7 

10:50 
0.5 

17KW    -i^s.:: 

2.9        0.S 

M 

11 

4:47 
3.0 

10:67 
0.2 

17:06 
3.0 

23:14 
0.3 

Th 

11 

6:20 
2.8 

11:22 
0.4 

17:32 
2.9 

28:45 
0.3 

8 

11 

5:25 
2.7 

11:25 
0.4 

17:40      23.^.- 

8.0      i\-: 

Tu 
1 

12 

5:20 
3.0 

11:28 
0.3 

17:87 
3.0 

28:45 
0.3 

•  ;  Fil2 

6:52 
2.8 

11:52 
0.4 

18:03 
2.9 

• 

8    12 

6:05 
2.8 

12K)0 
0.4 

18:16    .    . 
3.0    ..    . 

K 
A 

W 

13 

5:52 
2.9 

11:67 
0.3 

18:06 
2.9 

S 

13 

0:17 
0.8 

6:28 
2.7 

12:22 
0.4 

18:86 
2.9 

s 

M   13 

0:35 
0.2 

6:41 
2.8 

12:40      1^:57 

0.5      a.0 

• 

Th 

14 

0:15 
0.3 

6:20 
2.9 

12:21 
0.3 

18:34 
2.9 

S 

14 

0:52 
0,8 

6:67 
2.7 

12:57 
0.5 

19:12 
2.9 

Tul  14 

1:18 
0.2 

7:25 
2.7 

13:23      19:4t' 
0.5        c'.l' 

F 

15 

0:45 
0.3 

6:50 
2.8 

12:63 
0.4 

19:02 
2.8 

M 

15 

1:30 
0.3 

7:34 
2.6 

13:85 
0.6 

19:63 
2.8 

W   15 

2:05 
0.2 

8:10 
2.7 

14:11      iO-J!* 
0.5        id 

S    16 

1:15 
0.4 

7:20 
2.7 

13:24 
0.5 

19:36 
2.7 

s  Tu 

16 

2:17 
0.4 

8:20 
2.6 

UriO 
0.7 

20:40 
2.7 

Th 

16 

2:56 
0.3 

9K)0 
2.7 

15K)7      21:.T. 
0.6        2^ 

$>    17 

1:50 
0.5 

7:52 
2.6 

13:37 
0.6 

20:10 
2.7 

W 

17 

3:07 
0.5 

9:12 
2,5 

15:17 
0.8 

21:88 
2.6 

F 

17 

3:48 
0.4 

lOKW 
2.6 

16K)8     21-2-> 
0.6        2> 

M   18 

2:30 
0.5 

8:33 
2.5 

14:37 
0.8 

20:57 
2.6 

Th 

18 

4:a'i 
0.6 

10:15 
2.4 

16:22 
0.8 

22:43 
2.6 

S 

18 

4:45 
0.4 

11.-02 
2.6 

17:18     23:.^' 

0.6      z: 

Tu  19 

3:20 
0.6 

9:25 
2.4 

15:30 
0.9 

21:54 
2.4 

F 

19 

5:10 
0.6 

11:27 
2.5 

17:36 

0.8 

23:65 
2.6 

J 

8 

19 

6:47 
0.4 

12K)5 
2.7 

18:18    .    . 
0.5    ..    . 

S 

W   20 

4:20 
0.7 

10:30 
2.3 

16:86 
0.9 

28:02 
2.5 

D    S 

20 

6:16 
0.5 

12:36 
2.6 

18:47 
0.6 

£ 

M 

20 

0:32 
2.7 

6:48 
0.4 

ISKTT      1^:23 
2.8        0.4 

D 

Th  21 

1 

5:80 
0.7 

11:47 
2.3 

17:67 
0.9 

IS 

21 

1:02 
2.7 

7:19 
0.4 

13:.37 
2.8 

19:50 
0.4 

Tu 

1 

21 

1:37 
2.8 

7:48 
0.3 

14K)6      2025 
8.0        U.2 

F   22 

0:18 
2.5 

6:44 
0.6 

13:02 
2.  6 

19:13 
0.7 

M  22 

2:03 
2.9 

8:15 
0.3 

14:82 
3.0 

20:45 
0.2 

P 

W 

22 

2:40 
2.9 

8:60 
0.2 

15:03     21:22 
3. 2        0. 0 

S    23 

j 

1:27 
2.7 

7:47 
0.4 

14:05 
2.7 

20:16 
0.5 

E  Tu  23 

2:58 
8.1 

9:10 
0.1 

l?i:23 
3.2 

21:88 
0.0 

Th 

23 

8:37 
3.1 

9:43 
0.1 

15:66     22:lh 
8.3     -4.U 

S'24 

1 

2:28 
2.9 

8:43 
0.2 

14:59 
3.0 

21:10 
0.2 

W  24 

i 

3:50 
3.2 

10:02 
-0.1 

16:13 
3.4 

22:28 
—0.2 

F 

24 

4:80 
8.1 

10:34 
0.0 

16:45     23« 
8.4     -^.2 

M 

25 

3:23 
3.2 

9:35 
0.0 

15:48 
3.2 

22:00 
—0.1 

P 

Th  25 

4:42 
8.8 

10:50 
—0.1 

17:00 
3.5 

23:20 
-0.3 

S 

25 

6:20 
8.2 

11:22 
0.0 

17:34     2S:.S5 
8.6     -0.2 

E 

Tu 

26 

4:13 
3.3 

10.26 
-0.1 

16:37 
8.4 

22:50 
—0.3 

O 

F   26 

6:82 
8.4 

11:37 
—0.2 

17:48 
3.6 

.     .     . 

8 

s 

26 

6K)8 
8.2 

12:10 
0.0 

18:20   . 
3.5    . 

P 

W 

27 

5:02 
3.6 

11:12 
—0.3 

17:22 
8.6 

23:35 
-0.4 

S    27 

1 

0:07 
-0.8 

6:20 
8.8 

12:28 
—0.1 

18:36 
8.6 

M 

27 

0:42 
—0.2 

6:56 
3.1 

12:67     19#> 
0.1        3  4 

O 

Th 

28 

5:47 
3.5 

11:57 
-0.3 

18:07 
3.6 

8^28 

0:86 
-0.3 

7:08 
3.2 

13:12 
0.0 

19:24 
8.4 

Tu 

28 

1:80 
—0.1 

7:42 
8.0 

18:45     1^=- 
0.2       12 

F 

29 

0:22 
—0.4 

6:35 
3.6 

12:42 
—0.2 

18:54 
8.6 

N 

M 

29 

1:46 
-0.1 

8:00 
8.1 

14K)2 
0.2 

20:13 
8.2 

W 

29 

2:15 
0.0 

8:30 
2.9 

1432     '20:45 
0.3        S.1 

S 

30 

1:12 
-0.3 

7:24 
8.8 

18:80 
-0.1 

19:42 
8.4 

Tu 

30 

2:87 
0.0 

8:52 
2.9 

14:65 
0.8 

21H)8 
8.0 

Th 

30 

8H)2 
0.2 

9:18 
2.8 

15:22     21:35 
0.5        2  9 

s 

31 

2:02 
—0.2 

8:16 
8.1 

14:21 
0.1 

20:33 
8.2 

F 

31 

3:50 
0.4 

10K)7 
2.7 

16:15     '22-^ 
0.6        2.7 

The  tid 
a  comparis 
from  Mean 
which  is  1. 
unless  a  m 

ThetiD 
forenoon  ( 
is  8:47  p.  m 

#,  ne'w 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  conHeoutive  height*  will  indicate  whe 
Low  Water  Springs,  which  Is  approximate 
6  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  in  whlcl 
le  used  is  Apia  Mean  Local  Civil,  for  merid 
Ei.  m. ),  all  greater  are  in  the  afternoon  (p.  m. 

r  moon;  }),  Istquar.;  Q.  full  moon;  C.  3d  ( 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heighta  c 
ther  it  is  high  or  low  water.    The  heigh ta.  ii 
3ly  the  datum  of  soundinss  on  the  Germa 
pth  of  water,  add  the  tabular  height  to  the 
1  ca-se  subtract  it. 

an  of  171°  44 '  W;  0»  is  midnight,  12»  is  noon; 
.  and  when  diminished  by  12  give  the  times 

luar.;  E,  moon  on  the  equator;  N.  S,  moon 

►n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoD«j«i 
n  Charta  for  this  region,  and 
soundings  given  on  the  chart. 

all  hours  lees  than  12are  in  the 
after  noon;  for  instance,  15;4T 

farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

"1 

MARCH. 

- 

c   Dayof— 

Time  and  Height  of  High  and 
Low  water. 

8 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

i, 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

F 

Mo. 

W.  Mo. 

W. 

Mo. 

1 

1 

5:31 
-0.2 

11:56 
8.7 

18:00 
-0.1 

>I 

1 

0:56 
3.8 

7:06 
—0.1 

13:26 
8.6 

19:26 
0.0 

M 

6:50 
-0.2 

12:10 
3.7 

18:10 
—0.1 

8 

2 

0:21 
8.7 

6:29 
-0.1 

12:51 
8.7 

18:56 
-0.1 

N 

Tu 

2 

1:48 
3.7 

7:58 
0.0 

14:19 
3.4 

20:16 
0.2 

N 

Tu 

2 

0:30 
8.8 

6:40 
-0.1 

13:01 
3.5 

19:00 
0.1 

1 

S 

3 

1:15 
8.7 

7:25 
-0.1 

18:46 
8.6 

19:49 
0.0 

W 

3 

2:39 
3.6 

8:50 
0.1 

15:10 
3.3 

21:04 
0.3 

W 

3 

1.-21 
3.7 

7:32 
0.0 

13:51 
3.4 

19:47 
0.2 

M 

4 

2:10 
8.7 

8:20 
0.0 

14:42 
8.5 

20:41 
0.1 

Th 

4 

8:29 
3.6 

9:40 
0.2 

16:00 
8.1 

21:51 
0.6 

Th 

4 

2:10 
8.6 

8:20 
0.2 

14:40 
3.2 

20:33 
0.4 

|tu 

5 

3:02 
3.6 

9:15 
0.0 

15:36 
8.3 

21M 
0.2 

o 

f 

5 

4:17 
3.4 

10:80 
0.4 

16:48 
8.0 

22:40 
0.6 

f 

5 

3:00 
3.4 

9:10 
0.4 

16:28 
3.0 

21:20  1 
0.6 

N   W 

6 

8:53 
3.6 

10:08 
0.1 

16:29 
8.2 

22:22 
0.3 

s 

6 

6:06 
8.2 

U:18 
0.6 

17:35 
2.9 

23:25 
0.7 

s 

6 

3:48 
3.2 

9:57 
0.5 

16:17 
2.9 

22:08 
0.7 

C;Th 

7 

4:44 
3,5 

10:58 
0.2 

17:20 
3.1 

23:10 
0.4 

s 

7 

5:53 
3.1 

12:04 
0.6 

18:21 
2.8 

:  ;  : 

0 
A 

s 

7 

4:37 
3.0 

10:45 
0.7 

17:02 
2.8 

22:53 

0.8 

!       F 

8 

6:33 
3.4 

11:47 
0.3 

18:09 
3.0 

23:57 
0.5 

A 

M 

8 

0:10 
0.7 

6:40 
8.0 

12:49 
0.7 

J9:04 

•2.8 

IM 

8 

6:27 
2.9 

11:32 
0.8 

17:49 
2.7 

23:41 
0.8 

s 

9 

6:20 
3.3 

12:a4 
0.4 

18:55 
3.0 

Tu    9 

0:55 
0.7 

7:25 
8.0 

13:31 
0.7 

19:49 
2.8 

£ 

Tu 

9 

6:13 

2.8 

12:15 

0.8 

18:32 
2.7 

1     " 

10 

0:43 
0.6 

7:08 
8.3 

18:19 
0.4 

19:39 
2.9 

E 

W,10 

1 

1:42 
0.7 

8:10 
2.9 

14:14 
0.6 

20:30 
2.9 

W 

10 

0:27 
0.8 

7:00 

2.8 

13:00 
0.8 

19:15 
2.8 

i       M 

11 

1:28 
0.6 

7:51 
8.2 

14:01 
0.5 

20:20 
2.9 

Th  11 

1 

2:28 
0.6 

8:54 
3.0 

14:56 
0.6 

21:13 
3.0 

Thll 

1:15 
0.7 

7:43 

2.9 

13:42 
0.7 

19:58 
2.9 

A  Tu  12 

2:10 
0.6 

8:38 
3.1 

14:45 
0.5 

21:03 
2.9 

F   12 

8:14 
0.6 

9:39 
3.0 

15:89 
0.5 

21:58 
3.1 

F    12 

2:00 
0.6 

8:27 
8.0 

14:26 
0.6 

20:42 
3.0 

W 

13 

2:56 
0.6 

9:21 
3.1 

15:28 
0.5 

21:46 
3.0 

8  1 13 

4:00 
0.4 

10:22 
3.1 

16:22 
0.4 

22:41 
3.2 

S  jl3 

2:48 
0.4 

9:10 
3.1 

15:08 
0.4 

21:27 
3.2 

E  Th 

1 

14 

3:43 
0.5 

10:05 
3.1 

16:10 
0.5 

22:29 
3.1 

a 

S    14 

.    4:49 
0.2 

11:09 
3.2 

17:06 
0.3 

23:29 
3.4 

S    14 

3:86 
0.2 

9:55 
3.2 

15:52 
0.3 

22:14 
3.4 

C     V    15 

4:29 
0.4 

10:51 
3.1 

16:54 
0.4 

23:12 
3.1 

M '  15 

1 

5:36 
0.1 

11:64 
3.3 

17:51 
0.2 

c 

Mi  15 

4:22 
0.1 

10:38 
3.3 

16:37 
0.2 

23:00 
3.5: 

S    16 

6:17 
0.4 

11:39 
3.1 

17:39 
0.4 

23:59 
3.2 

Tu  16 

0:16 
3.5 

6:25 
0.0 

12:40 
3.3 

18:40 
0.1 

s 

Tu  16 

6:10 
0.0 

11:24 
3.4 

17:23 
0.1 

23:48  1 
3.6 

S|17 

6:06 
0.3 

12:26 
3.1 

18:22 
0.4 

s 

W   17 

1:06 
3.6 

7:15 
0.0 

13:30 
3.4 

19:29 
0.1 

W '  17 

5:58 
-0.1 

12:12 
3.4 

18:12 
0.0 

M  1  IS 

0:47 
3.3 

6:56 
0.2 

13:13 
3.2 

19:10 
0.3 

Th  18 

1:56 
3.7 

8:06 
-0.1 

14:20 
3.4 

20:20 
0.1 

Th  18 

0:38 
3.7 

0:48 
-0.1 

13:02 
3.5 

19:02 
0.0 

Tn  19 

1:36 
3,4 

7:46 
0.1 

14:01 
3.2 

19:59 
0.3 

f'i9 

2:50 
3.7 

9:00 
-^).l 

15:13 
3.4 

21:14 
0.1 

F    19 

1:29 
3.7 

7:40 
—0.1 

18:53 
3.5 

19:55 
0.0 

W   20 

1 

2:2fi 
3.5 

8:36 
0.1 

14:51 
3.2 

20:50 
0.2 

• 

S    20 

3:43 
•3.7 

9:55 
—0.1 

16:09 
3.4 

22:11 
0.0 

S  '20 

2:24 
3.7 

8:33 
-0.1 

14:48 
3.6 

20:51 
0.0 

s  Th 

21 

3:19 
3.6 

9:30 
0.0 

15:44 
3.3 

21:41 
0.2 

p 

S    21 

4:40 
3.7 

10:51 
-0.1 

17:05 
3.4 

23:09 
0.0 

p 

S    21 

3:20 
3.7 

9:30 
0.0 

15:45 
3.5 

21:50 
0.0 

22 

4:11 
3.6 

10:24 
0.0 

16:37 
3.3 

22:36 
0.1 

M   22 

5:38 
3.7 

11:50 
-0.1 

18:05 
3.5 

•  M   22 

4:18 
3.6 

10:28 
0.0 

16:44 
3.5 

22:51  1 
0.0  1 

'  8 

23 

5:0?) 
3.7 

11:18 
—0.1 

17:31 
3.4 

23:31 
0.1 

K 

Tu  23 

0:10 
0.0 

6-.87 
3.7 

12:49 
-0.1 

19:04 
3.6 

Tu  23 

5:20 
3.6 

11:28 
0.0 

17:44 
3.5 

23:52 
-0.1 

'p'  S 

24 

6:00 
3.7 

12:13 
-0.1 

18:29 
3.6 

W  24 

1:10 
—0.1 

7:36 
8.7 

13:46 
—0.2 

20:02 
3.7 

W   24 

6:19 
3.6 

12:27 
—0.1 

18:43 
3.6 

.     !  M  !  25 

0:30 
0.0 

6:56 
3.7 

13:10 
-0.1 

19:26 
3.5 

Th  25 

1 

2:10 
—0.2 

8:34 
3.8 

14:42 
—0.2 

21:00 
3.8 

Th  25 

0:54 
-0.1 

7:19 
3.7 

13r27 
—0.1 

19:42 
3.7  ' 

,Tu|26 

1     1      > 

1:29 
0.0 

7:55 
3.8 

14:W) 
—0.2 

20:22 
3.6 

f!26 

3:08 
-0.3 

9:30 

3.8 

15:37 
-0.2 

21:51 
3.8 

F   26 

1:53 
-0.2 

8:16 
.   3.8 

14:22 
-0.2 

20:37 
3.8 

1  E  1  W 

27 

2:26 
-0.1 

8:50 
3.8 

15:01 
—0.2 

21:19 
3.7 

D 

Sj27 

4:03 
—0.3 

10:25 
8.8 

16:30 
-0.2 

22:48 
3.9 

S    27 

2:47 
—0.3 

9:10 
3.8 

15:14 
—0.2 

21:30 
3.9 

1      Th!28 
1 

3Ai 
—0.2 

9:48 
3.8 

1.5:66 
-0.2 

22:15 
3.8 

S!28 

4:58 
—0.3 

11:19 
3.8 

17:21 
—0.2 

28:40 
3.9 

S    28 

3:42 
—0.3 

10:02 
•3.8 

16:06 
-0.2 

22:22 
3.9 

3),  f|29 

4:21 
-0.2 

10:44 
8.8 

16:50 
-0.2 

23:10 
3.8 

1 

I 

M   29 

4:33 
—0.3 

10:54 
3.7 

16:65 
-0.2 

23:12  i 
3.9 

!       S    30 

6:16 
—0.2 

11:39 
3.7 

17:44 
—0.2 

Tu30 

1 

5:23 
-0.2 

11:42 
3.6 

17:42 
0.0 

'  ^ 

|31 

0:02 
3.8 

6:11 ' 
—0.2 

12:83 
3.7 

18:36 
—0.1 

W  31 

0:02 
3.8 

6:12      12:30      18:29 
-0. 1         3. 4         0. 1 

[)nd  line  of  each  day: 
tenths,  are  reckoned 

lis  region,  and  which 
on  the  chart,  unless 

are  in  the  forenoon 
ince,15:47is3:47p.m» 
aorth  or  south  of  the 

a 

fr 

18 

a 

(« 
ec 

Th 
com 
om» 
1.8  f 
rain 

Th 
.m. 

)uat( 

etid 
I>ari8 
lean 
eett 
as(- 
le  til 
l.all 
ne\^ 
>r;  A 

leg  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximately 
►elow  mean  sea  level.    To  find  tne  depth  of 
. )  sign  is  before  the  height,  in  w^hich  case  si 
ne  used  is  New  Zeland  Standard,  172°  SO' 
greater  are  in  the  afternoon  (p.  m.),  and  whc 
r  moon;  5,  lat  quar.;  Q,  full  moon;   (^,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heigh te  c 
ther  it  is  high  or  low  water.    The  heignts,  ii 
the  datum  of  soundings  on  the  Admiralty  C 
water,  add  the  tabular  height  to  the  soundi 
ibtract  it. 

E.;  0»»  is  midnight,  12«»  is  noon:  all  hours  le 
m  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator:  N,  S,  moon 

n  the  sec 
1  feet  and 
lartsfortl 
ngs  given 

ss  than  12 
;  forinst£ 
farthest  i 
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APRIL. 

MAY. 

JUNE. 

S 

Dayof- 

Time  and  Heigl 
LowW 

It  of  High  and 
ater. 

13:18      19:16 
3.3         0.3 

! 

Day of— 

Time  and  Height  of  High  and 
U)W  Water. 

1 

Day  of— 

Time  and  Heisht  of  High  *Ld 
Low  Water. 

W.  Mo. 

W.  Mo. 

W.  Mo. 

Th'     1 

0:50 
3.6 

7:00 
0.1 

A      S       1 

1 

1.-07 
3.3 

7:12 
0.4 

18:32 
3.1 

19:30 
0.5 

Tu 

1 

2:10 
3.0 

8:08 
0.6 

14:28 
3.0 

30:33 

F 

2 

1:88 
3.4 

7:48 
0.3 

14:07 
3.1 

20:02 
0.6 

S<    2 

1 

1:55 
3.1 

7:58 
0.5 

14:20 
2.9 

20:15 
0.6 

W 

2 

2:58 
2.9 

8:58 
0.6 

15:17 
3.0 

0^ 

A 

S 

3 

2:28 
3.2 

8:34 
0.5 

14:64 
2.9 

20:4« 
0.6 

E    Ml    3 

2:46 
3.0 

8:45 
0.6 

15:06 
2.9 

21:05 
0.7 

Th 

3 

3:47 
2.9 

9:40 
0.6 

16:08 
3.1 

22:1.: 
0  1 

1»       4 

j        1 

8:17 

3.0 

9:22 
0.6 

15:42 
2.8 

21:35 
0.7 

'tuI    4 

3:86 
2.9 

9:83 
0.7 

15:52 

2.8 

21:55 
0.7 

o 

F     4 

4:35 
2.9 

10:26 
0.6 

16:52 
3.2 

231L' 
Do 

k|m,    5 

4:07 
2.9 

10:10 
0,7 

16:30 
2.7 

22:24 
0.8 

O   \V     5 

4:25 
2.8 

10:20 
0.8 

16:38 
2.9 

22:43 
0.6 

S      5 

6:22 
3.0 

11:13 
0.6 

17:3H 
3.3 

0.2 

O  Tu    6 

1 

4:58 
2.8 

10:56 
0.8 

17:13 
2.7 

23:12 
0.8 

.    Th     6 

6:12 

2.8 

11:05 
0.7 

17:26 
2.9 

'28:32 
0.6 

8 

S  '    6 

6:09 
3.1 

12:01 
0.4 

1857 
3.4 

'w     7 

1            1 

5:46 
2.8 

11:42 
0.8 

17:58 
2.8 

F     7 

6:69 
2.9 

11:62 
0.7 

18:12 
3.1 

mI    7 

0:40 
0.1 

6:57 
3.2 

12:50 
0.3 

lyi: 

s.'-' 

|Th 

8 

0:02 
0.7 

6:32 
2.9 

12:27 
0,8 

18:44 
2.9 

3     8 

0:22 
0.4 

6:45 
3.0 

12:37 
0.6 

18:57 
3.2 

Tu     8 

1:30 
0.0 

7:46 
3.3 

13:42 
0.2 

2r«:«:': 

3. 0 

F 

9 

0:48 
0.6 

7:17 
2.9 

13:10 
0.7 

19:28 
3.0 

S     9 

1:08 
0.3 

7:28 
3.1 

13:22 
0.4 

19:43 
3.4 

W     9 

1 

2:20 
—0.1 

8:35 
8.4 

14:33 
0.1 

3  7 

IS 

j 

10 

1:36 
0.4 

8:00 
3.0 

13:5.5 
0.5 

20:12 
3.2 

S    M   10 

1:65 
0.1 

8:13 
3.2 

14:08 
0.3 

20:30 
8.5 

Th  10 

3:12 
-0.1 

9:26 
3.5 

1.5:27 
0.0 

21:.t0 

1  7 

S    11 

2:22 
0.3 

8:43 
3.1 

14:38 
0.4 

20:58 
3.4 

Tu  j  11 

2:43 
0.0 

9:00 
3.3 

14:57 
0.2 

21:22 
3.6 

d 

F    11 

4:02 
—0.2 

10:19 
3.6 

16-21 
O.U 

•^4h 

M  :  12 

3:10 
0.1 

9:27 
8.3 

15:23 
0.3 

21:47 
3.5 

W  :  12 

1 

3:32 
0.1 

9:4H 
3.4 

15:47 
0.1 

22:10 
3.7 

S    12 

4:56 
-0.3 

11:12 
3.6 

17:17 
-0.1 

2l<  5^ 

s  Tu;13 

3:56 
0.0 

10:12 
8.4 

16:10 
0.1 

22:33 
3.6 

CTh  13 

4:21 
-0.1 

10:37 
3.5 

16:37 
0.0 

*  23.00 
3.7 

E 
P 

S    13 

5:48 
—0.1 

12:07 
3.6 

18:12 
-0.1 

C  W   14 

4:43 
—0.1 

10:58 
3.5 

16:57 
0.0 

23:22 
3.7 

1  F    14 

5:12 
—0.2 

11:28 
3.6 

17:29 
0.0 

23:.'>4 
3.7 

M    14 

0:85 
3.6 

6:42 
-0.1 

13:0-J 
3.6 

.-11  1 

Th  15 

^      1 

5:33 
-0.2 

11:47 
3.5 

17:47 
0.0 

S    15 

6:03 
—0.1 

12:21 
3.6 

18:2.5 
0.0 

Tu  15 

1:34 
3.6 

7:38 
0.0 

18..57 
3.6 

-ai 

F    16 

1 

0:13 
3.7 

6:23 
-0.2 

12:38 
3.5 

18:40 
0.0 

E 

S    16 

1 

0:50 
3.6 

6:57 
—0.1 

13:16 
3.6 

19:22 
0.0 

\V  '  16 

1 

2:30 
3.5 

8:32 
0.0 

14.53 
3.7 

21*5 

-43.1 

S    17 

1:07 
3.7 

7:16 
—0.1 

13:32 
3.5 

19:35 
0.0 

P 

m'i7 

1 

1:47 
3.6 

7:53 
0.0 

14:12 
3.6 

20:20 
—0.1 

Th  17 

3:28 
3.5 

9:27 
0.1 

15:50 
3.7 

22  Cr2 

i  S    18 

1 

2:03 
3.6 

8:12 
-0.1 

14:27 
8.5 

20:32 
0.0 

Tu  18 

2:45 
3.6 

8:60 
0.0 

15:10 
3.6 

21:20 
—0.1 

• 

F    18 

4:24 
3.4 

10:22 
0.2 

16:42 
3.7 

'J2:-^»'t 
11-  (.' 

P 
E 

M 

19 

3:00 
3.6 

9:08 
0.0 

15:27 
3.5 

21:83 
0.0 

W    19 

3:45 
3.5 

9:48 
0.0 

16:07 
3.6 

22:20 
—0.1 

N 

8    19 

5:17 
3.4 

11:13 
0.2 

17:3-> 
3.7 

2:<:I9 
u.  y 

•  !Tu!20 

4:00 
3.6 

10:08 
0.0 

16:-25 
3.5 

22:35 
—0.1 

•  iTh  20 

4:43 
3.5 

10:45 
0.1 

17:05 
3.7 

23:17 
-0.1 

S    20 

i 

6:09 
3.3 

12:05 
0.2 

18:25 
3.»> 

w;2i 

5:02 
3.6 

11:08 
0.0 

17:24 
3.6 

23:36 
-0.1 

I  F    21 

6:40 
3.5 

11:40 
0.1 

17:.59 
3.7 

M  .  21 

0:40 
0.1 

7K)0 
3.8 

12:.V» 
0.3 

1^15 

Th  22 

6:02 
8.6 

12:05 
0.0 

18:22 
3.7 

.S    22 

0:03 
—0.1 

6:35 
3.5 

12:a5 
0.1 

18:52 
3.7 

Tu  22 

1 

1:28 
0.1 

7:47 
3.2 

13:43 
0.3 

3.'- 

F 

23 

0:36 
—0.2 

6:59 
8.6 

18:02 
0.0 

19:18 
3.8 

N 

1»    23 

1:07 
-0.1 

7:27 
3.5 

13:26 
0.1 

19:43 
3.8 

W  23 

2:16 
0.2 

8:85 
3.2 

1450 
0.4 

20:^' 
3.4 

S 

24 

1:32 
—0.2 

7:53 
3.7 

13:56 
-0.1 

20:11 
3.8 

mI24 

1:57 
—0.1 

8:17 
3.5 

14:15 
0.1 

20:3.5 
3.7 

Th'  24 

3Ktt 
0.2 

9.-20 
8.2 

15:17 
0.4 

21:39 

N 

S'25 

2:24 
-0.3 

8:46 
3.7 

14:46 
—0.1 

21:03 
3.9 

Tu  25 

2:46 
-0.1 

9:a5 
3.4 

15:03 
0.2 

21:22 
3.7 

A 

F    2.5 

1 

8:48 
0.3 

10K)7 
8.1 

16KM 
0.4 

22  JT 

'T2 

M    26 

3:15 
-0.2 

9:35 
3.6 

15:86 
0.0 

21:52 
3.8 

W    26 

1 

3:35 
0.0 

9:52 
3.4 

16:50 
0.2 

22:10 
3.6 

$ 

S    26 

4:33 
0.3 

10:52 
3.1 

16:50 
0.4 

23:12 
3-2 

D  Tu  27 

-0.2 

10:25 
3.6 

16:24 
0.0 

22:42 
3.8 

D 

Th  27 

4:20 
0.1 

10:40 
3.3 

16:87 
0.3 

22:58 
8.5 

S'27 

1 

6:17 
0.4 

11:87 
3.1 

17:37 
0.4 

W  28 

4:52 
—0.2 

11:12 
3.5 

17:10 
0.1 

23:30 
3.6 

F   28 

5:05 
0.2 

11:26 
3.2 

17:28 
0.8 

23:45 
3.3 

MI28 

t 

OKK) 
3.1 

6H)0 
0.4 

12:22 
3.1 

1S:24 
0-4 

;Th   29 

5:39 
0.0 

11:69 
8.3 

17:57 
0.2 

A 

S    29 

5:50 
0.3 

12:11 
3.1 

18:10 
0.4 

.     .     . 

Tu  29 

0:45 
3.1 

6:45 
0.5 

13:07 
3.1 

19:12 
0.4 

!  F    30 

; 

0:18 
3.5 

6:26 
0.2 

12:46 
3.2 

18:43 
0.4 

H   30 

M    31 

1 

0:33 
3.2 

1:22 
3.1 

6:37 
0.4 

7:22 
0.5 

12:57 
8.1 

13:44 
3.0 

18:57 
0.5 

19:46 
0.5 

W   30 

! 

i 

1:32 
3.0 

7:28 
0.5 

13..'S3 
8.2 

•20xiO 

The  tif 
a  com  pari  s 
from  >Iear 
which  is  1 
unless  a  m 

The  til 
(a.m.), all 

#,  nev 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heijrhts  will  indicate  whe 

I^w  Water  Springs,  which  is  approximat 
8  feet  helow  mean  sea  level.    To  find  the  d< 
inus  ( - )  sign  is  before  the  height,  in  whic 
nc  used  is  New  Zealand  Standard,  17-2*'  30' 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
r  moon;  Jt,  1st  quar.;  Q,  full  moon;  ([,  3d 

,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  height*  on  the  second  line  of  each  day: 
ther  it  is  high  or  low  water.    The  heights,  in  feet  and  tenth.s.  are  reckoneJ 
ely  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  an^l 
?pth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
h  case  subtract  it. 

E.;  0»»  is  midnight,  12«»  is  noon:  all  hours  leas  than  12  are  in  the  forenfu-n 
n  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 
[juar.;  E,  moon  on  the  equator;  N.  S.  moon  farthest  north  or  south  of  the 
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JULY. 

ALiarsT, 

H^KITEMBKH. 

1 

Day  of- 

Time  an 

2:20 
3.0 

d  Height  of  High  and 
Low  Water. 

:^ 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

8 

Dayof- 

Time  and  Heightof  High  and 
Low  Water 

W.  Mo. 

W. 

Mo. 

W.JMo. 

Th'    1 

8:13 
0.5 

14:40 
3.2 

20:50 
0.3 

S 

1 

8:17       9:15 
3.2        0^2 

15:47 
8.5 

21:57 
0.1 

p 

W 

1 

4:36 
3.4 

10:40 
0.1 

17:10 
3.6 

28:22  1 
0.0  1 

'  F     2 

3:07 
3.0 

9:00 
0.5 

15:28 
3.8 

21:38 
0.3 

o 

M 

2 

4:10      10:08 
8.2         0.2 

16:88 
3.6 

22:52 
0.0 

E   Th 

2 

5:36 
8.4 

11:40 
0.0 

18:10 
8.6 

Q  ,  2S  ,    3 

8:55 
3.0 

9:47 
0.4 

16:17 
3.4 

22:29 
0.2 

Tu 

3 

5:08      11:02 
3.8         0.2 

17:33 
3.6 

23:45 
0.0 

F     3 

1 

0:20 
0.0 

6:85 
3.5 

12:42 
0.0 

19:08 
8.6 

S      4 

4:43 
3.1 

10:89. 
0.4 

17:08 
3.5 

23:20 
0.1 

P   w 

4 

6:00      12:00 
3. 3         0. 1 

18:30 
3.6 

S  !    4 

1:20 
—0.1 

7:33 
3.6 

13:42 
-0.1 

20:08  I 
8.7 

M     5 

5:34 
3.2 

11:30 
0.3 

17:58 
3.5 

Th 

5 

0:42       6:57 
0.0         3.4 

12:59 
0.0 

19:27 
3.7 

S  1   5 

2:15 
—0.2 

8:30 
3.7 

14:40 
-0.2 

21:05 
8.8 

"Tu    6 

0:12 
0.1 

6:26 
3.3 

12:23 
0.2 

18:52 
3.6 

E    F 

6 

1:38        7:54 
-0.1         3.5 

18:58 
0.0 

20:28 
8.7 

M,    6 

8:10 
-0.2 

9:28 
3.9 

15:38 
-0.3 

22K)0 
3.8 

W     7 

1:04 
0.0 

7:18 
3.4 

18:20 
0.1 

19:45 
3.7 

S      7 

2:34       8:50 
—0.1         3.6 

14:56 
—0.1 

21.20 
3.7 

€Tu    7 

4:05 
-0.2 

10:22 
3.9 

16:30 
—0.4 

22:52 

3.8 

P  Th    8 

1:58 
—0.1 

8:13 
3.5 

14:13 
0.1 

20:40 
3.7 

Cj  S      8 

3:30        9:47 
—0. 2         3. 7 

15:54 
-0.2 

22:18 
3.8 

AV|    8 

4:55 
-0.2 

11:14 
4.0 

17:23 
-^).3 

23:44 
3.7 

1  F 

9 

2:52 
.  -0.1 

9:08 
8.6 

15:10 
0.0 

21:35 
3.7 

Ml    9 

4:30      10:41 
-0. 2         3. 7 

16:50 
-0.3 

23:12 
3.8 

NiTh    9 

5:46 
-0.1 

12:05 
3,9 

18:15 
-0.2 

E 

S 

10 

3:47 
—0.2 

10:04 
3.6 

16:07 
-0.1 

22:30 
8.7 

'  Tu  10 

1       1 

5:16      11:85 
-0.2         3.8 

17:48 
-0.8 

F    10 

1 

0:85 
3.6 

6:^ 
0.0 

12:55 
3.8 

19:06 
—0.1 

S^ 

11 

4:40 
—0.2 

10:56 
3.7 

17:04 
—0.2 

28:27 
3.7 

AV  11 

0:07        6:08 
3. 7     -0. 2 

12:28 
3.8 

18:88 
—0.2 

S  ,11 

1:26 
3.5 

7:24 
0.1 

13:46 
3.7 

19:57 
0.1 

M    12 

5:83 
-0.2 

11:52 
3.7 

18:00 
-0.2 

Th  12 

0:58        7:00 
8. 6     —0. 1 

13:20 
3.8 

19:81 
-0.1 

H 

12 

2:15 
8.3 

8:11 
0.3 

14:88 
3.5 

20:48 
0.2  , 

Tu  13 

0:22 
3.7 

6:27 
-0.1 

12:47 
3.7 

18:56 
-0.2 

N 

F    13 

1:50       7:48 
3.5         0.0 

14:12 
3.7 

20:23 
0.0 

,  M  ;  13 

8:05 
3.1 

9:02 
0.4 

15:26 
8.3 

21:38 

0.4  1 

W   14 

1:18 
3.6 

7:20 
0.0 

13:41 
3.7 

19:52 
—0.1 

8    14 

2:42       8:38 
3.4         0.2 

15:02 
3.6 

21:15 
0.1 

Tu  14 

3:55 
8.0 

9:60 
0.6 

16:20 
3.1 

22:29  1 
0.6 

Th  15 

2:13 
3.5 

8:12 
0.0 

14:34 
3.7 

20:46 
—0.1 

,  S  '  15 

8:34       9:27 
8.2         0.8 

15:53 
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22:07 
0.3 

•   W  15 

4:46 
2.9 

10:40 
0.7 

17:10 
3.0 

23:20 
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N  1  F    16 

3:07 
3.4 

9:01 
0.1 

15:27 
3.7 

21:40 
0.0 

•  M    16 

1 

4:25      10:17 
3. 1         0. 5 

16:43 
3.3 

22:57 
0.4 

E  Th  16 

A 

5:35 
2.8 

11:28 
0.8 

18:00 
2.9 

•  . 

•    S    17 

4:00 
3.3 

9:55 
0.2 

16:18 
3.6 

22:32 
0.1 

Tu  17 

i 

5:14      11:06 
8.0         0.6 

17:35 
3.2 

23:46 
0.5 

F   17 

0:04 
0.8 

6:20 
2.8 

12:20 
0.8 

18:49 

2.8 

S    18 

4:52 
3.2 

10:4,^ 
Q.3 

17:09 
8.5 

23:22 
0.2 

W  18 

6:03      11:54 
2. 9         0. 7 

18:28 
3.1 

S  '  18 

0:48 
0.8 

7:02 

2.8 

13:05 
0.7 

19:84 
2.9 

M    19 

5:42 
3.1 

11:35 
0.4 

18:00 
3.4 

Th  19 

i 

0:33        6:50 
0. 6         2. 8 

12:42 
0.7 

19:12 
8.0 

S    19 

1:30 
0.7 

7:46 
2.9 

13:50 
0.6 

20:16 
2.9  ' 

Tu  20 

0:12 
0.3 

6:32 
3.1 

12:23 
0.5 

18:48 
3.8 
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13:30 
0.7 

19:58 
3.0 

M   20 

1 
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0.6 
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3.0 

14:34 
0.4 

20:58 
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W  21 
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0.5 

9:10 
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0.3 

21:38 
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13:58 
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0.6         3.0 

15:02 
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OCfOBEE. 

NOVEMBER.                          , 

DECEMBER. 

1 

Day  of— 

Tlmeati 

5:16 
3.5 

dH^^iphtnf  High  and 
Low  Water. 
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D»jcrf- 

Timpan 
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-0.2 
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8 
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0.3 
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0.3 
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0.4 
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|s'    9 

0:08 
3.6 

6:06 
0.0 

12:29 
3.7 

18:36 
0.0 

Tu 

9 

1:16 
3.2 

7:16 
0.4 

13:40 
3.2 

19:45 
0.4 

Th     9 

1:81 
3.1 

7:34 
0.6 

14.-00     19> 
3.0       0- 

S    10 

0:57 
3.4 

6:55 
0.2 

13:20 
8.5 

19:28 
0.2 

A 

E 

W 

10 

2:06 
3.1 

8:06 
0.5 

14.84 
3.1 

20:34 
0.6 
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2:20 

3.0 

8:22 
0.6 
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2.y      o*. 

M   11 

1:46 
3.2 

7:44 
0.3 

14:10 
3.3 

20:18 
0.4 

Th 

11 

2:64 
2.9 

8:.55 
0.6 

15:25 
2.9 

21:'20 
0.7 
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8:04 
8.0 

9:10 
0.5 
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2.9     o: 

Tu  12 

2:38 
3.1 

8:35 
0.5 

15:02 
3.1 

21:08 
0.5 

F  '  12 

8:40 
2.9 

9:44 
0.6 

16:12 
2.9 

22:07 
0.8 
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3.1 

9:58 
0.5 
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2.9     '.•: 
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3:2.5 
2.9 

9:24 
0.6 
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3.0 
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0.7 

• 

S  'l3 

4:28 
2.9 

10:34 
0.6 
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0.8 
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4:84 
3.1 

10:44 
0.5 

17M      22:V: 
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•  Th  14 

4:16 

2.8 

10:15 
0.7 

16:45 
2.9 

22:44 
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2.9 

11:20 
0.6 

17:45 

2.8 

23:35 
0.7 

s  Tu  14 

5:20 
3.2 

11:30 
0.4 
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5:03 

2.15 

11:05 
0.7 
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2.8 
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0.8 
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3.0 

12:a-> 
0.5 

18:28 
2.9 
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18:35   .   . 
3.0   .   . 
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0.4 
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S     19 

2:58 
0.1 

9:25 
3.6 

15:35     21;o'i 
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>n  the  second  line  of  each  d&r 
n  feet  and  tenths,  are  reckoDW 
ty  Charts  for  this  regiou,  ftiid 
soundings  given  on  the  cban 

»8  than  12  are  in  the  foren(X>n 

i;  for  instance,  16:47  Is 8:47  pi^ 

farthest  north  or  south  of  ib^' 
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JANUABY. 

P. 

FEBRUAKY. 

MABGU. 

Da:ro!— 

Tims  and  Height  of  BL^h  and 
Low  Watfir. 

Darof- 

Time  an 

il  Height  (tf  High  and 
Low  Water, 

9:25      1&:47      21:64 
L7         7.9         l.*J 

^ 

Day of— 

Time  aS]d  Hetgb 

l:ft2        7:flO 
%.2         L5 

t  of  High  and 
alar. 

w. 

Ma. 

W. 

Mo. 

W. 

Mo. 
1 

F 

1 

1:4« 
».2 

7:»S 

14:10      30:17 
a,  4         D.8 

M 



1 

3:24 

8.1 

H 

14:18 
7.8 

20:22 
L3 

8 

2 

8,2 

8:44 

1,3 

15:10      21:20 
B.3         Q.« 

N,Tii 

2 

1:21 
8.1 

loss 

L7 

ie:47 
7.8 

22:66 
1.2 

N 

Tu 

2 

2:67 
7.9 

9:02 
L9 

16:24 
7.5 

21:28 

La 

m 

3 

9:fi0 

t):50 
h4 

lfi:lO      22:18 

\y    3 

11:40 

i.a 

17:45 

7.« 

1.1 

W 

3 

4r00 
7,8 

2.0 

16^ 
7.5 

22:  M 
L6 

M 

4 

4:48 

10:52 

I7xm      "23a3 
S.3         0.7 

Tlv   4 

1 

€■16 
8.4 

12:33 
L"i 

18:38 
8.0 

Th 

4 

5:00 
7,9 

1l::ia 
L8 

17:28 
7.6 

23  J6 
1.6 

Tu 

5 

fi:40 

as 

n:W 
1.3 

1«:00    .    .    . 
8.3    .    .    . 

O 

f'  h 

0:40 
LO 

7:02 

13:18 

L4 

19:23 
8.0 

F 

5 

ao 

12:17 
L6 

18;20 
7.7 

N    W 

1 

6 

12:40      IBM 
lA         B.3 

s;  6 

1:22 
0.9 

7:46 

L3 

20;0fi 
H.1 

8 

6 

0:27 
L8 

6:40 
8.2 

12:68 
L6 

19«4 
7.« 

|G  Th 

7 

0^ 

7;20 

1337      19:38 
LI         8.3 

H 

7 

2^ 
0.9 

S:24 
S.7 

14:28 
1.2 

20:45 

8.1 

X' 

n 

7 

1:05 
L2 

7:22 

H.3 

13:30 
L3 

19:44 

8.0  1 

1       F 

8 

1^ 

0.5 

ft,0 

UM      20^3 
LI         B.2 

A 

51 

8 

2:3a 
0,)» 

9:00 

16K)0 
LI 

21:20 
8.0 

M 

8 

1:38 
LI 

7:68 
8.4 

11:00 
1.2 

20;n 
8,1 

'         R 

9 

2:16 
0.6 

8.9 

14:50      21:06 
1. 1          8. 1 

Tn 

9 

3:07 
0.9 

9:37 
8.5 

lf>:30 
.0 

21:57 

».o 

K 

Tu 

9 

2:10 
LO 

?i:33 
8.4 

14:28 
I.O 

20^ 
8.2 

!  * 

10 

2:45 
0.7 

9:25 

8.8 

15:22      21:45 
1.1         7.9 

£ 

W 

10 

3:40 
0.9 

10:18 
8.4 

16:02 
0.9 

22:88 
7.9 

W 

10 

2:88 
0.9 

9:07 
8.4 

14:57 
0.7 

21:26 
8.3 

M 

1 

11 

8:80 
0.9 

10:05 

8.5 

15:55      22:27 
1.1         7.8 

Th 

11 

4:13 
1.0 

10:50 

8.2 

16:38 
0.8 

23:10 
7.9 

Th 

11 

8:12 
0.8 

9:40 
8.4 

16:30 
0.6 

22K)0 
8.3 

|.Tu 

12 

4:05 
1.1 

10:45 
8.8 

16:35      23:07 
1.2         7.6 

F 

12 

4:50 
LI 

11:27 
8.0 

17:17 
0.8 

23:52 

7,8 

F 

12 

3:46 
0.8 

10:15 
8.2 

16K)6 
0.5 

22:88 
8.2 

w 

13 

4:45 

1.2 

11:25 
8.0 

17:13      28:48 
L2         7.5 

S 

13 

5:81 
1.2 

12H)7 
J.  8 

18:00 
0.9 

8 

13 

4:22 
0.8 

10:52 
8.1 

16:45 
0.6 

28:20 
8.2 

E   Th 

14 

5:25 
1.4 

12:05 
7.8 

17:55    .    .     . 
1.2    ..    . 

C 

S 

14 

0:38 
7.7 

6:17 
1.3 

12:56 
7.6 

18:50 
LO 

s 

14 

6:03 
0.9 

11:84 
7.9 

17:28 
0.7 

.     .    . 

Cl  F  j  15 

0:82 
7.4 

6K)7 
1.6 

12:60      18:40 
7.6         1.3 

M 

15 

1:30 
7.6 

7:08 
1.4 

13:47 
7.4 

19:45 
1.1 

a 

M 

15 

0:06 
8.0 

6:60 
LO 

12:22 
7.9 

18:17 
0.8 

S  |l6 

1:22  • 
7.3 

6:55 
1.7 

18:86      19:80 
7.4         L3 

Tu 

16 

2:28 
7.6 

8:07 
1.5 

14:48 
7,4 

20:48 
LI 

8 

Tu 

16 

l.-OO 
7.9 

6:42 
L2' 

18:18 
7.4 

19:12 
LO 

si  17 

2:12 
7.4 

7:47 
1.8 

14:80      20:25 
7.4         1.2 

a 

W 

17 

3:80 
7.8 

9:18 
L6 

15:53 
7.5 

21:47 
0.9 

W 

17 

1:57 
7.8 

7:42 
L4 

14:22 
7.4 

20:16 
LI 

1  M !  18 

8:10 
7.5 

8:45 
1.7 

15:25      21:20 
7.4         1.1 

Th 

18 

4:82 
8.1 

10:22 
1.3 

16:57 
7.9 

22:52 
0.7 

Th 

18 

8:02 
7.8 

8:50 
L4 

15:30 
7.6 

21:20 
LI 

Tu 

19 

4:05 

7.8 

9:48 
1.6 

16:23      22:20 
7.6         0.8 

F 

19 

6:82 
8.6 

11:27 
0.9 

17:66 
8.3 

28:53 
0.3 

F 

19 

4:06 

8.1 

10:00 
L2 

16:37 
7.9 

22:80 
0.8 

W 

20 

8.2 

10:50 
1.3 

17:20      23:17 
7.9         0.5 

• 

S 

20 

6:27 
9.1 

12:27 
0.4 

18:62 
8.8 

.    .     . 

S 

20 

6:09 
8.6 

11K)7 
0.8 

17:88 
8.4 

28*34 
0.4 

s  Th 

21 

6:56 

8.7 

11:48 
0.9 

18:17    .    .    . 
8.3    ..    . 

P 

s 

21 

0:60 
-0.1 

7:20 
9.6 

13:22 
0.0 

19:44 
9.2 

F 

S 

21 

6Ky5 
9.0 

V2:ffJ 
0.8 

18:82 
9.0 

•    •    • 

•    F 

22 

0:13 
0.2 

6:50 
9.1 

12:46      19:10 
0.5  '      8.7 

M 

22 

1:43 
-0.4 

8:10 
9.9 

14:13 
-0.4 

20:85 
9.6 

• 
E 

M 

22 

0:80 
0.0 

7:00 
9.5 

13:00 
-0.2 

19:26 
9.6 

i       ^ 

23 

1K)6 
-^).2 

7:40 
9.5 

18:38      20:02 
0.2         9.0 

E 

Tu 

23 

2:33 
—0.6 

9.-00 
10,0 

16:02 
-0.6 

21:24 
9.7 

Tu 

23 

1:28 
-0.4 

7:49 
9.9 

18:60 
H)-6 

20:16 
9.& 

.p   S 

24 

1:68 
-0.4 

8:80 
9.8 

14:30      20:52 
—0.1         9.2 

W 

24 

3:22 
-0.6 

9:48 
10.0 

15:50 
—0.6 

22:15 
9.7 

W 

24 

2:12 
-0.6 

8:88 
10.0 

14:88 
-0.8 

21  .-02 
10.0 

M 

25 

2:48 
-0.5 

9:20 
9.9 

15:21      21:44 
-0.3         9.3 

Th 

25 

4:10 
-0.4 

10:38 
9.8 

16:88 
-0.4 

23K)5 
9.4 

Th 

25 

8K)1 
-0.6 

9:26 
10.0 

16:26 

-0.8 

21:50 
9.9 

Tu 

26 

3:38 
—0.4 

10:10 
9.8 

16:10      22:36 
-0.3         9.2 

F 

26 

5:00 
-0.1 

11:28 
9.3 

17:28 
—0.1 

23:57 
9.1 

F 

26 

3:60 
-0.4 

10:13 
9.7 

16:11 
-0.6 

22:40 
9.6 

E  W 

27 

4:30 
—0.2 

11:00 
9.6 

17:00      23:28 
-0.2         9.0 

D 

s 

27 

6:52 
0.6 

12:22 
8.8 

18:20 
0.4 

S  (27 

4:37 
0.0 

11:02 
9.2 

17:00 
-0.1 

28:81 
9.2 

Th 

28 

5:20 
0.1 

11:52 
9.3 

17:54    .    .    . 
0.1    ..     . 

s 

28 

0:58 
8.6 

6:47 
1.0 

13:17 
8.2 

19:17 
0.9 

S    28 

5:80 
0.5 

11:55 
8.6 

17:52 
0.6 

.    .    . 

D    F 

29 

0:22 
8.8 

6:15 
0.6 

12:46      18:48 
8.8         0.4 

N 

M  29 

0:25 

8.7 

6:2a 
1.1 

12:52 
8.0 

18:47 
1.1 

8 

30 

1:20 
8.5 

7:18 
1.0 

13:44      19:46 
8.4         0.8 

Tu30 

1:24 
8.2 

7:25 
1.6 

13:53 
7.6 

19:60 
1.6 

S^ 

31 

2:20 
8.2 

8:16 
1.4 

14:44      20:50 
8.1         LO 

W  31 

2fl7 
7.8 

8:36 
2.0 

15:00 
7.3 

21:00 
L9 

Th 
a  com] 
from  J 
which 
unless 

Th 
in  the 
15:47  1. 

etid 
paria 
lean 
is  4. 
am 
etii 
fore 
J  3:47 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approximatt 
5  feet  below  mean  sea  level.     To  find  the  d< 
inus(  - )  sign  is  before  the  height,  in  whict 
ne  used  is  New  Zealand  Standard  for  the  r 
noon  (a.  m.),  all  greater  are  in  theaftemoo 

p.  m. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  i 
;ly  the  datum  of  soundings  on  the  Admira 
;pth  of  water,  add  the  tabular  height  to  the 
icas«  subtract  it. 

iieridian  182^  80'  E.;  0"  is  midnight,  12»>  is  n 
a  ( p.  m. )  and  when  diminished  by  12  give  the 

n  the  second  line  of  each  day; 
n  feet  and  ten  ths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

oon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

#.  new 
equator;  A 

l\ 

moon;  ] 
,  P,  moon 

),  Ist  quar.;  O.  'uH  moon;  ([,  8d  < 
in  apogee  or  perigee. 

luar.;  E,  i 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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APRIL. 


Day of— 


W.  Mo. 


Th 

1 

F 

2 

S 

3 

» 

4 

M 

5 

Tu 

« 

W 

7 

Th 

8 

F 

9 

S 

10 

s 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

S^ 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

s 

25 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

Time  and  Height  of  High  and 
Low  Water. 


3:30 

7.7 

4:30 
7.7 

5:25 

7.8 

0:00 
1.6 

0:40 
1.5 


1:40 

i.r 

2:10 
0.9 

2:48 
0.8 

3:18 
0.7 

3:58 
0.7 

4:40 
0.8 

5:30 
0.9 

0:85 
8.0 

1:35 
7.9 

2:38 
7.9 

3:43 

8.1 

4:43 
8.5 

5:40 
9.0 

0:10 
0.2 

1:00 
—0.2 

l:;y) 
-0.4 

2:38 
-0.4 

3:28 
-0.2 

4:15 
0.2 
5:05 
0.6 

0:00 

8.7 

0:55 

8.2 

1:55 

7.8 

2:55 
7.6 


9:50 
2.0 

10:55 
1.9 

11:47 
1.7 

6:12 
8.1 

6:50 
8.1 

7:30 

8.2 

8:00 
8.3 

8:37 

8.4 

9:10 
8.3 

9:45 

8.2 

10:25 
8.1 

11:10 
7.9 

12:00 
7.7 

6:23 
1.1 

7:'25 
1.3 

8:30 
1.3 

9:40 
1.1 

10:47 
0.7 

11:43 
0.2 

6:33 
9.4 

7:22 


9:00 
9.7 

9:47 
9.4 

10:37 
8.9 

11:30 
8.4 

6:00 
1.1 

7:00 
1.6 

8:03 
1.9 

9:12 
2.0 


16:06 
7.3 

17:05 
7.4 

17:55 
7.6 

12:25 
1.5 

12:57 
1.3 

13:30 
1.1 

13:56 
0.8 

14:26 
0.6 

16:00 
0.4 

15:37 
0.3 

16:19 
0.4 

17:02 
0.6 

17:50 
0.8 

13:00 
7.5 

14.-03 
7.4 

15:10 
7.6 

16:15 
8.0 

17:10 
8.6 

18:10 
9.1 

12:35 
—0.8 

13:25 
-0.6 

14:10 
— (».8 

15:00 
—0.7 

15:45 
—0.4 

16:35 
0.0 

17:25 
0.6 

12:26 
7.9 

13:28 
7.5 

14:30 
7.2 

15:35 
7.2 


22:10 
1.9 

23:10 
1.8 


18:89 
7.8 

19:15 
8.0 

19:60 
8.2 

20.22 
8.4 

20:57 
8.6 

21:34 
8.6 

22:11 
8.6 

22:56 

8.4 

23:48 
8.2 


18:50 
1.0 

19:50 
1.2 

21:00 
1.2 

22:08 
1.0 

'23:12 
0.6 


19:00 
9.6 

19:50 
9.9 

20::18 
lU.O 

•21:28 
9.9 

22:15 
9.6 

23:06 
9.2 


18:17 
1.2 

19:18 
1.7 

20:27 
2.0 

21:30 
2.1 


MAY. 


Day of— 
W.  Imo. 


1 
2 
Ml    3 


M|10 
Tuj  11 
W  12 
Th  13 
Fil4 
S  il5 
H  16 
M  17 
Tul  18 
W  I  19 
Th'20 
F  121 
8  22 
S  23 
M  !  24 
Tu  25 
W  26 
Th  27 
F  28 
8  29 
S  30 
M   31 


Time  and  Height  of  High  and 
Low  water. 


3:53 
7.6 

4:46 
7.6 

6:30 
7.7 

6:12 
7.9 

0:28 
1.6 

1:01 
1.3 

1:36 
1.0 

2:16 
0.8 

2:66 
0.6 

8:40 
0.6 

4:25 
0.7 

5:15 
0.8 

0:20 

8.3 

1:16 
8.2 

2:19 
8.1 

3:20 
8.3 

4:20 
8.5 

5:16 
8.9 

6:09 


0:40 
0.2 

1:30 
0.1 

2:20 
0.1 

3KJ7 
0.2 

3:58 
0.5 

4:45 
0.8 


0:25 
8.2 

1:20 

7.8 

2:13 
7.6 

3:05 
7.4 

3:55 
7.4 


10:10 
2.0 

11:00 
1.8 

11:40 
1.6 

12:12 
1.8 

6:50 

8.0 

7:25 
8.1 

8:00 
8.2 

8:40 
8.3 

9:20 
8.2 

10:06 
8.1 

10:53 
8.0 

11:46 
7.8 

6:12 
1.0 

7:12 
1.1 

8-47 
1.1 

9:23 
0.9 

10:23 
0.5 

11:20 
0.2 

12:10 
—0.2 

7:00 
9.3 

7:49 
9.4 

8:37 
9.2 

9:25 
8.9 

10:15 
8.6 

11:07 
8.2 

12:00 
7.8 

6:27 
1.6 

7:22 
1.8 

8:20 
2.0 

9:12 
2.0 

10:00 
1.8 


16:80 
7.8 

17:19 
7.6 

18:00 
7.7 

18:88 
8.0 

12:42 
1.0 

13:16 
0.7 

18:52 
0.4 

14:30 
0.2 

15:13 
0.2 

15:58 
0.3 

16:46 
0.5 

17:85 
0.8 

12:45 
7.7 

13:50 
7.7 

14:55 
7.9 

8.2 

16:56 
8.6 

17:50 
9.1 

18:40 
9.5 

13:00 
—0.4 

13:47 
—0.5 

14:36 
—0.4 

15:20 
—0.1 

16:09 
0.3 

16:58 
0.8 

17:47 
1.3 

12:57 
7.4 

13:55 
7.2 

14:50 
7.1 

15:45 
7.2 

16:32 
7.4 


22:80 
2.1 

23:18 
1.9 

23:66 
1.8 


19:12 
8.8 

19:50 
8.6 

20:27 
8.7 

21:09 
8.8 

21:50 

8.8 

22:85 
8.7 

23:26 
8.6 


18:33 
1.0 

19:33 
1.2 

20:40 
1.2 

2U8 
1.1 

22:50 
0.8 

23:50 
0.6 


19:27 
9.7 


21:a'i 
9.7 

21:55 
9.5 

22:42 
9.1 

23:33 

8.7 


18:40 
1.7 

19:35 
2.0 

20:33 
2.2 

21:28 
2.3 

22:17 
2.2 


JUNE. 


a  I  Day  of— 

8 — \ — I 
a  w.  iMo. 


Time  and  Height  of  High  and 
Low  Water. 


O 


K|  S    13 
Pi 


M 

14 

Tu!  15 

W   16 

Th  17 

• 

F 

18 

N 

8 

19 

S|20 

M    21 

Tu  22 

VV 

23 

Th 

24 

A 

F 

25 

I 

S 

26 

s 

27 

M   28 

Tu  29 

W 

30 

4:42 
7.6 

5:25 
7.6 

6:10 
7.8 

0:22 
1.8 

1:05 
1.0 

1:50 
0.7 

2:36 
0.6 

8:22 
0.5 

4:16 
0.6 

6K)6 
0.6 

0.-05 
8.6 

l.-OO 
8.6 

2K)0 
8.4 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day 
a  comparison  of  con.-*ecuilve  heights  will  indicate  whether  it  i.s  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  api»roxiniatel  v  the  dttliim  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( — )  sign  is  before  tlie  height,  in  which  case  subtract  it. 

The  time  u.srd  is  New  Zealand  Standard,  for  the  meridian.  132°  30'  E.;  0>»  is  midnight,  12»»  is  noon:  all  hours  less  than  12areinihe 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  «p.m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:4T  u 
3:47  p.  m.  ' 

0,  new  moon:  }),  Ist  guar.;  O.  ^"^1  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  liie 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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and  when  diminished  by  12  give  the  times 

urs  less  than  12  are  in  the  fore- 
after  noon;  for  Instance,  16:47 

#,new 
equator:  A 

moon;  }).  Ist  quar.;  Q,  full  moon;  ([,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

luar.;  £,  ] 

noon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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APRIL. 


Day  of— I 


W.,Mo.' 

Th    1 
I 
F     2 


Time  and  Height  of  High  and 
Low  Water. 


M     5 


Tu 
W 
Th 


F     9- 


S 

M 
Tu 
W 
Th 

F 

S 

1» 
M 
Tu 
W 
Th 

F 

S 

H 
M 
Tu 
W 
Th 

F 


5:16 
3.8 

0:04 
0.9 

0:48 
0.8 

136 
0.6 

1:60 
0.6 

2:31 
0.4 

8:09 
0.8 

8:48 
0.2 

4:22 
0.1 

6:10 
0.2 

6.-0& 
0.2 

0-.24 
8.9 

1:28 
8.9 

2:38 
8.9 

3:41 
4.0 

4:46 
4.2 

6:47 
4.4 

0:81 
0,1 

1.'22 
-0.2 

2:11 
-0.4 

2:65 
-0.6 

8:48 
-0.6 

4:84 
-0.8 

637 
-0.1 

638 
0.2 

0:86 
4.0 

1-.84 
8.8 

2:86 
8.7 

3:89 
8.6 

4:36 
8.6 


12:09 
0.6 

6:06 
8.9 

6:49 
8.9 

7:30 
4.0 

8K» 
4.0 

8:41 
8.9 

9:16 
8.9 

9:61 
8.8 

10:26 
3.6 

11K» 
8.4 

11:68 
8.2 

7:06 
0.8 

8:13 
0.4 

938 
0.4 

10:29 
0.8 

1136 
0.1 

12:18 
—0.1 

6:40 
4.6 

7:32 
4.6 

833 
4.6 

9:10 
4.4 

10K)0 
4.1 

10:49 
8.7 

11:41 
8.8 

12:44 
2.0 

736 
0.6 

8:81 
0.7 

9:36 
0.8 

10:34 
0.7 

11:18 
0.6 


18:42 
3.1 

12:46 
0.5 

13:19 
0.4 

13:47 
0.3 

14:20 
0.2 

14:50 
0.3 

15:20 
0.2 

16:50 
0.4 

16:20 
0.6 

16:58 
0.8 

17:31 
1.0 

12:68 
2.9 

14:20 
2.8 

15:49 
2.8 

16-.66 
8.1 

17:60 
8.4 

18:36 
3.8 

ISKfi 
-0.3 

13:46 
-0.3 

14:88 
-0.3 

16:13 
—0.1 

16:62 
0.2 

16:31 
0.6 

17:16 
0.8 

18K» 
1.1 

14:00 
2.7 

1636 
2.6 

16:36 
2.7 

1732 
2.9 

17:67 
3.1 


19:11 
3.3 

19:36 
8.4 

20:01 
3.6 

20:30 
3.8 

21:00 
3.9 

21:31 
4.0 

22:06 
4.0 

22:46 
4.0 

23:30 
4.0 


1832 
1.2 

19:87 
1.3 

21K)9 
1.2 

2239 
0.9 


0.6 


19:18 
4.2 

19:59 
4.5 

20:44 
4.6 

21:26 
4.7 

22K)6 
4.6 

22:50 
4.5 

23:41 
4.3 


19:08 
1.8 

20:19 
1.4 

21:36 
1.3 

22:41 
1.2 

23.-86 
1.0 


MAY. 


B  Day  of— 


w.'mo. 


lime  and  Height  of  High  and 
Low  Water. 


A     S 


K   M 

Tu    4 

O   W    6 


Th 
F 

S 


6 

71 
8' 


9l   9 
8    Ml  10 

Tu  111 


W 


12! 


(C  Th  13 
I 
I  F    14 

16 

16 

17 

TujlS 

W;19 


s 

£ 

s 

P 

M 

Th 
F 
S 

SJ23 
M,24 
Tu  26 


IW 
DlTh 


26 

27 

28* 

29  [ 

30 

31 


6iM) 
8.6 

0:19 
0.9 

0:66 
0.6 

1:84 
0.4 

2:05 
0.2 

2:48 
0.1 

836 
0.0 

4:11 
-0.1 

6:08 
0.0 

6:56 
0.0 

0:06 
4.1 

IM 
4.1 

2:11 
4.0 

8:19 
4.0 

434 
4.1 

636 
4.1 

'    006 

0.2 

1:01 
-0.1 

1:51 
-0.8 

2:41 
-0.4 

8:80 
-0.3 

4:20 
-0.2 

6:10 
0.0 

6K» 
0.2 

0.-06 
4.1 

0:59 
8.9 

1:64 
8.6 

2:61 
3.6 

3:64 
3.4 

4:49 
3.4 

6:86 
8.4 


11:66 
0.6 

6:19 
8.7 

6:69 
3.7 

7:86 
8.8 

8:12 
8.7 

8:47 
8.7 

9:28 
3.5 

10:09 
3.4 

10:56 
3.2 

11:50 
8.0 

6:56 
0.1 

7:68 
0.2 

9H)1 
0.2 

lOKa 
0.2 

10:66 
0.1 

11-.50 
0.0 

6:25 
4.1 

7:15 
4.2 

8K)6 
4.0 

8:54 
3.8 

9:43 
8.6 

10:31 
3.3 

11.35 
8.0 

1233 
2.8 

6:57 
0.4 

7:58 
0.6 

8:45 
0.6 

9:36 
0.6 

1031 
0.6 

11:02 
0.6 

11:44 
0.6 


18:22 
3.4 

12:30 
0.6 

13:10 
0.4 

18:40 
0.3 

14:00 
0.3 

14:89 
0.4 

16:08 
0.5 

15:40 
0.7 

16:16 
0.9 

17H)1 
1.1 

12:56 
2.8 

14:16 
2.8 

15:81 
8.0 

16:31 
8.3 

17:19 
3.6 

18K)1 
4.0 

12:88 
0.0 

1331 
0.0 

um 

0.0 

14:41 
0.2 

16.30 
0.4 

16.-00 
0.7 

16:41 
0.9 

1739 
1.2 

18:80 

2.7 

14:39 
2.7 

15:38 
2.8 

16.30 
3.0 

16:51 
3.2 

17:25 
8.5 

18:01 
8.7 


18:46 
3.6 

1931 
3.8 

19:53 
4.0 

2035 
4.2 

21:01 
4.3 

21:40 
4.4 

22:24 
4.3 

23:11 
4.2 


18:02 
1.3 

1039 
1.3 

20:56 
1.1 

22:14 
0.8 

23:19 
0.6 


18:49 
4.3 

19:30 
4.6 

20:14 
4.7 

20^56 
4.8 

21:41 
4.8 

22.39 
4.6 

23:16 
4.4 


1835 
1.4 

19:82 
1.4 

20:49 
1.4 

21:55 
1.8 

22:51 
1.1 

23:40 
0.9 


JUNK. 


d  Dayof— 

8' — i — I 
a  w.'mo. 


4 


Time  and  Height  of  High  tnd  1 
Low  Water. 


O 


Tu 
W 

Th 
P 

S 

M 

Tu 


1 

2' 
3 
4 
6 
6 
7 
8 


Wj   9 
Th!  10 . 


F 

11 

S 

12 

s 

13 

M 

14 

Tu 

16 

W 

16 

Th 

17 

F 

18 

8 

19 

S 

20 

M 

21 

Tu 

22 

W 

23 

Th 

24 

F 

25 

S 

26 

8 

27 

M 

28, 

T   29| 

W!30 

I       i 


030 
0.7 

1.-00 
0.4 

1:41 
0.2 

236 
0.0 

8:13 
-0.1 

4:00 
-0.2 

4:61 
-0.2 

5:45 
-0.1 

6:40 
0.0 

0:61 
4.3 

1*.51 
4.1 

2:55 
4.0 

4:04 
8.8 

6.08 
8.8 

6K)6 
8.8 

0:49 
0.1 

1:41 
-0.1 

2:31 
—0.1 

8:19 
-0.1 

4:06 
0.0 

4:51 
0.1 

5:86 
0.2 

6.34 
0.4 

038 
8.9 

1:11 
8.6 

Z06 
8.4 

8H)1 
8.2 

8:56 
8.1 

4:49 
8.2 

5:41 
8.2 


6:19 
3.4 

7H)0 
3.6 

7:41 
8.6 

8.34 
8.4 

9:09 
3.8 

9:68 
3.2 

10:49 
8.1 

11:44 
8.0 

12:51 
8.0 

7:87 
0.1 

8:86 
0.2 

9:81 
0.2 

1034 

a8 

11:19 
0.8 

12.-06 
0.2 

7«0 
3.7 

7:52 
8.6 

8:41 
8.8 

9:80 
3.2 

10:16 
3.0 

10:69 
2.9 

11:60 
2.8 

12:41 
2.8 

7K)7 
0.6 

7:52 
0.6 

8:86 
0.6 

9:20 
0.7 

10:09 

a7 

10:56 
0.6 

U:41 
0.6 


1238 
0.4 

12:56 
0.4 

18:31 

a5 

14.i)6 
0.5 

14:41 
0.6 

1630 

0.8 

16:04 
0.9 

16:57 
LI 

18:04 
1.1 

13'.59 
3.0 

15:01 
8.2 

15:56 
8.5 

16:44 
8.8 

17:35 
4.0 

1831 
4.8 

12A1 
0.2 

18:34 
0.3 


i( 

1H9 
4.3 

ISu* 

i5 

4.6 
212 

4.6 

22:10 

4.S 

t5 

23  .M 
H 


19f\ 
11 

30:41 
LO 

213B 

a: 

0.4 


1W% 
4.t 

1952 
1! 


4.1 


14:15 
0.4 

»3g 

14:54 
0.5 

21il 
4? 

1554 
0.7 

i.6 

16:16 
0.9 

i4 

16:50 
LI 

2336 
12 

17:49 
L8 

18:88 

2.S 

1S:46 
1.4 

14:19 
2.9 

19;» 
1.4 

3.1 

1.S 

15:49 
8.3 

22*0 

1.1 

16:85 
8.6 

2>il 
1.0 

1731 

8.8 

Sr4S 
0.7 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heif  ht8  on  the  second  line  o£  each  day: 
a  comparison  of  conHCCUtive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  rcckonw 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  tnfl 
which  is  2.1  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  Ubular  height  to  the  soundings  given  on  the  ch*rt, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  E.;  0»»  is  midnight,  12««  is  noon;  all  hours  less  than  12  are  in  the  fon^ 
noon  (a.  m.)  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:4*  u 
8:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  O.  ^^^  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N  8,  moon  farthest  north  or  south  of  tae 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER,                         1 

p  JDayof— 
I'w.JMo. 

Time  and  Height  of  High  and 
Low  Water. 

d 

8 

Day  of— 

Time  and  Height  Of  Hlffh  and 
Low  Water. 

8 

5! 

DHvof— 

Time  an 

1  Height  of  Hiffh  and 
Lo^v  Wttler. 

W.'mo. 

W.  Mo. 

Th     1 

0:34 
0.4 

6:81 
8.2 

12:21 
0.5 

18:50 
4.4 

S 

1 

1:52 
-0.2 

7:55 
3.3 

13:34 
0.4 

20:a'i 
5.0 

P 

W 

1 

3:00 
-0.5 

9:10 
4.0 

15:06 
—0.2 

21:20 
5.0 

F      2 

1:26 
0.2 

7:20 
3.3 

13:04 
0.5 

19:36 
4.7 

o 

M 

2 

2:40 
—0.3 

8:42 
3.4 

14:22 
0.3 

20:62 
5.1 

E 

Th 

2 

3:45 
—0.4 

9:54 
4.1 

15:56 
-0.2 

22:10 
4.8 

'5   ^:  3 

2:10 
-0.1 

8:06 
3.3 

13:45 
0.5 

20:22 
4.8 

Tu    3 

3:28 
—0.4 

9:28 
3.5 

15:12 
0.2 

21:40 
5.0 

F  ;    3 

4:80 
-0.3 

10:38 
4.1 

16:45 
—0.1 

22:58 
4.6 

s;  4 

3:00 
—0.2 

8:55 
3.2 

14:28 
0.5 

21:10 
4.9 

p 

W!    4 

4:14 
—0.4 

10:17 
3.6 

16:02 
0.2 

22:30 
4.9 

S      4 

5:12 
0.0 

11:25 
4.1 

17:36 
0.1 

23:62 
4.1 

jm;  5 

3:48 
—0.3 

9-42 
3.2 

16:14 
0.6 

21:57 
4.9 

Th    5 

5:00 
—0.3 

11:08 
3.6 

16:56 
0.3 

23:20 
4.6 

S      5 

6:02 
0.2 

12:15 
3.9 

18:30 
0.2 

Tu    6 

4-37 
—0.3 

10:85 
3.2 

16K)5 
0.7 

22:48 

4.8 

E 

F      6 

5:47 
—0.1 

12:00 
3.7 

17:53 
0.4 

!m     6 

0:50 
3.7 

6:57 
0.6 

13:12 
3.9 

19:40 
0.4 

W     7 

5:28 
—0.2 

11:32 
3.2 

17:00 
0.7 

23:40 
4.6 

S 

7 

0:12 
4.3 

6:36 
0.1 

12:50 
3.7 

18:57 
0.5 

C|Tu    7 

2:00 
3.2 

7:55 
0.9 

14:16 
8.8 

20:56 
0.6 

P  Th'    8 

6:17 
—0.1 

12:28 
3.2 

18:04 
0.8 

.     .    . 

(C 

s 

8 

1:10 
3.9 

7:27 
0.3 

13:44 
3.8 

19:65 
0.6 

lw|    8 

3:26 
2.9 

9:00 
1.0 

15:20 
3.8 

22:14 
0.7 

F 

9 

0:35 
4.3 

7:10 
0.0 

13:28 
3.3 

19:12 

0.8 

M;     9 

2:10 
3.6 

8:22 
0.6 

14:45 
3.7 

21:10 
0.6 

N,Th^    9 

4:50 
2.9 

10:09 
LO 

16:24 
3.9 

2354 
0.7 

I  ' 

10 

1:32 
4.1 

8:02 
0.2 

14-20 
3,5 

20:24 
0.8 

Tu  10 

3:80 
3.3 

9:30 
0.8 

15:48 
3.8 

22:25 
0.6 

F 

10 

6.-00 
2.9 

11:09 
0.9 

17:22 
4.1 

;  :  : 

S  111 

2:35 
3.8 

8:58 
0.4 

15:18 
3.7 

21:32 
0.6 

W   11 

4:46 
3.1 

10:29 
0.6 

16:46 
4.0 

23:36 
0.6 

S 

11 

0:24 
0.6 

6:49 
3.1 

12K)6 

0.7 

18:15 
4.2 

M'12 

3:42 
3.6 

9:55 
0.5 

16:15 
3.8 

22:38 
0.5 

Th  12 

5:58 
3.0 

11:25 
0.7 

17:40 
4.2 

S 

12 

1:10 
0.4 

7:26 
3.2 

12:60 
0.6 

19.-00 
4.3 

Tu  13 

4:60 
3.5 

10:52 
0.5 

17:10 
4.1 

23:45 
0.4 

N 

F    13 

0:38 
0.5 

6:58 
3.0 

12:15 
0.6 

18:33 
4.4 

M 

13 

1:40 
0.3 

7:56 
3.3 

1350 
0.5 

19:40 
4.3 

W   14 

5:56 
3.3 

11:42 
0.5 

18:04 
4.3 

S    14 

1:80 
0.4 

7:43 
3.1 

13:00 
0.6 

19:18 
4.5 

Tu 

14 

2:14 
0.3 

8:20 
3.5 

14:08 
0.6 

20:17 
4.2 

Th  15 

0:46 
0.3 

6:54 
3.2 

12:30 
0.5 

18:60 
4.6 

S   15 

2:10 
0.4 

8:20 
3.1 

13:46 
0.5 

20:02 
4.5 

•  w 

15 

2:40 
0.2 

8:80 
8.6 

14:40 
0.4 

20:62 
4.1 

N  '  F    16 

1 

1:35 
0.2 

7:49 
8.2 

13:15 
0.5 

19:35 
4.7 

• 

M    16 

2:46 
0.2 

8:54 
3.2 

14:24 
0.5 

20:40 
4.5 

£ 
A 

Th 

16 

3:08 
0.2 

9:16 
3.7 

16:14 
0.4 

21:28 
4.0 

#1  8  il7 

2:22 
0.2 

8:30 
3.1 

14:00 
0.5 

20:20 

4.8 

Tu 

17 

3:17 
0.2 

9:25 
3.8 

15:00 
0.5 

21:18 
4.4 

F 

17 

3:40 
0.3 

9:47 
3.8 

15:62 
0.4 

22.-02 

8.8 

S  jl8 

3:08 
0.2 

9:17 
3.1 

14:98 
0.6 

21K)3 
4.7 

W 

18 

3:50 
0.2 

9:56 
3.3 

15:35 
0.6 

21:54 
4.2 

S 

18 

4:10 
0.4 

10:22 
3.8 

16:80 
0.4 

22?40 
3.7 

M    19 

3:47 
0.2 

9:52 
8.0 

16:16 
0.7 

21:44 
4.6 

Th  19 

4:20 
0.2 

10:26 
3.4 

16:10 
0.7 

22:32 
4.0 

s 

19 

4:42 
0.5 

10:55 
3.7 

17:08 
0.6 

23:10 
3.6 

Tu,20 

4:25 
0.2 

10:80 
3.0 

15:56 
0.8 

22:26 
4.4 

i 

F    20 

4:52 
0.3 

11:00 
3.4 

16.50 
0.7 

28:10 
3.7 

M 

20 

5:14 
0.7 

11:85 
8.7 

18:00 
0.6 

23:65 
3.2 

W   21 

5:02 
0.2 

11:07 
3.0 

16:36 
0.9 

28K)6 
4.1 

1  S    21 

5:25 
0.4 

11:34 
3.5 

17:37 
0.8 

28:50 
8.6 

Tu'21 

6:48 
0.9 

12:25 
3.7 

18:68 
0.6 

JTh 

22 

5:40 
0.3 

11:48 
8.1 

17:18 
1.0 

23:45 
3.9 

S  122 

6:04 
0.7 

12:16 
3.5 

18:22 
0.8 

jW    22 

0:47 
3.0 

6:30 
LI 

13:26 
3.7 

20K)4 
0.7 

A    F 

23 

6:20 
0.4 

12:28 
3.1 

18:06 
1.1 

M   23 

0:34 
3.3 

6:46 
0.8 

13:05 
3.5 

19:18 
0.8 

})  Th  23 

1:58 

2.8 

7:33 
1.2 

14:30 
3.8 

21:15 
0.6 

E     S 

24 

•     0:30 
3.6 

6:57 
0.5 

13:10 
3.2 

19K)2 

1.1 

1> 

Tu  24 

1:22 
3.1 

7:30 
1.0 

14K)0 
3.5 

20:26 
0.8 

sIf    24 

3-26 
2.8 

8:52 
L2 

15:40 
3.P 

22:26 
0.4 

3)  s 

25 

1:18 
8.3 

7:88 
0.7 

14:00 
3.8 

20:03 
1.1 

W  25 

2:25 
3.0 

8:24 
1.1 

15:05 
3.6 

21:40 
0.8 

|8 

25 

4:45 
2.9 

10:15 
1.0 

16:42 
4.2 

23^24 
0.2 

M   26 

2:06 
3.1 

8:26 
0.8 

14:58 
3.4 

21:02 
1.0 

Th  26 

3:40 
2.9 

9:30 
1.0 

16:10 
4.9 

22:48 
0.6 

Is 

26 

6:45 
3.2 

11:20 
0.7 

17:40 
4.4 

Tu  27 

3:06 
8.1 

9:19 
0.8 

16:47 
3.6 

22:10 
0.9 

s 

F  127 

4:55 
2.9 

10:34 
0.9 

17:08 
4.2 

23:47 
0.3 

M    27 

0:18 
—0.1 

6:33 
3.5 

12:20 
0.3 

18:35 
4.7 

W ,  28 

4:10 
3.0 

10:10 
0.8 

16:44 
3.8 

23:12 
0.7 

S    28 

5:68 
3.1 

11:36 
0.7 

18:04 
4.5 

Tu 

28 

1:05 
-0.4 

7:18 
3.9 

13:12 
0.0 

19:26 
4.9 

Th  29 

5:12 
3.0 

11:04 
0.8 

17:36 
4.2 

S    29 

0:44 
0.0 

6:52 
3.3 

12:34 
0.4 

18:55 
4.8 

C,W 

29 

1:60 
-0.4 

8:00 
4.2 

14K)0 
—0.3 

20:14 
4.9 

F    30 

0:10 
0.4 

6:10 
8.1 

11:54 
0.6 

18:27 
4.5 

M   30 

1:32 
—0.2 

7:40 
3.6 

13:25 
0.2 

19:46 
5.0 

1  Th  30 

2:32 
-0.4 

8:40 
4.4 

14:60 
-0.4 

21K)0 
4.8 

8     S    31 

1:05 
0.1 

7:04 
3.2 

12:45 
0.5 

19:16 
4.8 

O 

Tu  31 

2:20 
—0.4 

8:24 
3.8 

14:15 
0.0 

20:36 
5.1 

\ 

TheUd 
a  comparis 
from  Mean 
which  18  2. 
unless  a  m 

The  tin 
(a.m.).  all 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  vrlll  indicate  whe 
Low  Water  Springs,  which  is  approximate 
1  feet  below  mean  sea  level.    To  find  the  d< 
inus  (-)  sign  is  before  the  height,  in  whlcl 
ae  used  Is  Cosmopolitan  Standard,  150th  Meri 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  }),  Ist  quar.;  Q.  '"11  moon:   (C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
3pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

dlan  E. ;  0»»  Is  midnight.  12*"  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                         ^ 

a 

s 

Day of— 

Time  and  Heleht  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  Hltf^h  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater, 

W.  'mo. 

1 

W. 

Mo. 

w.  Imo. 

F 

1 

3:15 
—0.4 

9:26      15:36 
4. 5     —0. 4 

21:60 
4.6 

M 

1 

4«8 
0.4 

10:80 
4.7 

17:05 
—0.2 

23:17 
3.3 

W 

1 

4«2 
0.8 

10:56 
4.6 

17:42 
0.1 

2.S 

S 

2 

4:00 
-0.2 

10:10      16:24 
4.4     —0.4 

22:40 
4.2 

N 

Tu 

2 

4:60 
0.7 

11:20 
4.5 

18K» 
0.1 

Th 

2 

5:10 
LO 

11:48 
4.3 

18:38 
0.3 

s 

3 

4:42 
-0.2 

10:56      17:17 
4.4     —0.2 

23:84 
8.7 

W 

3 

0.-20 
3.0 

5:40 
1.0 

12:12 
1.2 

19K)5 
0.8 

F 

3 

1.-06 
2.7 

6.-06 
L2 

12:40 
4.0 

19:34 

o.:> 

M 

4 

5:26 
0.6 

11:44      18:16 
4.2         0.1 

.    .    . 

Th 

4 

1:38 
2.8 

6:40 
1.3 

13:12 
4.0 

20:10 
0.6 

S 

4 

2:16 
2.7 

7:15 
L3 

13:36 
3.7 

20:3f» 
0.6 

Tu 

5 

0:36 
3.3 

6:17      12:40 
0.9        4.1 

19:24 
0.1 

c 

F|. 

3:02 
2.7 

7:66 
L3 

14:18 
3.8 

21:16 
0.7 

(C 

s 

5 

8:20 
2.8 

S-JSO 
L4 

14-.35 
3.5 

21:20 
0.6 

N 

W 

6 

1:54 
2.9 

7:18      13:42 
1.1         3.9 

20:88 
0.6 

s 

6 

4:18 
2.8 

9:18 
L3 

15:22 
8.7 

22:18 
0.6 

M 

6 

4:08 
8.0 

9:44 
LS 

15:36 
3.4 

22:07 
0.6 

Th 

7 

8:25 

2.8 

8:32      14:50 
1.2         3.8 

21:56 
0.7 

s 

7 

5:07 
3.0 

10:80 
1.1 

16:22 
8.6 

2SK» 
0.6 

E 
A 

Tu 

7 

4:40 
8.2 

10:44 
L2 

16:36 
3.8 

2250 
0.7 

F 

8 

4.47 
2.8 

9:48      15:55 
1.1         3.8 

23:00 
0.7 

M 

8 

5:42 
8.2 

11:24 
LO 

17:15 
8.6 

28:45 
0.5 

W 

8 

6:16 
8.5 

11:32 
LO 

1735 
8.8 

23« 
0.6 

S 

9 

5:45 
2.9 

10:54      16:56 
1.0        3.8 

28:48 
0.6 

Tu 

9 

6:10 
8.4 

12:10 
0.8 

18:06 
3.6 

Th 

9 

6:60 
3.7 

12:14 
0.8 

18:10 
8.3 

s 

10 

6:24 
8.1 

11:47      17:48 
0.8         3.9 

:  :  : 

A 

K 

W 

10 

0:20 
0.5 

6:86 
8.7 

12:46 
0.6 

18:46 
3.6 

F 

10 

0K» 
0.6 

6:28 
8.9 

12:51 
0.6 

iar4S 

3.3 

M 

11 

0:30 
0.4 

6:54      12-.82 
8.3         0.7 

18*4 
8.9 

Th 

11 

0:64 
0.4 

7:05 
3.8 

13:20 
0.5 

19:22 
3.7 

S 

11 

0:44 
0.6 

7K)4 
4.2 

13:30 
0.3 

1»J0 
3.4 

Tu 

12 

1:00 
0.3 

7:20      13:15 
3.5        0.6 

19:16 
3.9 

F 

12 

1:26 
0.4 

7:36 
4.1 

13:54 
0.3 

19:56 
3.6 

s 

12 

1:15 
0.6 

7:42 
4.4 

14:14 
0.1 

20^ 

3,0 

E 
A 

W!l3 

1 

1:35 
0.2 

7:45      18:46 
3.7         0.5 

19:54 
8.9 

• 

S 

13 

1:52 
0.4 

8:06 
4,2 

14:80 
0.2 

20:80 
8.5 

• 

M   13 

1:49 
0.6 

8.-20 
4.6 

14US5 
0.0 

20:46 
3.2 

• 

Th'l4 

2:08 
0.3 

8:14      14:20 
8.9         0.3 

20:28 
3.9 

s 

14 

2:20 
0.5 

8:44 
4.8 

15:10 
0.1 

21:05 
3.4 

S 

Tu  14 

2:24 
0.6 

9:06 
4.7 

16:42 
-0.1 

21:32 

3.2 

F 

15 

2:32 
0.3 

8:44      14:55 
3.9         0.2 

21:00 
3.8 

M 

^5 

2:46 
0.6 

9:20 
4.4 

16:54 
0.0 

21:45 
8.3 

Wll5 

2:66 
0.7 

9:47 
4.6 

16:28 
—0.2 

3.1 

S 

16 

8:00 
0.4 

9:12      15:25 
4.0         0.2 

21:30 
3.7 

Tu 

16 

3:15 
0.8 

lOKX) 
4.4 

16:40 
0.0 

22:25 
8.1 

Th  16 

1 

8:86 
0.9 

10:35 
4.6 

17:18 
-0.1 

28:10 

s 

17 

3:24 
0.6 

9:45      16.-06 
4.1         0.2 

22:05 
3.6 

S 

W 

17 

3:45 
0.9 

10:48 
4.3 

17:32 
0.1 

23:20 
3.0 

F    17 

4:26 
LO 

11:25 
4.4 

18:10 
0.0 

• 

M 

18 

3:50 
0.7 

10:22      16:51 
4.1         0.2 

22:45 
3.8 

Th  18 

1 

4.-27 
1.1 

11:87 
4.1 

18:28 
0.2 

S 

18 

0:07 
3.0 

5^24 
1.1 

12:20 
4.3 

19,06 
0.1 

Tu|l9 

4:24 
0.8 

11:05      17:44 
4.0         0.3 

28:30 
3.1 

F    19 

0:22 

2.8 

5:20 
1.3 

12:36 
4.0 

19:28 
0.3 

s 

19 

1:15 
3.0 

6:38 
1.1 

13:18 

4.1 

20:00 

0.2 

W  20 

5:00 
1.0 

11:55      18:40 
3.9         0.4 

S    20 

1:35 
2.8 

6:38 
1.3 

13:40 
4.0 

20:30 
0.3 

1> 

M  20 

2:20 
3.1 

7:66 
LO 

1430 
3.9 

20.-55 
0.2 

s  Th 

21 

0:28 
2.9 

5:44      12:55 
1.2         3.8 

19:45 
0.4 

D 

S   21 

2:55 
2.9 

8:14 
L2 

14:48 
4.0 

21:30 
0.2 

£ 

Tu'21 

3:20 
3.4 

9:18 
0.8 

15:28 
3.8 

21:50 
O.S 

D 

F 

22 

1:45 
2.7 

6:54      14:05 
1.4         3.8 

20:55 
0.4 

M  22 

3:57 
3.2 

9:40 
1.0 

15:54 
4.0 

22:26 
0.1 

wl22 

j 

4:12 
3.7 

10:25 
0.6 

16:87 
3.7 

2i:4.^ 
03 

S 

23 

3:18 
2.8 

8:30      15:12 
1.3         3.9 

22:00 
0.3 

Tu  23 

4:48 
3.6 

10:48 
0.6 

16:56 
4.0 

23:16 
0.1 

P 

Th  23 

5K)6 
4.0 

11:26 
0.3 

17:40 
3.7 

23:40 
a  2 

s 

24 

4:28 
8.0 

9:58      16:17 
1.0         4.1 

22:58 
0.1 

E 

W  24 

5:34 
4.0 

11:48 
0.2 

17:67 
4.1 

•    •    • 

F    24 

5:56 
4.8 

12:25 
0.1 

1857 
3  6 

iM 

25 

5:22 
3.4 

11:06      17:17 
0.6         4.8 

23:50 
-0.1 

P 

Th  25 

0:09 
0.0 

6:20 
4.2 

12:38 
-0.1 

18:50 
4.2 

S  j25 

0:80 
0.2 

6:46 
4.6 

13:18 
-0.1 

19-JO 

3.5 

Tu!  26 

6:09 
3.8 

12:05      18:14 
0.2         4.4 

F    26 

0:54 
0.0 

7K)6 
4.6 

13:80 
-0.3 

19:40 
4.0 

8,26 

1 

1:14 
0.2 

7:82 
4.9 

14:12 
-0.2 

20:20 
3.4 

B   W  27 
j       1 

0:35 
-0.8 

6:50      12:56 
4.2     -0.1 

19:08 
4.5 

o 

s  I27 

1:36 
0.0 

7:50 
4.9 

14:18 
—0.4 

20r28 
3.9 

9 

m|27 

1:58 
0.2 

8:18 
5.0 

16K)0 
—0.2 

21*8 
3.3 

P 

Th28 

1:20 
-0.3 

7:32      13:46 
4.5     -0.3 

19:56 
4.5 

S|28 

2:18 
0.1 

8:35 
5.0 

15:08 
—0.4 

21:15 
3.6 

Tu'28 

1 

2:38 
0.4 

9:02 
6.0 

15:46 
-0.1 

21  ?6 
S.2 

O 

F   29 

2:05 
-0.3 

8:15      14:80 
4.7     -0.5 

20:45 
4.4 

m'29 

2:58 
0.3 

9:20 
5.0 

16:00 
-0.3 

22:08 
3.4 

w!29 

3:20 
0.5 

9'.50 
4.9 

16:32 
0.0 

22:42 

3.1 

S    30 

1 

2:45 
—0.1 

8:56      15:19 
4,8     -0.6 

21:34 
4.1 

N 

Tu  30 

8:40 
0.6 

10:07 
4.8 

16:50 
—0.1 

28.00 
3.1 

Th  30 

4K)0 
0.7 

10:34 
4.7 

17:18 
0.1 

23r2S 
3.0 

i  IS   31 

3:26 
0.1 

9:42      16:10 
4.8     —0.4 

22:24 
3.7 

F,31 

4:46 
0.9 

11:20 
4.4 

18:04 
0.3 

hday; 
koned 
El.  and  . 
chart, 

lenoon 
7  p.in.  , 
of  the t 

Thetid 
a  comparLs 
from  Mear 
which  18  2. 
unless  a  m 

The  tin 
(a.m.).  all 

#,  nevi 
equator;  A 

68  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water  Springs,  which  is  aporoximate 
I  feet  below  mean  sea  level.    To  find  the  de 
inus  ( - )  sign  is  before  the  height,  in  which 
oe  used  isCoemopolitan  Standard,  IfiOth  merl 
greater  are  in  the  afternoon  (p.  m.)  and  whei 
r  moon;  }),  Ist  quar.;  O.  f^l^  moon;  (^,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  £.;  0^  is  midnight,  12t>iB  noon:  all  hours 
1  dlmiuished  by  12  give  the  times  after  noon 
}uar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  eac 
I  feet  and  tenths,  are  rec 
ty  Charts  for  thiA  regio 
soundings  given  on  the 

less  than  12 are  in  the  foi 
;  for  instance,  15:47 153.4 
farthest  north  or  south 

MELBOURNE  (Williamstown),  VICTORIA,  1909. 
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JANI 
Time  an 

rARY. 

FEBRrART. 

MAB<  H, 

s 

Day  of— 

d  Height  of  Qtgh  (uid 
LowWatcr. 

cJDarof- 

•^  '  vv.!mo. 

Ttmeima  Hdfbt  of  HlRh  uul 
LowAVflter. 

T 

Dayi>r— 

Time  and  Height  at  High  ati4- 
LfJW  Wfttior* 

W. 

Mo. 

\V. 

Mo, 

F 

1 

3:36 
0.3 

9:47 
1.9 

10:20 
0.1 

22:34 
1.7 

51 

1 

6:13 
0.7 

10:34 
1.7 

1732 
-0.] 

M 

I 

3:52       9:14 
0.6         1,7 

16:02 
—0.1 

22:41 

1.7 

S 

2 

4:41 
0.4 

10:30 

1.8 

17:12 
0.1 

23:36 
1.7 

>" 

In 

2 

0:16 
1.7 

fiil2 
0.8 

11:20 
1.0 

18:25 
—0,1 

N 

Tu 

2 

4:47      10:00 
O.S         1.6 

16:57 
0.0 

23:39 
1.7 

IS 

3 

6:41 
0.6 

11:18 
1.7 

]S:0& 
D.O 

w 

3 

1:18 
1.7 

7:12 
0.9 

12:10 
1.6 

19;17 
—0.1 

W 

3 

6:44      10:51 
O.S         1.6 

17:52 
0,0 

M 

4 

0:48 
1.7 

6:42 
0.7 

1.7 

ISrM 
—0.1 

TJ] 

4 

2:13 
L7 

8:10 

as 

13:01 
1.6 

20:09 

Th 

4 

0:40       6:^6 
1.7         O.O 

11:47 
1.6 

18:47 
0.1 

Tu 

5 

1:48 
1.8 

7:40 
0.8 

12:44 
1.7 

19:46 
—0.2 

'O 

F 

5; 

3:0S 

9iOS 
0.9 

14:00 
L5 

20:68 
-O.l 

F 

& 

1:S3        7:45 
1.7         O.fl 

12:47 
1.6 

19:42 
0.1 

N 

W 

6 

2:40 
1.8 

8:85 
0.9 

I8:S& 

20:36 
-0.2 

B 

6 

3i4fi 

1.8 

0^1 
0.8 

14i66 
1.6 

21:45 
—0,1 

t^ 

6 

2:21       6:32 
1.7         0.7 

13:47 
1.6 

30:83 
0.1 

O 

Th 

7 

8:90 
1.9 

9:28 
0.9 

14;20 
l.« 

21:21 

— o.a 

§ 

7 

4:22 

L9 

10^ 
0.6 

15:38 
1.5 

22:23 
—0.1 

o 

A 

g 

7 

3:03       9:24 
1. 7         0.6 

14:44 

1.5 

21:22 
0.1 

Fj    8 

4:16 
1.9 

10:15 
0.8 

1.6 

*J2:0ft 

A 

.Al 

6 

4:59 
1.9 

11:^) 
0.5 

16:89 
l.fl 

23:09 
0.0 

in 

8 

3:42      10:01 
1. 8         0. 6 

15:38 
L6 

22:07 
0,1 

s 

9 

4:58 
2.0 

UlOO 
0.7 

16:01 
1,6 

nun 

—0.2 

Tu 

9 

6:S4 
2.0 

11:56 

17:28 
1.6 

^:52 
0.0 

E 

Tu 

9 

4:2.'>      10:40 
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inus  (-)  sign  ia  before  the  height,  In  which 
ne  used  is  Cosmopolitan  Standard,  150th  m 
I.  m.),  all  greater  are  in  the  afternoon  (p.  m 

th  their  ti 
theritisl 
ly  the  da 
jpth  of  wf 
casesubt 
eridian  £ 
.)  andwl] 

i  line  and  heights  c 
«r.   The  heights  in 
igs  on  the  Admiral 
bular  height  to  the 

It,  12i>  is  noon;  all 
byl2givethetimei 

Dud  line  of  each  day: 
tentfa&are  reckoned . 
for  this  reKion.  and 

B  than  12  are  in  the 
m;  for  instance,  15:47 

1        •,  nevf 
1  equator;  A 

rmoon;  D.lst  quar.;  Q.  ftiU  moon;  C.  3d  c 
,  P,  moon  in  apogee  or  perigee. 

luar.;  £,  moon  on  the  eqnat.or;  N,  S,  moon 

farthest  north  01 

south  of  the 
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JULY. 

AUGUST.                              1 

SEPTEMBER. 

a  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1:04       7:69      14:49      20:55 
1.6     -0.3         2.0         0.8 

c 

8 
p 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

W. 

Mo. 

W. 

Mo. 

1 

W.I  Mo. 

Th 

1 

6:51 
0.0 

13:26 
1.7 

19:27 
0.7 

S 

W     1 

2:60 
1.8 

9:30 
-0.2 

15:55 
2.0 

22:11 
0.4 

F 

2 

0:48 
1.7 

7:89 
-0.2 

'fs 

20:25 
0.7 

o 

M 

2 

2:00 
1.6 

8:62 
-0.8 

15:40 
2.1 

21:49 
0.7 

E 

Th    2 

3:50 
1.8 

10:28 
-0.2 

16:40 
2.0 

22:55 
.  0.2 

Oi  S 

3 

1:38 
1.7 

8:26 
—0.3 

15:14 
2.0 

21:21 
0.7 

• 

Tu 

3 

2:58 
1.7 

9:45 
—0.4 

16:27 
2.1 

22:40 
0.6 

F      3 

4:46 
1.9 

11:14 
-0.1 

17r27 
2.0 

23:41 
0.1 

!  s 

4 

2:23 

1.7 

9:14 
-0.4 

16:06 
2.1 

22:14 
0.7 

p 

W 

4 

3:56 
1.7 

10:36 
—0.4 

17:11 
2.1 

23:28 
0.5 

S      4 

5:41 
2.0 

12:04 
0.0 

18:09 
2.0 

M 

5 

3:15 
L7 

10:01 
-0.4 

16:51 
2.2 

23:04 
0.7 

Th 

5 

4:53 
1.8 

11:28 
-0.3 

17:54 
2.1 

S\   5 

0:24 
0.0 

6:36 
2.0 

12:53 
0.1 

18:47 
1.9 

Tu 

6 

4:07 
1.7 

10:51 
-0.5 

17:37 
2.2 

28:53 
0.6 

£ 

F 

6 

0:12 
0.3 

6:49 
L8 

12:18 
-0.2 

18:86 
2.1 

M      6 

1:09 
—0.1 

7.-24 
2.0 

13:44 
0.3 

19:27 
1.9 

W 

7 

5:00 
1.7 

11:40 
—0.4 

18:22 
2.2 

S 

7 

0:55 
0.2 

6:46 
L8 

13.-08 
0.0 

19:21 
2.0 

c 

Tu'    7 

1:56 
-0.1 

8:19 
2.0 

14:36 
0.4 

20:07 
1.8 

P  Th 

8 

0:42 
0.6 

5:56 
1.7 

12«1 
-0.3 

19:06 
2.2 

CC 

IS 

8 

1:41 
0.1 

7:45 
1.9 

13:59 
0.1 

20:04 
1.9 

W     8 

2:45 
-0.2 

9:15 
1.9 

15:28 
0.6 

20:50 
1.7 

F 

9 

1:28 
0.4 

6:58 
1.7 

13:20 
—0.2 

19:48 
2.1 

M 

9 

2:30 
0.0 

8:48 
1.8 

14:56 
0.8 

20:45 
1.9 

N 

Th 

9 

3:85 
—0.1 

10:18 
L8 

16:21 
0.7 

21.86 
1.6 

E     S 

10 

2:12 
0.3 

7:54 
1.7 

14:14 
0.0 

20:30 
2.0 

Tu 

10 

8:17 
0.0 

9:87 
L8 

15:48 
0.5 

21:25 
1.8 

F 

10 

4:80 
-0.1 

11:12 
1.7 

17:19 
0.8 

22:29 
1.6 

^  1 

11 

8:00 
0.2 

8:57 
L7 

15:08 
0.2 

21.-20 
1.9 

W 

11 

4K)9 
-0.1 

10:89 
1.7 

16:44 
0.7 

22:10 
1.7 

BU 

5:27 
0.0 

12:11 
L7 

18:21 
0.8 

23:26 
1.5 

M  1 12 

8:51 
0.1 

10:02 
1.7 

16:14 
0.4 

22:03 
L8 

Th 

12 

5:01 
-0.1 

11:48 
1.7 

17:43 
0.8 

22:55 
1.6 

§    12 

6:-25 
0.0 

13:08 
1.6 

19:21 
0.8 

'Till  13 

4:43 
0.0 

11:05 
1.7 

17:11 
0.6 

22:47 
1.8 

N 

F 

13 

5:69 
—0.1 

12:47 
1.7 

18:44 
0.9 

28:48 
1.6 

M 

13 

0:28 
1.5 

7:21 
0.1 

13:57 
1.7 

20:15 
0.7 

WJH 

5:36 
-0.1 

12:10 
1.7 

18:12 
0.7 

28:81 
1.7 

S 

14 

6:55 
-0.1 

13:46 
1.7 

19:48 
0.9 

Tu 

14 

1:80 
1.6 

8:16 
0.1 

14:41 

1.7 

21  .-01 
0.6 

;Th  15 

6:30 
-0.2 

18:15 
1.7 

19:12 
0.8 

s 

15 

0:43 
1.6 

7:49 
-0.1 

14:40 
1.7 

20:40 
0.8 

m 

\V 

15 

2:31 
L5 

9K)6 
0.2 

15:23 
1.7 

21:41 
0.5 

N    F 

16 

0:20 
1.7 

7«J 
-0.2 

14:06 
1.8 

20:10 
0.9 

• 

M 

16 

1:40 
1.6 

8:40 
—0.1 

15:24 
1.8 

21:80 
0.7 

]: 
A 

Th 

16 

8:26 
1.6 

9:62 
0.2 

16:05 
1.8 

22:19 
0.8 

•    S 

17 

1:10 
1.6 

8:18 
-0.3 

15:10 
1.9 

21:04 
0.9 

Tu 

17 

2:88 
1.6 

9:28 
-0.1 

16:03 
1.8 

22:16 
0.6 

F 

17 

4:17 
1.7 

10:86 
0.2 

16:40 
1.8 

22:69 
0.2 

S    18 

2:01 
L6 

9:04 
-0.3 

15:56 
1.9 

21:65 
0.8 

W 

18 

3J38 
1.6 

10:13 
0.0 

16:89 
1.9 

22:58 
0.5 

s  ii8 

6.-06 
L8 

11:20 
0.2 

17:15 

1.8 

28:87 
0.1 

M    19 

2:54 
1.6 

9:50 
-0.3 

16:37 
1.9 

22:48 
0.7 

Th 

19 

4.-26 
1.6 

10:55 
0.0 

17:18 
1.9 

28:35 
0.4 

% 

19 

5:60 

1.8 

12:08 

o.a 

17:51 
1.8 

Tul20 

3:46 
1.6 

10:34 
-0.2 

17:15 
2.0 

23:29 
0.6 

A 

E 

F 

20 

5:16 
1.6 

11:38 
0.1 

17:61 
2.0 

M 

20 

0:15 
0.0 

6:30 
L9 

12:44 
0.8 

•18:28 
1.8 

W 

21 

4:38 
1.6 

11:18 
-0.2 

17*1 
2.0 

S 

21 

0:12 
0.3 

6H» 
1.7 

12:19 
0.2 

18:83 
1.9 

Tu 

21 

0:65 
0.0 

7:16 
1.9 

13:29 
0.4 

19K)7 
1.8 

Th 

22 

0:12 
0.5 

5:28 
1.6 

12:00 
-0.1 

18:28 
2.0 

s 

22 

0:54 
0.2 

6:65 
L7 

13K)6 
0.8 

19:10 
1.9 

W 

22 

1:89 
-0.1 

8K» 
L9 

14:16 
0.5 

19:48 
1.7 

A    F 

23 

0:53 
0.4 

6:20 
1.6 

12:41 
0.0 

19:04 
2.0 

M 

23 

1:84 
0.1 

7:44 
1.7 

18:64 
0.3 

19:46 
1.9 

1 

Th 

23 

2:21 
-0.1 

8:56 
1.9 

15:06 
0.6 

20:82 
1.7 

E     S 

24 

1:33 
0.3 

7:12 
1.6 

13:26 
0.2 

19:41 
2.0 

D 

Tu 

24 

2:16 
0.1 

8:31 
1.7 

14:40 
0.4 

20:24 
L8 

S 

^ 

24 

8:11 
—0.1 

9:50 
1.9 

16:02 
0.7 

21:23 
1.6 

D> 

25 

2:16 
0.3 

8:06 
1.6 

14:15 
0.8 

20.'26 
1.9 

W 

25 

3:00 
0.0 

9:22 
1.7 

15:29 
0.6 

21:07 
1.7 

S 

25 

4:06 
-0.1 

10:48 
1.9 

17:04 
0.7 

22:20 
1.6 

;m 

26 

3:00 
0.2 

9:01 
1.6 

15.-06 
0.4 

21:06 
1.9 

Th 

26 

3:48 
0.0 

10:19 
1.8 

16:24 
0.7 

21:51 
1.7 

S;26 

5:08 
—0.1 

11:46 
1.9 

18:05 
0.7 

23:24 
1.6 

Tu 

27 

3:4ft 
0.1 

10:00 
1.6 

15:57 
0.5 

21:49 
1.8 

8 

F 

27 

4:40 
-0.1 

11:19 

1.8 

17:25 
0.8 

22:44 
1.6 

.M    27 

6.-07 
-0.1 

12:46 
1.9 

19:05 
0.6 

W 

28 

4:31 
0.1 

10:55 
1.6 

16:53 
0.6 

22:29 
1.8 

S    28 

5:86 
-0.1 

12:20 
1.8 

18:28 
0.8 

23:41 
1.6 

Tu28 

0-.82 
L6 

7:11 
0.0 

18:89 
1.9 

19:68 
0.5 

Th 

1 

29 

5:20 
0.0 

11:51 
1.7 

17:51 
0.7 

28:16 
1.7 

» 

29 

6:84 
—0.2 

13.-20 
1.9 

19:31 
0.8 

G  n'  29 

1:40 
1.7 

8:14 
0.0 

14:82 
1.9 

20:47 
0.3 

'  F 

30 

6:12 
-0.1 

12:54 
1.8 

18:55 
0.8 

M 

30 

0:43 
1.6 

7:34 
-0.2 

14:16 
1.9 

20:30 
0.7 

j;  Th  30 

2:45 

1.8 

9:12 
0.0 

16:26 
1.9 

21:38 
0.2 

s   s 

31 

0K» 
1.6 

7K)6 
—0.2 

13:53 
1.9 

19:58 
0.8 

O  Tu31 

1:48 
1.7 

8:31 
-0.2 

15:08 
2.0 

21:28 
0.5 

I 

a 
fr 
w 
u 

(fl 
e< 

Th 
com 
cm  : 
hich 
riless 

Th 
i.m.) 

4iiaU 

etic 
parlf 
tfcai 
isl. 
a  m 
etk 
,aU 
nev 
)r;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
»n  of  consecutive  helghte  will  indicate  whet 
1  Low  Water  Springs,  which  is  approximaU 
0  foot  below  mean  sea  level.    To  nud  the  d< 
inns  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Cosmopolitan  Standard.  150th  meri 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
7  moon;  }),  Istquar.;  O.  full  moon;  ^,  3d 
i,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  ii 
3ly  the  datum  of  soundings  on  the  Admin 
»pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  W. ;  0**  is  midnight,  12>>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  nooi 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 


W.  Mo. 


Day  of — 


F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 


Time  and  Helf  bt  of  High  and 
Low  water. 


E    W127 


S    31 


3:45 
1.9 

4:85 
2.0 

5:26 
2.1 

6:19 
2.1 

0:89 
-0.3 

1:26 
—0.3 

2:14 
—0.2 

3:04 
—0.1 

3:56 
0.0 

4:52 
0.1 

5:50 
0.2 

0:19 
1.4 

1:26 
1.4 

2:25 
1.6 

3:19 
1.7 

4:00 
1.7 

4:41 
1.9 

6:27 
2.0 

6:11 
2.0 

0:20 
-0.2 


0:27 
1.6 


1.7 

2:31 
1.9 

8:29 
2.0 

4:24 
2.1 


10:07 
0.0 

10:59 
0.1 

11:49 
0.2 

12:41 
0.3 

7:09 
2.1 

8:00 
2.0 

8:51 
1.9 

9:43 
1.9 

10:36 
1.8 

11:28 
1.7 

12:17 
1.6 

6:50 
0.8 

7:46 
0.4 

8:39 
0.4 

9:31 
0.4 

10:15 
0.4 

11:00 
0.4 

11:45 
0.4 

12:30 
0.5 

6:59 
2.1 


1:04 
-0.2 

7:46 
2.1 

1:60 
—0.2 

8:36 
2.1 

2:40 
-0.2 

9:27 
2.0 

3:35 
-0.1 

10:20 
2.0 

4:37 
0.0 

11:13 
1.9 

5:43 
0.1 

12.-06 
1.8 

649 
0.2 

7:64 
0.2 

8:53 
0.2 

9:52 
0.3 

10:44 
0.4 


16:08 
1.9 

16:49 
1.9 

17:28 
1.8 

18:09 
1.8 

13:29 
0.4 

14:17 
0.5 

16:08 
0.6 

16K)1 
0.7 

17:00 
0.7 

17:55 
0.7 

18:47 
0.6 

13K)7 
1.6 

UrOO 
1.7 

14:41 
1.7 

16:19 
1.7 

15:55 
1.7 

16:32 
1.7 

17:10 
1.8 

17:50 
1.7 

13:15 
0.5 

14:03 
0.6 

14:53 
0.6 

15:46 
0.7 

16:41 
0.6 

17:38 
0.5 

18:31 
0.4 

is.-w 

1.8 

13:56 
1.8 

14:41 
1.8 

15:25 
1.8 

16:08 
1.8 


22:21 
0.0 

23K)8 
—0.1 

23:53 
—0.2 


18:50 
1.8 

19:33 
1.7 

20:19 
1.6 

21:10 
1.6 

22:07 
1.5 

23:10 
1.4 


19:36 
0.6 

20:24 
0.4 

21:05 
0.3 

21:45 
0.2 

22:23 
0.1 

23:00 
—0.1 

23:40 
—0.2 


18:30 
1.7 

19:15 
1.6 

20K)5 
1.6 

21K)0 
1.6 

22.-04 
1.5 

23:12 
1.5 


19:26 
0.8 

20:17 
0.2 

21:06 
0.0 

21:53 
—0.2 

22:39 
—0.3 


NOVEMBER. 


c  Day  of— 


S  ,  W.  Mo. 


M]    8 
Tu:    9 


Time  and  Height  of  High  and 
Low  Water. 


M 

1 

6:16 
2.2 

11:31 
0.4 

Tu 

2 

6.-04 
2.2 

12:20 
0.6 

W 

3 

0:10 
-0.4 

6:68 
2.2 

Th 

4 

0:66 
-0.4 

7:89 
2.1 

F|12 

I 

13 


H 


M   15 


14 


F,19 


S 

;m;22 

I      I 
jTu|23 

E   \v|24 

pJTh  25 

F   26 


O 


S  127 


N  Tu  30 


1:44 
—0.2 

2:82 
—0.1 

8.-21 
0.1 

4:16 
0.8 

5:12 
0.1 

0:07 
1.4 

1:12 
L5 

2:07 
1.6 

2:63 
1.7 

3:89 
1.8 

4:25 
2.0 

5:10 
2.1 

6:66 
2.2 

6:41 
2.2 

0:89. 
—0.8 

1:29 
—0.3 

2:19 
—0.2 

3:14 
0.0 

4:14 
0.1 

6:19 
0.3 

0:19 
1.7 

1:17 
1.8 

2:20 
1.9 

3:19 
2.0 

4:11 
2.1 

5K)0 
LI 


«:26 
2.0 

9:18 
1.9 

9:59 
1.8 

10:44 
1.7 

11:90 
1.7 

6:16 
0.5 

7t2i 
0.6 

8:18 
0.6 

9K)6 
0.6 

9:53 
0.6 

10:40 
0.6 

11:26 
0.6 

12:U 
0.6 

12:69 
0.6 

7:27 
2.2 

8:16 
2.1 

9K)1 
2.1 

9:50 
2.0 

10:38 
1.9 

11:34 

1.8 

6:31 
0.4 

7:84 
0.4 

8:35 
0.5 

9:30 
0.6 

10:20 
0.6 

11:10 
0.6 


16:61 
L8 

17:88 
L8 

13K)6 
0.6 

18:56 
0.6 

14:47 
0.6 

16:40 
0.6 

16:30 
0.6 

17:20 
0.5 

18:13 
0.6 

12.-26 
L6 

13K)6 
L7 

18:49 
L7 

14:80 
1.7 

16:10 
1.7 

16:61 
1.7 

16:88 
1.7 

17:17 
1.7 

18:02 
1.6 

18:48 
0.6 

14:88 
0.6 

16:28 
0.5 

16:18 
0.5 

17:10 
0.4 

18:05 
0.2 

12:24 
1.8 

13:10 
L7 

13:57 
1.7 

14:44 
L7 

16.-29 
1.7 

16:15 
1.7 


23:25 
—0.4 


18:17 
1.7 

19K» 
L6 

19:58 
1.6 

20:48 
1.5 

21:50 
1.4 

22:58 
1.4 


19:03 
0.3 

19:48 
0.2 

20:80 
0.1 

21K)9 
0.0 

21:49 
—0.1 

22:29 
—0.2 

23:11 
—0.3 

23:64 
—0.4 


18:53 
1.6 

19:46 
L6 

20:47 
1.6 

21:64 
1.6 

23:06 
1.6 


19K)0 
0.1 

19:50 
—0.1 

20:39 
—0.2 

21:28 
—0.4 

22:14 
—0.4 

28:00 
—0.5 


DECEMBER. 


S 


Day of— 

W. 

Mo. 

W 

1 

Th 

2 

F 

3 

S 

4 

6 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

s 

12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

8 

18 

S 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

F 

31 

Time  and  Height  of  High  and 
Low  Water. 


6:46 
2.1 

6:31 
2.1 

0:90 
-0.8 

1:17 
-0.2 

0.0 

2:49 
0.2 

8:41 
0.8 

4:43 
0.6 

6:44 
0.6 

0:46 
1.6 

1:88 
1.6 

2:28 
L7 

8:18 
1.9 

4:06 
2.0 

4:62 
2.1 

6:87 
2,2 

6:21 
2.2 

0:21 
—0.4 

1:10 
—0.8 

2:01 
—0.1 

2:56 
0.0 

8:66 
0.2 

5:06 
0.4 

6K)9 
0.6 

1:04 
L8 

2K)6 
1.9 

8:06 
1.9 

8:56 
2.0 

4:41 
2.0 

6:26 
2.1 

6K)8 
2.1 


U:68 
0.6 

12:46 
0.6 

7:16 
2.1 

7-.56 
2.0 

8:88 
2.0 

9:19 
1.9 

10:00 
L8 

10:50 
L7 

11:33 
1.7 

6:42 
0.7 

7:89 
0.7 

8:33 
0.7 

9:26 
0.7 

10:16 
0.7 

11:04 
0.7 

11:61 
0.7 

12:40 
0.6 

7K)7 
2.2 

7:61 
2.2 

8:34 
2.1 

9:18 
•2.0 

10:11 
L9 

10:66 
1.8 

11:42 

1.7 

7:10 
0.6 

8:10 
0.7 

9K)5 
0.8 

9:56 
0.8 

10:46 
0.7 

11:34 
0.7 

12:21 
0.6 


17K)0 
1.7 

17*0 
1.7 

13:S4 
0.6 

14:24 
0.6 

15:10 
0.5 

16:56 
0.4 

16:46 
0.4 

17:96 
0.3 

18:25 
0.2 

12:17 
L7 

13:00 
L7 

13:45 
L7 

14.-90 
L7 

16:16 
1.6 

16:04 
1.6 

16:62 
1.6 

17:44 
1.6 

1328 
0.5 

14:15 
0.5 

16KH 
0.4 

16:51 
0.3 

16:44 

a2 

17:86 

ai 

18  JO 
—0.1 

12:80 
1.7 

18:18 
1.7 

U106 
1.7 

14:56 
1.7 

15:47 
L7 

16-.S8 
1.7 

17:28 
1.6 


234.- 

—0.4 


IS:*:- 
1.6 

19:31 

20^31 
H 

2132 
lA 

2L>> 
1.4 

23:44 
1.4 


19:10 
0.1 

19-53 
0.(* 

20:36 

-ai 

2111' 
— '.1.3 

—0.4 
22:4^ 

23:34 
—0.4 


1857 

19:a^ 
1.6 

20:3: 

1.6 

21.45 
1.6 

2255 
LT 

2359 
1.7 


20:13 
-0.3 

21  .-04 
-0.4 

2132 

-a4 

22-JS 
-0.4 

2354 

-0.3 


The  lidea  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiffhts  on  the  second  line  of  each  day: 
a  comparison  ol  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  isapproximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  1.0  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian,  E.:  0»«  ifi  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  thefor^ 
noon  (a.  m.),  all  greater  are  in  the  aftenioon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47 l« 
3:47  p.  m. 

#,  new  moon;  "}),  Ist  quar.-  O.  f"ll  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

1 

^rARf^n. 

e  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Day of— 

Time  and  Height  of  High  and 
Low  Water 

o 

W.  Mo. 

W. 

Mo. 

W.  Mo. 

F|     1 

8:01 
2.6 

9:14 
3.5 

15:02 
2.2 

23:09 
4.4 

M 

1 

9:60 
2.0 

.    .    . 

M 

1 

2:37 
L9 

7:44 
3.8 

13:49 
1.8 

21:00 
5.1 

S 

2 

8:86 
2.4 

11:48 
8.0 

16:28 
2.6 

.    .     . 

N 

Tu 

2 

1:11 
4.8 

10K» 
LI 

17:18 
8.4 

21:13 
2.7 

N 

Tu 

2 

3:27 
2.8 

6:12 
8.0 

13:03 
L9 

28:19 
4.3 

s 

3 

0:58 

4.8 

9:21 
L4 

15:48 
8.8 

20:12 
2.4 

W 

3 

8.-21 
5.6 

10:36 
0.8 

17:15 
4.0 

22:05 
2.1 

W 

3 

10:09 
L3 

17:38 
3.8 

21:38 
3.0 

M 

4 

2:29 
5.5 

9:66 
0.6 

16:20 
8.7 

21:11 
1.9 

Th 

4 

4:11 
6.2 

11:00 
—0.8 

17:30 
4.6 

22:39 
L4 

Th 

4 

3:81 
5.1 

10:21 
0.6 

17:08 
4.5 

22:10 
2.0 

Tu 

5 

8:25 
6.2 

10:82 
0.0 

16:51 
4.1 

21:64 
1.6 

O 

F 

5 

4:46 
6.6 

1134 
—0.6 

17:47 
5.0 

28:10 
1.0 

F 

5 

4:13 
5.8 

10:41 
—0.1 

17:11 
5.1 

22:41 
LI 

N 
O 

W 

6 

4:04 
6.6 

—0.4 

17:19 
4.4 

22:29 
1.3 

S 

6 

5:18 
6.8 

11:45 
—0.7 

18K)4 
5.3 

23:35 
0.8 

S 

6 

4:43 
6.3 

11:09 
—0.6 

17:26 
5.7 

28:09 
0.6 

Th 

7 

4:49 
6.9 

11:27 
—0.5 

17:41 
4.5 

22:55 
1.2 

6 

7 

5:35 
6.9 

12.-03 
-0.7 

18:19 
5.5 

23:54 
0.6 

5 

6 

7 

5:11 
6.7 

11:30 
-0.8 

17:43 
6.2 

23:31 
0.1 

F 

8 

5K)2 
7.0 

11:48 
-0.5 

18:00 
4.6 

28:18 
LI 

A 

M 

8 

5:56 
6.8 

12:20 
—0.7 

18:31 

5.8 

•    •    • 

M 

8 

5:31 
6.8 

11:47 
-0.8 

17:66 
6.5 

23:51 
—0.1 

S 

9 

5:24 
7.0 

12K>5 
-0.4 

18:15 
4.7 

23:39 
1.0 

Tu 

9 

0:14 
0.4 

6:17 
6.7 

12:84 
—0.6 

18:42 
6.0 

E 

Tu 

9 

5:53 
6.8 

12:00 
—0.7 

18:09 
6.7 

.    .    . 

S    10 

5:44 
6.9 

12:21 
-0.4 

18:30 
4.9 

E 

W 

10 

0:84 
0.8 

6:39 
6.5 

12:68 
—0.5 

19:01 
6.3 

W 

10 

0:08 
—0.3 

6:10 
6.6 

12:13 
—0.6 

18:21 
6.9 

aI  M 

11 

0K)1 
1.0 

6:10 
6.8 

12:42 
—0.3 

18:51 
5.1 

Th 

11 

1:01 
0.2 

7K)1 
6.2 

13:11 
-0.2 

19:28 
6.3 

Th 

11 

0:25 
—0.4 

6:28 
6.5 

12:26 
-0.6 

18:34 
7.0 

Tu 

12 

0:30 
0.9 

6:38 
6.4 

18:05 
—0.1 

19:21 
5.3 

F 

12 

1:80 
0.4 

7:24 
5.7 

13:32 
0.1 

19:53 
6.2 

F 

12 

0-46 
-0.4 

6:45 
6.2 

12:40 
-0.3 

18:61 
7.1 

W 

13 

1:06 
1.0 

7:10 
6.0 

18:35 
0.1 

20:00 
5.4 

(C 

S 

13 

1:59 
0.7 

7:52 
5.0 

13:54 
0.5 

20:29 
6.9 

S 

13 

1:09 
—0.2 

7:08 
6.6 

13:00 
-0.1 

19:15 
6.9 

E 

Th 

14 

1:45 
1.3 

7:46 
5.3 

14:06 
0.5 

20:40 
5.3 

s 

14 

2:86 
L4 

8:20 
4.1 

14:15 
LI 

21:13 
5.4 

s 

14 

1:84 
0.2 

7:23 
4.9 

18:19 
0.8 

19:89 
6.6 

(C 

F 

16 

2:80 
1.7 

8:29 
4.6 

14:86 
1.1 

21:36 
5.1 

M 

15 

8:26 
2.2 

8.<20 
8.4 

14:11 
L9 

22:34 
4.8 

c 

M 

15 

2K)5 
0.9 

7:41 
4.2 

13:30 
0.9 

20M 
5.8 

S 

16 

8.-21 
2.2 

9-.81 
3.8 

15:14 
1.8 

22:51 
4.9 

Tu 

16 

9:45 
L8 

s 

Tu 

16 

2:39 
1.9 

7:26 
3.3 

18:20 
L6 

20:10 
4.9 

M 

17 
18 

.6:88 
2.5 

0:28 
4.9 

11:81 
3.1 

9:11 
1.4 

16:06 
2.4 

15:46 
8.0 

20:14 
2.6 

s 

W 

Th 

17 
18 

1:45 
4.7 

8:45 
5.6 

10:11 
0.8 

10:40 
0.0 

17:28 
3.9 

17:21 
4.6 

21:48 
2.7 

22:27 

1.8 

W 

Th 

17 
18 

10:47 
L8 

10:08 
0.9 

18:35 

4.0 

. 

. 

17:16 
4.8 

22.iX) 
2.7 

.    .    . 

Tu 

19 

2:22 
5.5 

10:00 
0.5 

16:38 
8.9 

21:30 
2.1 

F 

19 

4-.80 
6.8 

11.-09 
^.5 

17:36 
5.0 

22:57 
L2 

F 

19 

3:55 
5.1 

10:25 
0.3 

17:04 
4.9 

22:25 
L5 

W  20 

3:81 
6.1 

10:89 
—0.2 

17:11 
4.9 

22:14 
1.7 

• 

S 

20 

6:08 
6.7 

11:81 
-0.8 

17:53 
5.4 

28:25 
0.7 

S 

20 

4:25 
6.9 

10:50 
-0.8 

17:11 
6.6 

22:61 
0.7 

s 

Th  21 

4:19 
6.7 

11:U 
-0.6 

17:89 
4.6 

22:49 
L4 

p 

s 

21 

5:29 
6.9 

11:54 
-0.7 

18:07 
5.7 

28:49 
0.4 

p 

6 

21 

4:54 
6.4 

11:13 
—0.6 

17:24 
6.1 

23:16 
0.0 

• 

F 

22 

4:55 
6.9 

11:40 
—0.7 

18.-07 
4.8 

23:16 
LI 

M 

22 

5:51 
6.8 

12.11 
—0.6 

18:19 
6.0 

f 

M 

22 

5:17 
6.6 

11:31 
—0.5 

17:87 
6.5 

23:38 
—0.8 

p 

S 

23 

5:22 
7.0 

12:04 
-0.6 

18:21 
4.9 

23:40 
LO 

£ 

Tu 

23 

0K)6 
0.2 

6:13 
6.6 

12:23 
—0.4 

18:80 
6.2 

Tu 

23 

5:40 
6.7 

11:44 
—0.6 

17:49 
6.7 

23:66 
—0.5 

l» 

24 

5:45 
7.0 

12:21 
-0.5 

18:85 
5.0 

W 

24 

0:24 
0.1 

6:31 
6.3 

12:84 
-0.2 

18:41 
6.6 

W 

24 

5:59 
6.6 

11:64 
-0.8 

17:59 
6.9 

M 

25 

0:01 
0.9 

6:09 
6.7 

12:89 
—0.3 

18:48 
5.2 

Th 

25 

0:45 
0.0 

6:49 
6.1 

12:47 
-0.1 

18:59 
6.6 

Th 

25 

0:11 
-0.6 

6:11 
6.2 

12:08 
-0.2 

18:09 
7.2 

Tui26 

0:21 
0.8 

6:80 
6.5 

12:55 
—0.1 

19K)1 
5.4 

F 

26 

1:18 
0.1 

7K)6 
6.7 

13K)2 
0.0 

19:19 
6.6 

F 

26 

0:80 
—0.6 

6:25 
5.9 

12:14 
—0.2 

18:25 
7.3 

E 

W  27 

0:61 
0.7 

6:66 
6.0 

18:15 
0.2 

19:27 
6.7 

D 

S 

27 

1:88 
0.5 

7:25 
5.1 

18:21 
0.3 

19:50 
6.4 

S 

27 

0:49 
—0.3 

6:40 
5.5 

12:29 
—0.1 

18:47 
7.2 

Th  28 

1:23 
0.9 

7:21 
5.4 

13:83 
0.6 

'  19:56 
5.6 

s 

28 

2m 

LO 

7:42 
4.3 

18:40 
0.7 

20:20 
5.8 

'  s 

28 

1:11 
0.0 

6:58 
6.0 

12:49 
0.1 

19:13 
6.9 

D 

F|29 

1:57 
1.2 

7:48 
4.8 

18:51 
0.9 

20:33 
5.5 

J 

M 

29 

1:40 
0.6 

7:16 
4.4 

18:10 
0.5 

19:40 
6.2 

S    30 

2:81 
1.8 

8:11 
4.0 

14:11 
1.3 

21:23 
5.2 

Tu 

30 

2:11 
L4 

7:30 
8.7 

13:20 
1.8 

2002 
5.3 

S   31 

3:24 
2.6 

8:00 
3.0 

14:21 
1.8 

22:45 

4.8 

jW 

31 

2:49 
2.8 

6:41 
2.9 

12:48 
2.0 

19:20 
4.2 

'a 
In 
w 
in 

(a 

eq 

The  tic 
comparia 
am  Mean 
hich  is  3 
gs  given 

The  tin 
.m.),all 

#,  neif 
uator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  1.0  foot  abo 
.2  feet  below  mean  sea  level.    To  find  the  d 
on  the  chart,  unless  a  minus  ( - )  sign  is  bel 
aeused  is  Cosmopolitan  Standard,  135th  meri 
greater  are  in  the  afternoon  (p.  m.)  and  whc 
r  moon;  ^.  Istqnar.;  O.  full  moon;  (^,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  in 
ve  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  incrc 
ore  the  height,  in  which  case  subtract  it. 
dian,  E.:  0>>is  midnight,  \2^  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
luar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
iased  by  1.0  foot  to  the  sound- 
less than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

• 

of- 

MAY. 

JUNE. 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

I 

Day 

Time  and  Heif  ht  of  High  and 
Low  water. 

S 

Dayof- 

TimeandHei^tof  High  and 
Low  Water. 

W.  Mo. 

W.  Mo.! 

W. 

Mo. 

Th    1 

9:46 

1.7 

17:10 
4.0 

21:38 
2.9 

A  '  8  I    1 1 

1:55 
4.0 

8:66 
1.4 

15:28 
4.8 

21:26 
1.6 

Tu 

1 

3:01       9K» 
4.6        1.0 

16:U 
6.2 

2154 

6.2, 

f!  2 

3:11 
4.6 

9:62 
0.9 

16:81 
4.8 

21:59 
1.7 

1^1    2 

8:09 
4.7 

9:27 
0.8 

16:48 
5.6 

21:66 
0.7 

W 

2 

8:50       9:40 
4.9        0.7 

15:46 
6.7 

22^  ' 
-0-3 

A 

S      3 

3:68 
6.8 

10:16 
0.2 

16:35 
6.6 

22:35 
0.7 

ElMj  3; 

8:48 
6.4 

9:64 
0.3 

16i» 
6.4 

22:26 
—0.1 

Th    3 

4:81      10:11 
6.1        0.7 

16:16 
7.0 

23:00 

6 

4 

4:21 
6.0 

10:36 
-0.2 

16:50 
6.4 

22:51 
0.0 

Tu 

4! 

4:21 
5.9 

10:20 
-0.1 

16:28 
6.9 

22:61 
—0.6 

O 

Fj   4 

&M     1038 
5.0        0,9 

16:45 
7.2 

2S:2» 

-0.7 

E 

M 

5 

4:60 
6.4 

10:69 
-0.5 

17:09 
6.8 

28:14 
-0.5 

o;w 

5. 

4:62 
6.0 

10:46 
-0.1 

16:49 
7.1 

23:16 
-0,8 

S     5 

6:88     10:60 
4.7        1.0 

17«4 
7.2 

2854 
-0.5 

G 

Tu.   6 

5:16 
6.6 

U:19 
-0.7 

17:22 
7.1 

23:85 
-0.8 

Th 

6| 

5:18 
5.8 

11K)1 
0.1 

17X)6 
7.8 

2837 
-0,8 

8 

6     6 

5:66     U:16 
4.4        1.1 

17:26 
7.2 

W     7 

6:35 
6.6 

11:88 
—0.5 

17:88 
7.2 

28:52 
—0.8 

F  ;    7. 

1 

6.-38 
6.6 

11:18 
0.3 

17:28 
7,4 

23:58 
-0.7 

M     7 

0:15       6:17 
-0,8        4.2 

U:S4 
1-2 

17-iO, 

7.0! 
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6.3 

22:55 
—0.3 

O 

Tu  31 

5:34      11:10      17:13 
5.4         0.6         6.7 

th  their  times  on  the  firs 
ther  it  is  high  or  low  wa 
the  datum  of  soundings 
water,  add  the  tabular  t 
ght,  in  which  case  subti 
dian  £.;0»  is  midnight.] 
n  diminished  by  12  give  t 
oar.;  E,  moon  on  the  eq 

23:38 
—0.7 

1 

The  tid 
a  comparia 
from  Mean 
is  3.2  feet  b 
on  the  cha 

The  tin 
(a.m.),  all 

•,  ne^ 
equator;  A 

les  are  placed  in  the  oraer  ot  occun 
on  of  consecutive  heights  will  indi< 
Low  Water  Springs,  which  is  1.0  (o 
•elow  mean  sea  level.    To  find  the  < 
rt,  unless  a  minus  (— )  sign  is  befor 
16  used  is  Cosmopolitan  Standard,  13 
greater  are  in  the  afternoon  (p.  m. ) 
'  moon;  ^,  1st  quar.;  O.  ^ull  moon; 
,  P,  moon  in  apogee  or  perigee. 

•enc 
3ate 
otat 
lept 
eth 
.5th] 
and 

e.wi 
whe 
K)ve 
hof 
Bhei 
neri 
whe 
3dq 

t  line  a 
ter.    Tl: 
on  the  / 
eight  i 
■act  it. 
2>>isno( 
lie  time 
uator;  J 

nd  heights  0 
le  heights,  ii 
Ldmiralty  CI 
acreased  by 

on;  all  hours 
«  after  noon 
S,  S,  moon  f 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
lartsfor  this  region,  and  which 
l.O  foot  to  the  soundings  given 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47 183:47  p.  m. 
arthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

^hand 

DECEMBER. 

^ 

Dayol— 

TUae  and  Bi'Jffht  of  fli(rh  and 

Low  Water. 

:4 

Umrot. — 

: 1  Time  and  Heixh 

t  of  Hij 
ater. 

1 

Day  of— 

Time  and  Height  of  Hi{rb  uii 
Low  Water. 

F 

Mo. 

W. 
M 

Mo. 

Low  W 

W. 

Mo. 

1 

6*27 
fl.H 

n:40 
-4).  5 

17:42 

e.4 

23^35 
-hO.2 

1 

630      11:67 
7.6     -0.6 

17:48 
5.0 

23:25 
0.2 

W 

1 

5:26 
7.4 

12:14 
-0.2 

18:00     33P 

4.4     i: 

B 

2 

6:40 
7,0 

11^ 

17:66 
6.0 

--0.1 

N 

Ta    2 

5:40      12:16 
7.6     -0.3 

18K)4 

4.8 

23:42 
0.3 

Th    2 

1 

5:50 
7.2 

12:35 
0.0 

18:20     3;/ 
4.4       1  ' 

S 

11 

6:£0 
7.^ 

12:15 

mio 

5.6 

23:65 
0.0 

W     3 

1 

6:00      12:38 
7.4         0.0 

18:18 
4.5 

F 

3 

6:15 
6.8 

13:00 
0.3 

18:52    .   .  , 
4.2   ..  . 

Hj   4 

7.;i 

12:34 
-0,3 

1^:22 

fK2 

Til 

4 

0K)2       6:25 
0.4         7.0 

18:06 
0.4 

18:45 
4.2 

Is 

4 

0:30 
LI 

6:45 
6.2 

13:30     !?:« 

0.7       4  1 

Tu 

5 

0:1U 
0.0 

S:2h 
"2 

12:5fi 
0.1 

18:40 
4.^ 

Ci  F 

5 

0:30       6:50 
0.8         6.3 

18:36 
LO 

19:17 
8.8 

c 

• 

5 

1:10 
L6 

7:20 
5.3 

14:07     •:0v 
L2       3^ 

N 

\V 

(J 

0:^ 
9.2 

6.e 

13:24 
O.tS 

tB:5d 
4.3 

S 

6          0:M       7:14 
1. 5        5. 4 

14:16 

1.8 

20:20 
8.1 

M 

6 

2:02 
•2.4 

8:20 
4.4 

loKC    -n:-:  i 

Th 

7 

0:50 

o.« 

7:16 
&.2 

13:,Vi 
1.4 

lt:H 
^.7 

S 

7          IM       7:10 
2.5         4.8 

19K)0 
2.4 

fl-^" 

7 

4*2 
8.2 

10:56 
8.6 

1725   . 
2.2   ..  , 

F 

8 

La 

7:M 
5l4 

14:34 

2.3 

ia:42 
3.0 

M 

g          3:50       8:50 
3.8         2.9 

18^28 
8.6 

20:35 
L6 

W 

8 

0:52 
4.5 

8r26 
2.1 

i3r:4    :^M)i 

8.8       U 

H 

i| 

0:42 
2.0 

7:10 
4.4 

21:30 

.    .     . 

Ta 

U          3.-00       9:10 
4.7         L7 

14:48 
4.5 

21:aS 
LO 

Th 

9 

2KX) 
6.4 

9K)6 
LI 

14:45     3f;# 
4.4       1.:: 

S 

H) 

4:i50 
3.9 

9:24 
3.0 

14:S6 
4.1 

21:30 
LI 

AW 

10  ,  *      3:16       9:88 
'          5.6         0.7 

15:26 
5.2 

21:80 
0.4 

F 

10 

2:50 
6.2 

9:40 
0.2 

15:37     r- 

4.8       0.^ 

M   U 

f      1 

4^ 
C7 

L8 

15:25 
5.1 

21:?>2 
0.4 

Th 

11  '         3:40      10:06 
6.4     -0.1 

16K)2 
6.8 

21:57 
0.0 

S 

11 

8:80 
6.7 

10:16 
—0.6 

16:l«i     ^\ 

5.0     -Cr 

Tu  12' 

410 

5.6 

O.S 

16.00 
5.7 

22:14 
0.0 

F 

12 

4:04      10:84 
7.0     -0.7 

16:30 
5.9 

22:24 
-0.1 

Is 

12 

4.-05 
7.2 

10:50 
— L2 

16:54     22:2J 
6.1        0.T 

K 

W 

13 

4.-25 

10:32 
0.0 

16:28 
&.3 

22^1^1 
^-0.4 

•  1  s 

13 

4:28      10-.58 
7.4     — LO 

17:00 
5.8 

22:45 
0.0 

•  |m 

13 

4:32 
7.4 

11:18 
—0.9 

1724     2230 
4.9       0.S 

m 

Thil4 

1 

4:43 
6.B 

10:M 
-0.5 

16:64 
6.5 

—0.6 

S 

H 

4:47      11:22 
7.6     —1.0 

17:20 
5.5 

23:00 
0.2 

s 

Tu,  14 

4:56 
7.5 

11:45 
—0.8 

17:46     aiO 
4.7       u.> 

F 

15 

6^ 
7/1 

11:]7 
-0,9 

17,15 
6.5 

23:12 

^.5 

M 

15;         5:05      11:43 
7.6     -0.9 

17:36 
5.2 

28:14 
0.4 

W  15 

5:18 
7.4 

12K)6 
-0.5 

18:05     2S:> 
4.4       LO 

S 

1^ 

6:lfl 
7.3 

1136 
-0.9 

17:34 
6.2 

23:25 
-0.3 

',Tu 

m 

5r20      12K)2 
7.6     -0.6 

17:56 

4.8 

23:30 
0.5 

iTh  16 

5:40 
7.2 

12:28 
-0.8 

18-2S    m: 

4.3     11 

§ 

17 

5:30 
7.4 

11:54 

-o.» 

17:fi0 
6.S 

23:36 
-0.1 

R 

W 

17 

5:40      12:25 
7.5     -0.3 

18:12 
4.5 

23:44 
0.7 

f|i7 

6:04 
6.9 

12:52 
0.1 

1S:4«    . 
4.2    .    . 

M 

JS 

6:43 
7.5 

1!U0 

— o.a 

6.4 

mm 
ai 

Th'  IS 

1 

6:02      12:50 
7.2         0.1 

18:84 
4.1 

s 

18 

0:14 
1.2 

6:30 
6.4 

13:1?*     I?i^' 
0.5       i.. 

Tu 

IH 

6^00 
7.5 

12:33 
-0.4 

1&:M 
5.0 

:  ; 

F 

li* 

0K)6       6:26 
0.9         6.7 

13:18 
0.7 

19:00 
8.8 

S 

19 

0:50 
L4 

7K)0 
5.8 

13:46     JO^- 
LO      i: 

W 

2t> 

0:05 
0.2 

6:20 
7.2 

12:67 
0.1 

1^:40 
4.5 

S 

m 

0:82       6:50 
L3         5.9 

18:48 
1.3 

19:46 
8.4 

D 

M 

20 

1:30 
2.0 

7:86 
4.8 

14:15     21.1" 
1.5       it 

9'Tli 

21 

0,6 

6:44 
&7 

13:26 
0,7 

i?:oa 

4.0 

5 

8 

21 

0:54       7:18 
2.0         4.9 

14:30 
2.1 

£ 

Tu 

21 

2:26 
2.6 

8-.30 
3.9 

15«)     22:54 
2.1        4.1' 

^    F 

22 
23 

0:42 
1.0 

0:45 
L7 

7SH 
fiO 

7:0« 

UflO 
).5 

11:16 
2.4 

19:15 
3,3 

I7r20 
2,8 

• 

M 

22 

6-25      19*58 

iir 

22 

4:32 
3.1 

0:42 
4.5 

11:16 
3.3 

9K)4 
L8 

16:27    .   . 

8.9         2.2 

1    >T 

2.7    .   . 

Tu'23 

2:52       9:00 
4.1         2.4 

14:12 
3.8 

20:40 

L8 

P 

Thi2a 

1 

14:34     J-^: 
3.5       U 

i 

24 

OHM 
X2 

6:€6 
4.2 

21:16 

.     .     . 

K 

W   24 

2:54        9:23 
4.7         1.5 

15:10 
4.5 

21:10 
L4 

f 

24 

2:10 
6.3 

9:88 
0.9 

15:45     20* 
8.8       io 

M 

25 

4:10 
1.3 

9:25 
2.5 

15:00 
4.3 

21:30 
0,9 

r 

Th  25 

3:14       9:50 
5.6         0.5 

16:50 
5.0 

21:35 
0.9 

s 

25 

3K)5 
6.0 

10:11 
0.1 

16.25      21:*.' 

4-1           l.-i 

Xu 

26 

S:53 
5.1 

9:46 

15:3ft 
5.2 

•21 M 
0.5 

F 

26          8:40      10:15 
.          6.4     -0.3 

16:22 
5.2 

22:02 
0.7 

S  |26 

1 

3:45 
6.5 

10:48 
-0.8 

16:58     221: 
4.3       n 

EW 

27 

4^ 
5.  a 

10:10 
0.4 

16:10 
5.6 

22:14 
0.2 

OS 

27          4:05      10:46 
7.0     -0.7 

16:50 
6.2 

22:24 
0.6 

9 

M 

27 

4.-20 
6.9 

11:15 
—0.5 

17:25     22:+.' 
4.4        I' 

**  Th 

2S 

4;aO 
fi.4 

10:40 
—0,3 

ie:40 
6.1 

22:36 
-0.1 

gl28|         4:30      11:12 
'°l          7.2     -0.8 

17:12 
6.0 

22:40 
0.6 

Tu 

28 

4:48 
7.1 

11:40 
—0.5 

17:45     231'. 
4.4       1.1 

O    F 

29 

4:36 
ft.  9 

11:00 
-0,3 

17:00 

22:52 
0.0 

M    29  1         4:48      11:*4 
'          7.4     —0.7 

17:28 
4.7 

22:57 
0.7 

W  29 

5:10 
7.1 

11:58 
-0.4 

18«)     "SJ' 
4.4        1'-' 

;  8  iHO 

4:52 
7.  a 

llrJO 
-0.9 

17:l»0 
5.7 

231KJ 
0.1 

n!t«;30       *^    n:« 

17:42 
4.5 

28:12 
0.7 

Th  30 

6:30 
7.1 

12:16 
—0.2 

18:16     2S:IJ 
4.5        1." 

l» 

ai 

6!a7 
7.4 

lt:40 
^-0.8 

17t35 
5.4 

23:15 
0,2 

i 

F 

31 

6:64 
6.9 

12:36 
-0.2 

18:3S   . 
4.7   .  . 

»ofeMhday; 
arerwkonrt 
)n.andwbk'h 
be  soundinr 

itheforeno-x. 

47ia8:47p.m 
r  sooth  of  tb€ 

i 

Thetld 
a  comparts 
from  Mean 
is  3.2  feet 
given  on  tt 

The  tin 
(a.m.).all 

#.  new 
equator;  A 

vs  aft;  pluc-ed  In  the  oftler  of  txiciirroiiue,  with  their  times  on  the  first  line  and  heiffhts  on  the  second  lin< 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights, In  feet  and  tenths. 

Low  Water  Springs,  which  is  1. 0  iootabove  the  datum  of  80unding}<on  the  Admiralty  Charts  for  this  regie 
below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  increased  by  1.0  foot  to  tl 
le  chart,  unless  a  minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

le  used  is  Cosmopolitan  Standard,  135th  meridian,  E.;  0»»  is  midnight,  12>>  is  noon;  all  hoars  less  than  12  are  Ix 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16: 

moon;  ^,  1st  quar.;  O.  ^"^1  moon;  (C,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  oi 
,  P,  moon  In  apogee  or  perigee. 

RANGOON,  BURMA,  1909. 


241 


JANUARY. 

— 

rEBRUAHV. 

MAKf  IL 

7^ 

Day  of— 

Time  and  Height  of  High  Aiiil 
Low  Water, 

1 

Day  of— 

Time  and  Height  uf  Rljthund 
LowlVator. 

N 

Day  of— 

TIrafl  litjd  Height  of  Migh  emd 
Low  Water. 

VV. 
F 

MO. 

1 

W.JMo. 

W. 

BTo. 

0.-02 
18.6 

6:27 
2.8 

12:40 
12.9 

18:50 
L8 

M 

1 

1:42 
13.7 

8:20 
2.0 

14:27 
12.3 

20:47 
2.3 

M 

1 

6:80 
3.0 

13:00 
1L3 

19:06 
8.8 

Is  1    2 

1K» 
14.3 

7:38 
L8 

13:45 
18.1 

19:59 
1.5 

N 

Tu 

2 

2:40 
14.0 

9:27 
1.1 

16:28 
12.6 

21:48 
1.5 

Tu 

2 

1:19 
12.8 

7:53 
2.7 

14:15 
1L7 

20:81 
8.2 

S     3 

2:05 
14.8 

8:43 
1.1 

14:38 
13.8 

21:00 
1.1 

W 

3 

3:28 
14.4 

10:20 
0.4 

16:08 
13.0 

22:38 
0.9 

W 

3 

2:28 
13.1 

9:07 
1.8 

16:14 
12.8 

21:87 
2.1 

M,    4 

2:53 
15.1 

9:42 
0.8 

15:25 
13.5 

21:57 
0.6 

Th 

4 

4:10 
14.7 

11:03 
—0.2 

16:43 
13.3 

23:20 
0.5 

Th 

4 

3:16 
13.6 

10:01 
0.8 

15:57 
12.9 

22:26 
1.1 

Tu 

5 

8:87 
15.8 

10:29 
-0.3 

16:10 
13.7 

22:45 
0.4 

o 

F 

5 

4:48 
14.7 

11:40 
—0.5 

17:13 
13.7 

23:57 
0.5 

F 

5 

3:59 
14.1 

10:44 
0.0 

16:80 
13.5 

23:05 
0.4 

N    W 

0 

6 

4:18 
15.4 

11:12 
-0.6 

16:46 
13.7 

23:27 
0.5 

s 

6 

6:17 
14.8 

12:12 
-0.5 

17:40 
14.1 

S 

6 

4:35 
14.4 

11:20 
-0.5 

16:57 
14.1 

23:40 
0.1 

;    Th 

7 

4.-23 
15.8 

11:50 
—0.6 

17:18 
18.7 

:  :  : 

1 

7 

0:27 
0.7 

5:44 
14.8 

12:41 
-0.4 

18:03 
14.5 

C 
A 

6 

7 

6:04 
14.6 

11:51 
-0.7 

17:22 
14.7 

.    .    . 

F 

8 

0:03 
0.8 

5:24 
15.1 

12:25 
—0.3 

17:47 
13.8 

A 

M 

8 

0:55 
0.9 

6:08 
16.2 

18:08 
0.1 

18:26 
15.0 

M 

8 

0:09 
0.1 

6:28 
15.0 

12:20 
-0.5 

17:43 
16.2 

,S      9 

1 

0:39 
1.3 

5:62 
14.8 

12:69 
0.0 

18:15 
13.9 

Tu 

9 

1.-20 
1.3 

6:82 
15.3 

13:30 
0.7 

18:62 
15.5 

E 

Tu 

9 

0:36 
0.2 

6:50 
15.2 

12:42 
0.1 

18:05 
15.8 

»    10 

1:10 
1.8 

6:18 
14.9 

13:28 
0.6 

18:41 
14.2 

E 

W 

10 

1:42 
L7 

7.00 
15.4 

18:52 
L8 

19:27 
16.7 

W 

10 

0:67 
0.5 

6:12 
15.5 

13:02 
0.6 

18:27 
16.3 

A 

M 

11 

1:88 
2.4 

6:49 
14.8 

13:58 
1.1 

19:17 
14.3 

Th 

11 

2:10 
L9 

7:36 
15.2 

14:18 
1.7 

20K)8 
15.5 

Th 

11 

1:16 
LI 

6:36 
15.8 

18:18 
L8 

18:57 
16.6 

Tu'l2 

1 

2K)7 
2.8 

7:24 

14.5 

14:29 
1.7 

19:59 
14.2 

F 

12 

2:46 
1.9 

8:17 
14.5 

14:47 
2.1 

20:55 
14.6 

F 

12 

1:42 
LI 

7:08 
16.8 

13:37 
L5 

19:33 
16.4 

W 

13 

2:42 
8.0 

8.-08 
13.9 

15:02 
2.3 

20  50 
13.7 

a 

S 

13 

8:32 
2.2 

9:10 
13.3 

15:80 

2.8 

21:54 
13.4 

S 

13 

2:17 
LI 

7:48 
16.3 

14:13 
L9 

20:16 
15.6 

E 

Th 

14 

8:28 
8.1 

9:00 
18.0 

15:42 
2.9 

21:53 
13.0 

6 

14 

4:28 
2.9 

10:18 
11.9 

16:26 
3.8 

28:12 
12.3 

s 

14 

2:68 
L6 

8:84 
14.1 

14:58 
2.6 

i21K)7 
14.2 

c 

F 

15 

4:24 
8.4 

10:06 
12.0 

16:82 
3.5 

28:07 
12.5 

M 

15 

5:48 
8.5 

12:00 
11.0 

17:52 
4.7 

(T 

M 

15 

3:52 
2.3 

9:87 
12.5 

15:47 
8.7 

22:16 
12.5 

S 

16 

6:82 
8.6 

11:34 
11.2 

17:41 
4.1 

Tu 

16 

0:42 
12.4 

7:22 
3.5 

13:36 
11.4 

19:52 
4.4 

s 

Tu 

16 

5:08 
3.2 

11:20 
ILl 

17:16 
4.8 

l» 

17 

0:21 
li2.6 

6:51 
8.5 

13:01 
11.3 

19:08 
4.2 

s 

W 

17 

1:57 
13.2 

8:43 
2.7 

14:38 
12.4 

21:12 
3.0 

W 

17 

0:03 
1L9 

6:44 
3.5 

18:10 
1L4 

19:24 
4.5 

M 

18 

1-.28 
18.1 

8.-08 
8.0 

14:05 
11.9 

20:27 
3.5 

Th 

18 

2:55 
14.0 

9:47 
1.3 

15:28 
13.4 

22:11 
1.6 

Th 

18 

1:83 
12.7 

8:13 
2.8 

14:18 
12.5 

20:53 
3.0  ' 

Tu 

19 

2:25 
13.9 

9:18 
2.2 

14:56 
12.7 

21:32 
2.7 

F 

19 

3:43 
14.9 

10:37 
0.0 

16:13 
14.5 

22:58 
0.5 

F 

19 

2:87 
13.7 

9:21 
L3 

15:10 
13.8 

21:50 
1.4 

's 

W  20 

8:18 
14.6 

10:17 
1.0 

15:43 
13.4 

22:21 
1.7 

• 

S 

20 

4:27 
15.6 

11:20 
—1.1 

16:64 
15.5 

23:42 
-0.5 

8 

20 

8:28 
14.7 

10:12 
-0.1 

15:54 
15.1 

22:38 
0.0 

Th  21 

3:57 
16.3 

10:55 
0.1 

16:26 
14.2 

23:12 
0.9 

p 

s 

21 

6:08 
16.2 

12:01 
—1.7 

17:84 
16.2 

p 

S 

21 

4:11 
15.6 

10:57 
-L2 

16:29 
16.2 

28:22 
—LI 

• 

F   22 

4:38 
16.8 

11:40 
—0.8 

17:06 
14.8 

23:54 
0.4 

M   22 

0:20 
-1.0 

5:48 
16.8 

12:40 
—1.9 

18:11 
16.8 

• 

E 

M   22 

4:53 
16.3 

11:37 
-1.8 

17:12 
17.2 

:  :  : 

p 

S    23 

5:18 
16.1 

12:18 
—1.1 

17:46 
15.3 

E 

Tu,23 

1:00 
—1.0 

6:26 
16.8 

18:17 
-1.5 

18:47 
16.9 

Tu  23 

0:00 
—1.6 

5:29 
16.9 

12:15 
—1.9 

18:48 
17.5 

S    24 

0:35 
0.4 

5:58 
16.4 

12:58 
—1.2 

18:25 
15.7 

W   24 

i 

1:40 
-0.8 

7:04 
16. 3 

18:66 
-0.8 

19:80 
16.5 

W  24 

1 

0:38 
—1.7 

6.-07 
16.7 

12:54 
-L5 

18:23 
17.4 

M   26 

1:16 
0.2 

6:38 
16.3 

13:39 
-1.0 

19:08 
15.8 

Th  25 

i 

2:20 
-0.1 

7:48 
15.4 

14:38 
0.1 

20:17 
15.6 

Th;25 

1:16 
— L3 

6:42 
16.2 

13:30 
-0.6 

19:00 
16.9 

Tu|  26 

1:58 
0.4 

7:24 
15.8 

14:22 
—0.4 

19:57 
1.5.4 

F 

26 

8:10 
0.7 

8:40 
14.0 

15:23 
1.5 

21:14 
14.4 

F 

26 

1:66 
-0.6 

7:21 
15.3 

14:08 
0.3 

19:42 
15.9 

E 

W'27 

2:45 
0.8 

8:16 
14.8 

15:07 
0.3 

20:54 
14.7 

D 

S    27 

4:02 
1.7 

9:48 
12.5 

16:22 
2.7 

22:28 
13.1 

S    27 

2:40 
0.4 

8K)7 
14.0 

14:53 
2.0 

20:33 
14.5 

3) 

Th   28 

3:87 
1.3 

9:18 
13.7 

15:58 
1.3 

22:00 
14.0 

S 

28 

5:10 
2.5 

11:28 

n.5 

17:38 
3.7 

23:55 
12.5 

1> 

S   28 

8;88 
L6 

9:08 
12.6 

16:50 
3.3 

21:41 
12.9 

F   29 

1 

4:88 
2.0 

10:34 
12.6 

17:00 
2.2 

23:17 
13.4 

N 

m!29 

1 

4:37 
2.6 

10:41 
1L2 

17:08 
4.2 

23:13  ' 

1L8; 

S    30 

5:48 
2.4 

12:05 
12.1 

18:15 
2.8 

Tu  30 

5:54 
3.2 

12:30 
11.0 

18:36 
4.5 

S    31 

1 

0:35 
13.4 

7:04 
2.4 

13:22 
12,1 

19:33 

2.8 

W  31 

1 

0:48 
12.1 

7:18 
3.2 

13:50 
1L4 

20:05 
3.8 

Theti 
a  comparis 
from  Meat 
which  is  7. 
unless  a  m 
The  tir 
forenoon  ( 
is  3:47  p.  m 

desare  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whet 
1  Low  Water  Springs,  which  Is  approximate 
7  feet  below  mean  sea  level.    To  And  the  dc 
Inus  (-)  sign  is  before  the  height,  In  which 
ue  used  is  Burma  Standard  for  the  meridia 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m 

ith  their  times  on  the  first  line  and  heights 
her  it  Is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admira 
'pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n,  97O80'E.;  O"  is  midnight,  12'>  is  noon;  all 
.)  and  when  diminished  by  12  give  the  time 

on  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  les-H  than  12  are  in  the 
B  after  noon;  for  instance,  15:47 

#,  nei^ 
equator;  A 

rmoon;  ^ 
,  P,  moon 

),  Ist  quar.;  Q,  full  moon;  C.  3d  q 
In  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

81983—08- 
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APRIL.                                1 

MAY. 

1 

JUi 
Time  anc 

ra. 

fhsLd 

flJDayof- 

Time  and  Height  of  High  and 
Low  water. 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

d  iDayof— 

1  Height  of  Hlf 
Low  Water. 

^ 

W.  Mo. 

W.  !Mo. 

8 

W.  Mo. 

Th 

1 

1:67 
12.5 

8:36 
2.4 

14:47 
12.2 

21:12 
2.6 

^1  s 

1 

2:16 
12,7 

8:43 
1.9 

14:45 
18.2 

20:22 
2.1 

Tu    1 

2:66 
12.8 

9:28 
L8 

16:10 
14.4 

L-i 

F 

2 

2:S3 
13.1 

9:80 
1,8 

15:28 
13.1 

22:01 
1.4 

1* 

2 

3K» 
13.1 

9:82 
LI 

15:20 
13.9 

22:04 
L2 

W 

2 

3:80 
13.3 

10:10 
L7 

16:45 
14.8 

2i4: 

A 

S 

3 

8:37 
18.6 

10:18 
0.4 

16K)0 
13.7 

22:40 
0.6 

E    M 

3 

8:36 
13.6 

10:18 
0.7 

15:51 
14.5 

22:40 
0,6 

Th 

3 

4:04 
13.5 

10:49 
L8 

16:18 
15.1 

2Sls 
07 

s 

4 

4:10 
14.0 

10-.60 
-0.2 

16:29 
14.5 

23:14 
0.1 

Tu    4 

4M 
13.7 

10:48 
0.5 

16:19 
15.1 

28:14 
0.3 

o 

F 

4 

4:35 
18.7 

11:27 
L8 

16:48 
15.5 

fl.: 

£ 

M 

6 

4:40 
14.3 

11:28 
—0.3 

16:63 
16.1 

28:46 
0.0 

o!w    5 

4-.35 
14.2 

11:20 
0.7 

16:46 
16.4 

28:44 
0.3 

S 

6 

5K>9 
14.0 

11:59 
2.4 

17:19 
16.5 

o 

Tu 

6 

14.8 

11:52 
-0.1 

17:17 
15.6 

;Th 

6 

5:00 
14.4 

11:-I7 
L2 

17:11 
15.7 

s 

s 

6 

0:80 
0.7 

6:45 
14.2 

12:34 
2,5 

ITril 
I'.,-. 

. 

W 

7 

0:10 
0.0 

527 
15.0 

12:15 
0.6 

17:40 
16.1 

|F 

7 

0:11 
0.6 

6:26 
11.6 

12:12 
L8 

17:38 
16.1 

M 

7 

1:09 
0.6 

6:21 
14.4 

13:11 
2.8 

I'*  3:- 

Th 

8 

0:34 
0.8 

6:50 
15.2 

12:34 
1.4 

18^)2 
16.5 

S 

8 

0:41 
0.7 

6:55 
14.8 

12:86 
2.5 

18:10 
16.2 

Tu 

8 

1:49 
0.9 

7:10 
14.3 

13:59 
2,9 

193 

lie 

F 

9 

0:66 
0.8 

6:16 
15.5 

12:48 
1.8 

18:81 
16.8 

s 

9 

1:14 
0.9 

6:30 
16.0 

18:01 
2.8 

18:48 
16.0 

W 

9 

2:86 
LO 

8:08 
13.8 

14:53 
2.8 

3054 
14.2 

S 

10 

1:22 
0.9 

6:47 
15.6 

13:12 
2.0 

19K)7 
16.5 

s'm 

1 

10 

1:61 
L2 

7:14 
14.6 

13:44 
8.0 

19:88 
15.3 

Th 

10 

8:29 
L3 

9:20 
13.4 

15:64 
2.7 

21^ 

US 

s 

11 

1:58 
1.1 

7:27 
15.1 

13:47 
2.3 

19:.50 
15.7 

,     Tu 

1 

11 

2:88 
L6 

8K» 
13.9 

14:89 
8.4 

20:29 
14.2 

c;  F 

11 

4:26 
L4 

10:47 
18.4 

17:03 
2.7 

U9 

S 

M 

12 

2:38 
1.6 

8:15 
14.1 

14:35 
8.0 

20:41 
14.3 

'w 

12 

8:34 
2.0 

9:24 
12.7 

16:60 
8.8 

21:47 
12.8 

E 
P 

S 

12 

6:30 
L5 

11:82 
13.7 

18:12 
2.4 

c 

Tu  13 

8:36 
2.8 

9:22 
12.6 

16:40 
8.9 

21:52 
12.7 

C  Th 

13 

4:40 
2.4 

10:68 
12.3 

17:16 
8.7 

2332 
12.3 

s 

L3 

0:20 
18.3 

6:36 
L5 

12:59 
14.4 

1S.-JS 

Iw  14 

■ 

4:49 
3.0 

11K)7 
1L5 

17:15 
4.6 

28:40 
11.9 

F 

14 

6:64 
2.3 

12:22 
12.9 

18:40 
8.1 

,    .    . 

M   14 

1 

1:26 
18.7 

7:41 
L2 

13&2 
15.1 

1 1 

Th!15 

6:17 
8.1 

12:49 
12.0 

19.-04 
4.0 

.    .    . 

S 

15 

0:49 
18.1 

7K)8 
L7 

18:29 
18.9 

19:54 
2.1 

Tu'l5 

2:19 
18.9 

8:41 
0.9 

14:40 
15,5 

2i-:4 

U.4 

F 

16 

1:12 
12.8 

7:40 
2.4 

13:55 
13.1 

20:26 
2.6 

E 

s 

16 

1:51 
13.9 

8:14 
LO 

14:20 
14.9 

20:55 
LO 

w:i6 

1 

8K)5 
14.1 

9:39 
0.6 

16:25 
15.8 

2L':lf 
— U.l 

S 

17 

2:17 
13.8 

8:48 
1.1 

14:48 
14.3 

21:24 
LI 

pIm 

17 

2:48 
14.4 

9:11 
0.3 

15:04 
16.7 

21:48 
0.0 

Thl7 

3:60 
14.2 

10:80 
0.5 

16:06 
15.8 

23« 

s 

18 

8:07 
14.7 

9:43 
-0.1 

15:32 
15.5 

22:14 
-0.2 

Tu 

18 

8:28 
14.9 

10:01 
-0.2 

16:46 
16.4 

22:84 
—0.7 

• 

Fil8 

4:88 

14.1 

11:16 
0,5 

16:43 
16.7 

P 

E 

M 

19 

3:50 
16.4 

10:80 
-0.9 

16:10 
16.6 

22:67 
— L2 

• 

W 

19 

4:09 
16.3 

10:48 
^.4 

16:24 
16.6 

23:18 
— LO 

N 

S    19 

6:11 
14.0 

11:69 
LO 

17:21 
15.4 

• 

Tu 

20 

4:80 
16.1 

11:11 
—1.4 

16:47 
17.0 

23:37 
-1.6 

,Th 

20 

4:48 
15.2 

U:90 
-0.2 

17:00 
16.6 

:  :  : 

S    20 

0:27 
-0.3 

6:46 
18.7 

12:40 
L4 

17:.=.i 

15.  u 

W 

21 

6:07 
16.3 

11:51 
-L2 

17:23 
17.3 

|F 

21 

0:00 
—1.0 

6.-28 
16.0 

12:10 
0,4 

17:36 
16,2 

M   21 

1:06 
0.1 

6:25 
18.5 

1821 
2.0 

U.T 

Th 

22 

0:17 
-1.6 

6.44 
16.0 

12:80 
-0.6 

18:00 
17.2 

nJ  S 

22 

0:40 
-0.7 

6:00 
14.5 

12-.50 
LI 

18K)9 
16.8 

'Tu  22 

1 

1:44 
0.5 

6:69 
13.6 

14:01 
2.5 

14.S 

F 

23 

0:55 
—1.1 

6:20 
16.5 

13K)7 
0.2 

18:38 
16.7 

1  S 

23 

1:21 
—0.1 

■6:87 
14.0 

13:31 
1.7 

18:48 
16.2 

W  23 

2:26 
LO 

7:45 
18.2 

14:42 
2.8 

13.6 

S|24 

1 

1:87 
-0.4 

6:67 
14.8 

13:47 
1.4 

19:13 

16.8 

M 

24 

2:03 
0.6 

7:19 
18.6 

14:16 
2.7 

19:88 
14.8 

Th  24 

L6 

8:39 
12.9 

15:30 
3.2 

li9 

N 

S  ,25 

2:19 
0.5 

7:40 
13.8 

14:30 
2.6 

20K)0 
14.4 

iTu 

25 

2:48 
1.3 

8:11 
12.7 

16:06 
3.8 

20:26 
13.2 

A 

F    25 

8:60 
2.1 

9:44 
12.6 

16:20 
8.5 

2\.^ 
V2.1 

JM   26 

1 

8:06 
1.5 

8:36 
12.5 

16:26 
8.6 

21K)1 
12.9 

W 

26 

3:38 
2.0 

9:20 
1L9 

16:06 
3.9 

21:38 
12.0 

J|S,26 

4:87 
2.6 

10:61 
12.6 

17:19 
3.6 

'All 

11." 

dITu  27 

1       1 

1        4K)6 
2.4 

10:02 
11.3 

16:39 
4.3 

22:28 
11.6 

D  Th 

27 

4:34 
2  6 

10:46 

n.6 

17:11 
4.1 

23:06 
1L6 

S  127 

6.33 
8.0 

11:69 
12.7 

18:20 
8,5 

W   28 

1 

6:15 
8.1 

11:45 
11.1 

18K)0 
4.6 

A    F 

28 

5:37 
2.9 

12:06 
12.0 

18:21 
4.0 

M 

28 

0:25 
1L7 

6:88 
3.3 

12:66 
13.1 

Th  29 

0:06 
11.7 

6:31 
3.1 

18:05 
11.6 

19:20 
4,1 

S 

29 

0:26 
11.9 

6:41 
2.8 

18:07 
12.6 

19:30 
3.5 

Tu;29 

1:25 
U.9 

7«6 
8.8 

13:48 
13.6 

20:35 
'Iff 

F 

30 

1:20 
12.2 

7:42 
2.7 

12.6 

20:28 
3.2 

Eg 

30 

1:26 
12.3 

7:43 
2.5 

13:64 
18.3 

20:29 
2.7 

Iw 

1 

30 

2:14 
12.2 

8:S7 
8.0 

14:33 
14.0 

21  ~ 

1 

M 

31 

t        2:13 
1        12.5 

8:89 
2.2 

14:35 
13.9 

21:19 
2.0 

a 
fr 
w 
u 

(« 
e( 

Tl 

com 
om 
hich 
ttless 
Tl 
i.m. 

• 
]uat< 

letU 
parii 
kea 

18  7 

am 
letli 
).all 

net 
or;  / 

ies  are  placed  in  the  order  of  occurrence,  w 
K)n  of  consecutive  heights  will  indicate  wbe 
n  Low  Water  Springs,  which  is  approximat 
7  feet  below  mean  sea  level.    To  find  the  d 
inus  ( -)  sign  is  before  the  height,  in  whicb 
ne  used  is  Burma  Standard,  for  the  meridian 
greater  are  in  the  aftenioon  (p.  m. )  and  whe 
V  moon;  })  Ist  quar.;  Q,  full  moon;  (C,  3d  q 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tl 
ely  the  datum  of  soundings  on 
epth  of  water,  add  the  tabular  t 
L  case  subtract  it. 
97<5  30^  E. :  Ok  is  midnight,  12^  is  no 
n  diminished  by  12  give  the  tim 
uar.;  E,  moon  on  the  equator: 

nd 
leh 
the 
leig 

on; 
esa 

N, 

heights  < 
eights.  ii 
Admira 
ht  to  the 

all  honn 
f  ter  noon 
S,  moon 

>n  the  second  line  of  each  dtv- 
1  feet  and  tenths,  are  reckooed 
Ity  Charts  for  this  reeion.  and 
soundings  given  on  the  chart 

s  le«s  than  12are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p  e. 
farthest  north  or  south  of  the 
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i 

Day  of— 

JULY. 

orJ 

AOocwr, 

—   -  - 

SEPTEMBER. 

1 

Time  and  HelRhtof  Hfehand 
LowWattr. 

2:58       9:33      15:16      22:11 
12.7         2.7       14.5         1.5 

1  w 

Time  and  Height  of  Ei^h  and 
LowlVat^r, 

p  D»yo(— 
J^    W.  MO. 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

Th    1 

1 

^    W.  Mo. 

6 

1 

1 

4:04 
18.6 

10:51 
1.7 

16:16 
15.0 

28:18 
0.1 

p  w!  1 

5:07 
16.0 

11:57 
-0.5 

17:24 
16.4 

f!  2 

8:38 
18.0 

10:24 
2.4 

15:53 
14.8 

22:55 
0.9 

O    M 

2 

4:45 
14.3 

11:84 
1.1 

16:58 
15.4 

E^Th 

2 

0:14 
—1.3 

6:46 
16.6 

12:36 
-0.6 

18:01 
16.5 

G    S|    3 

4:17 
18.4 

11:09 
2.1 

16:31 
15.0 

28:37 
0.5 

Tu 

3 

0:00 
-0.7 

5:25 
14.8 

12:17 
0.8 

17:38 
15.7 

> 

3 

0:53 
—1.0 

6:24 
16.7 

13:16 
—0.4 

18:39 
16.1 

1>$      4 

4:56 
13.8 

11:49 
1.9 

17K)6 
15.3 

p   W 

4 

0:40 
—0.6 

6:07 
15.8 

18:00 
0.7 

18:18 
16.0 

s 

4 

1:33 
-0.4 

7:02 
16.6 

14:00 
0.0 

19:23 
15.4 

M     5 

0:17 
0.2 

5:37 
14.1 

12:30 
1.9 

17:45 
15.4 

iTh 

5 

1:21 
—0.6 

6:46 
15.7 

13:41 
0.6 

19:01 
15.7 

H 

5 

2:16 
0.6 

7:60 
15.7 

14:45 
0.6 

20:13 
14.2 

Tu    6 

0:59 
0.2 

6:18 
14.4 

13:12 
1.7 

18:27 
15.4 

K|  F     6 

2:03 
—0.4 

7:34 
15.5 

14:25 
0.7 

19:51 
15.1 

M 

6 

3:00 
1.5 

8:47 
14.6 

15:40 
1.5 

21:19 
12.8 

W     7 

1:40 
0.2 

7:03 
14.7 

13:59 
1.7 

19:17 
15.2 

is  1    7 

2:46 
0.2 

8:28 
15.2 

15:14 
1.0 

20:49 
14.2 

a 

Tu 

7 

4:00 
2.5 

9:58 
13.4 

16:46 
2.2 

22:61 
11.8 

P,Th    8 

2:25 
0.2 

7:59 
14.6 

14:46 
1.6 

20:13 
14.6 

C'  S  '    8 

3:34 
0.9 

9:29 
14.5 

16:10 
L5 

22:00 
13.2 

w 

8 

5:12 
3.3 

11:26 
12.7 

18;00 
2.5 

,  F      9 

8:11 
0.5 

9:00 
14.3 

15:40 
1.7 

21:18 
18.8 

M     9 

4:80 
L7 

10:40 
13.9 

17:13 
1.9 

23:21 
12.4 

N  Th 

9 

0:30 
11.6 

6:36 
8.6 

12:50 
13.1 

19:19 
2.3 

E    S    10 

a 

4:03 
0.9 

10:08 
14.1 

16:39 
1.8 

22:35 
18.2 

Tu  10 

5:36 
2.4 

11:55 
13.6 

18:25 
2.0 

F    10 

1:45 
12.1 

7:56 
3.0 

13:55 
13.6 

•20:32 
1.6 

»    11 

1.4 

11:17 
14.0 

17:43 
1.9 

28:51 
18.0 

W  11 

0:44 
12.3 

6:52 
2.7 

18:08 
14.0 

19:40 
1.9 

is    11 

2:41 
12.6 

9:05 
2.0 

14:49 
14.0 

21:81 
0.6 

M;12 

6K)4 
1.7 

12:25 
14.8 

18:51 
L8 

N  Th  12 

1:52 
12.5 

8:08 
2.4 

14K)6 
14.3 

20:50 
1.8 

S 

12 

3:80 
13.4 

9:58 
1.0 

15:36 
14.5 

22:18 
-0.2 

Tu  13 

1:02 
13.1 

7:11 
1.8 

13:28 
14.7 

20K)0 
1.4 

!  F    13 

2:50 
12.9 

9:14 
1.8 

15K)0 
14.5 

21:50 
0.6 

M 

13 

4:06 
13.9 

10:40 
0.3 

16:13 
14.7 

22:58 
-0.7 

iW  14 

2:02 
13.2 

8:20 
L7 

14:21 
14.9 

21:05 
0.9 

S    14 

8:39 
18.2 

10:10 
1.1 

15:48 
14.6 

22:38 
—0.1 

#  Tu  14 

4:37 
14.6 

11:19 
—0.1 

16:46 
14.7 

23:31 
—0.7 

Th  15 

2:56 
18.2 

9:28 
L4 

15:10 
15.0 

22:02 
0.4 

S    15 

4:21 
18.5 

10:57 
0.6 

16:25 
14.7 

23:19 
-0.4 

W,15 

6K)3 
14.9 

11:50 
0.0 

17:11 

14.8 

N 

F    16 

3:44 
13.4 

10:20 
1.0 

15:54 
15.1 

22:51 
-0.1 

#  M|16 

4:55 
13.7 

11:88 
0.5 

17:00 
14.7 

28:55 
-0.5 

E 
A 

Th'l6 

o.-oi 

—0.4 

5:26 
15.2 

12:20 
0.3 

17:34 
15.0 

• 

S  '17 

4:26 
13.4 

11:09 
0.9 

16:34 
15.0 

28:35 
-0.3 

;Tu  17 

1 

5:25 
14.0 

12:13 
0.6 

17:31 
14.6 

\ 

F    17 

1 

0:29 
0.2 

5:49 
15.5 

12:45 
0.8 

17:57 
15.0 

S    18 

5:04 
13.4 

11:50 
1.0 

17:11 
14.8 

W  18 

0:28 
—0.3 

5:51 
14.3 

12:45 
0.9 

17:59 
14.8 

'  S    18 

0:46 
1.3 

6:09 
15.9 

13:06 
1.4 

18:18 
15.1 

M   19 

1 

0:14 
-0.2 

5:39 
13.5 

12:29 
1.2 

17:45 
14.5 

Th  19 

0:58 
0.2 

6:17 
14.6 

18:15 
1.3 

18:22 
14.8 

S 

19 

1:00 
2.0 

6:36 
16.2 

13:26 
1.7 

18:48 
15.2 

Tu20 

0:50 
0.0 

6:10 
13.6 

13:06 
1.5 

18:15 
14.4 

i    ^20 

1:24 
0.8 

6:40 
15.1 

13:39 
1.7 

18:49 
14.9 

JM 

20 

1:20 
2.2 

7:10 
16.0 

14:00 
1.7 

19:25 
14.9 

Wl21 

1.-25 
0.4 

6:40 
13.8 

13:41 
2.0 

18:46 
14.5 

S    21 

1:47 
1.5 

7:13 
15.3 

14:05 
2.1 

19:21 
14.8 

Tul21 

1:46 
2.5 

7:52 
15.8 

14:40 
2.0 

20:16 
13.8 

Th22 

1:57 
0.9 

7:14 
14.1 

14:13 
2.3 

19:21 
H.2 

S    22 

2:10 
2.1 

7:51 
15.2 

14:39 
2.2 

20:05 
14.2 

w!22 

2:80 
3.0 

8:43 
14.2 

15:35 
2.7 

21:11 
12.6 

A    F    23 

2:29 
1.5 

7:55 
14.1 

14:47 
2.7 

20:04 
13.8 

M   23 

2:41 
2.5 

8:37 
14.5 

15:21 
2.4 

20:50 
13.3 

y^Th  23 

3:27 
3.9 

9:49 
12.6 

16:49 
3.3 

22:65 
11.1 

S    24 

3:03 

1.8 

8:43 
13.8 

15:26 
2.8 

20:51 
13.2 

})   Tu  24 

3:16 
3.0 

9:34 
13.6 

16:16 
2.8 

21:59 
12.0 

F    24 

4:54 
4.8 

11:32 
11.8 

18:16 
3.3 

D    S    25 

3:40 
2.5 

9:40 
13.4 

16:15 
3.0 

21:53 
12.3 

W  25 

4:10 

3.8 

10:44 
12.5 

17:26 
8.3 

23:33 

n.2 

S    25 

0:45 
11.4 

6:54 
4.5 

18:06 
12.6 

19:40 
•2.7 

M   26 

4:20 
3.2 

10:46 
13.0 

17:11 
3.1 

23:08 
11.6 

,Th  26 

;    1 

5:25 

4.5 

12:13 
12.3 

18:49 
3.3 

S    26 

1:54 
12.6 

8:19 
3.1 

14:10 
13.7 

20:47 
1.4 

Tu27 

5:13 
3.8 

11:51 
12.6 

18:18 
3.3 

S  1  F    27 

1K)8 
11.4 

7:13 
4.4 

13:29 
13.0 

20:08 
2.8 

M    27 

1       1 

2:44 
13. 9 

9:20 
1.7 

15:00 
14.7 

21:40 
0.2 

W  28 

0:27 
11.4 

6:26 
4.2 

12:59 
13.1 

19:81 
3.1 

S    28 

2:11 
12.2 

8:38 
3.5 

14:29 
13.8 

21:14 
1.7 

Tu  28 

1 

3:27 
15.0 

10:10 
0.3 

16:46 
15.6 

22:26 
-0.9 

;Th29 

1:36 
11.7 

7:50 
4.0 

13:58 
13.5 

20:41 
2.6 
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8:01 
13.3 

9:40 
2.2 

15:19 
14.6 
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4:08 
16.3 

10:53 
-0.6 
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16.2 

23:09 
—1.5 
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2:30 
12.3 

.  9:01 
3.3 

14:50 
14.0 

21:42 
1.8 

M   30 

3:48 
14.3 
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1.0 

16:01 
15.3 

•22:54 
—0.5 

E|Th  30 

4:44 
17.1 

11:33 
-1.3 
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16.8 

•23:46 
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S    8    31 
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RANGOON,  BURMA,  1909. 


OCTOBER. 

'h  and 

NOVEMBER. 

DECEMBER. 

■ 

1^ 

Dayof- 

Time  and  Heif  htof  Hi« 
Lowwater. 

5? 

Day  of— 

Time  and  Heififbtof  High  and 
Lowwater. 

?3 

Dayof- 

Time  and  Height  of  Hi^h  and 
Lowwater. 

W. 

Mo. 

W. 

Mo. 

W.  !mo. 

F 

1 

5:21 
17.6 

12:11 
-1.3 

17:89 
16.6 

.    .    . 

M 

1 

0:89 
0.6 

6:06 
16.9 

18:11 
-0.6 

18:90 
14.9 

W 

1 

1:06 
1.7 

625 
15.6 

13:40 

as 

18»4 

13.9 

S 

2 

0:25 
—0.9 

6:57 
17.6 

12:61 
—1.0 

18:18. 
16.1 

N 

Tu 

2 

1:20 

1.6 

6:46 
16.0 

18:66 
0.6 

19:11 
13.9 

Th 

2 

1:61 
2.6 

7Kr7 
14.7 

1426 
LI 

19:44 

13.0 

s 

3 

1:04 
—0.1 

6:82 
17.0 

13:38 
-0.4 

18:54 
15.3 

W 

3 

2.-09 
2,5 

7:80 
14.6 

14:49 
1.5 

20K)9 
12.5 

F 

3 

2:44 
8.2 

7:5© 
13.4 

16:15 
L9 

aor.'c 

12.0 

M 

4 

1:44 
1.0 

7:14 
16.1 

14:19 
0.5 

14:40 
14.0 

Th 

4 

3:06 
3.6 

8-.80 
13.0 

16:49 
2.4 

21:36 
11.2 

a 

S 

4 

8:46 

8.8 

9K)5 
12.1 

16:15 
2.5 

22^. 
1L& 

Tu 

5 

2:30 
2.2 

8.-05 
14.6 

16:12 
1.6 

20:41 
12.5 

c 

1' 

5 

4:20 
4.2 

lO.-OO 
11.5 

16:58 
2.9 

28:30 
11.1 

6 

5 

*^\ 

10:40 

n.8 

17:19 
2.8 

234.H 

ILS 

N 

c 

W 

6 

3:30 
3.8 

9:12 
13.0 

16:18 
2.5 

22:19 
11.2 

s 

6 

6:34 
4.4 

11:47 
11.6 

18:11 
8.0 

M 

6 

6K)0 
4.0 

12:10 
11.7 

1825 
2.9 

* 

Th 

7 

4:60 
4.0 

10:60 
11.9 

17:33 
3.0 

s 

7 

0:52 
11.9 

7KX) 
4.0 

13K>5 
12.4 

19:21 
2.4 

E 
A 

Tu 

7 

0:66 
12.5 

7:13 
8.6 

13:15 
12.1 

19tS 

2.5 

F 

8. 

0:11 
11.2 

6:12 
4.2 

1227 
12.4 

18:58 
2.7 

M 

8 

1:49 
12.9 

8:09 
2.8 

14K)1 
13.0 

20:22 
1.5 

W 

8 

1:46 
18.3 

8:15 
2.7 

14:01 
12.4 

20:2=» 
2.0 

S 

9 

1:30 
12.0 

7:37 
8.6 

18:86 
18.0 

20:05 
1.9 

A 

Tu 

9 

2:31 
18.8 

9:02 
1.6 

14:46 
13.6 

21:10 
0.6 

Th 

9 

227 
14.0 

1.8 

14:46 
12.8 

21:1.1 
L6 

s 

10 

2:25 
13.0 

8:46 
2.2 

14:82 
13.6 

21K)3 
0.7 

E 

W 

10 

8:08 
14.6 

9:46 
0.7 

15:24 
13.9 

21:63 
0.2 

F 

10 

8K)6 
14.6 

9:51 
LI 

16:19 
18.1 

21:59 
L4 

M 

11 

8K)8 
13.8 

9:36 
1.0 

15:16 
14.2 

21:49 
—0.1 

Th 

11 

3:39 
15.1 

10.-24 
0.2 

16:66 
14.1 

22:30 
0.1 

S 

11 

8:85 
15.0 

10:80 
0.7 

15:55 
13.5 

22  3& 
L4 

Tu 

12 

3:39 
14.3 

10:17 
0.1 

15:64 
14.6 

22:28 
—0.6 

F 

12 

4.-07 
15.6 

10:67 
0.0 

16:21 
14.4 

23K)1 
0.6 

s 

12 

4:10 
16.2 

11K)7 
0.4 

1626 
18.7 

23:11 
lb 

£ 
A 

W 

13 

4:11 
15.0 

10:64 
—0.2 

16:24 
14.6 

23:03 
-0.6 

• 

s 

13 

4-.82 
15.6 

1128 
0.1 

16:45 
14.4 

23:30 
1.1 

• 

M 

13 

4:87 
16.4 

U:40 
0.4 

16:66 
14.0 

23:44 

2.0 

• 

Th 

14 

4:36 
15.4 

11:24 
—0.3 

16:47 
14.9 

•23:31 
-0.1 

n 

14 

4:66 
16.8 

11:55 
0.4 

17:10 
14.6 

23:50 
2.8 

s 

Tu 

14 

6.-05 
15.6 

12:11 
0.6 

1726 
14.8 

.     .    . 

F 

15 

4:59 
15.7 

11:54 
0.0 

17K)9 
14.8 

23:55 
0.7 

M 

15 

5:19 
16.9 

1221 
0.9 

17:35 
14.6 

W 

15 

0:10 
2.7 

6-.34 
15.7 

12:45 
0.6 

is--a) 

14.5 

S 

16 

6:20 
16.0 

12:18 
0.6 

17:80 
14.9 

.    .    . 

'Vn 

16 

0K)9 
2.7 

6:46 
16.1 

12:49 
1.3 

18:06 
14.8 

Th 

16 

0:40 
8.0 

6K>9 
15.8 

1320 
LO 

18:39 
14.7 

6 

17 

0:13 
1.8 

6:41 
16.8 

12:39 
1.1 

17:53 
15.0 

S 

\x 

17 

0:25 
8.0 

6:20 
16.1 

13.-22 
1.6 

18:44 
14.7 

F 

17 

121 
8.0 

6:51 
15.6 

14:04 
L2 

19:28 
14.4 

M 

18 

0:20 
2.4 

6K)7 
16.4 

13:01 
1.6 

18:20 
15.2 

rii 

18 

1K)1 
8.2 

7K)0 
16.5 

14:04 
2.0 

19:31 
14.1 

S 

18 

2:10 
8.1 

7:43 
14.8 

14:60 
L6 

20:29 
13,  ^ 

Tu 

19 

0:40 
2.6 

6:40 
16.3 

13:31 
1.6 

18:69 
14.9 

\' 

19 

1:66 
8.6 

7:60 
14.6 

14:58 
2.4 

20:36 
13.0 

S 

19 

3:09 
3.1 

8:48 
13.8 

16:44 
L9 

21:44 
13.2 

W  20 

1:12 
2.7 

7:20 
15.6 

14:12 
2.0 

19:45 
14.0 

1> 

s 

20 

3:05 
4.1 

8:56 
13.2 

16:03 
2.7 

22:10 
12.1 

D 

M 

20 

4;15 
3.1 

10:a5 
12.7 

16:45 
2.1 

23*7 
13,2 

S 

Th 

21 

1:58 
3.3 

8:10 
14.4 

15:10 
2.7 

20:47 
12.6 

H 

21 

4:84 
4.2 

10:34 
12.0 

17:19 
2.6 

23:47 
12.5 

K 

Tu 

21 

5:31 
2.9 

11:35 
12,5 

17:66 
2.2 

D 

F 

22 

3:06 
4.2 

9:16 
12.8 

16:20 
3.3 

22:30 
11.2 

M 

22 

6K)6 
8.5 

12:12 
12.5 

18:35 
2.1 

W 

22 

0:21 
13.7 

6:46 
2.5 

12:54 
1S.0 

19:06 
Lfl 

S 

23 

4:44 
4.8 

11:00 
11.6 

17:49 
3.2 

E 

Tu 

23 

IKX) 
13.6 

7:21 
2.6 

13:24 
13.5 

19:41 
1.8 

P 

Th 

23 

1:26 
14.6 

7:56 
L7 

18:56 
18.5 

20:12 
LS 

s 

24 

0:21 
11.7 

6:34 
4.1 

12:42 
12.5 

19:09 
2.4 

W 

24 

1:66 
14.8 

8:26 
l.l 

14:19 
14.3 

20:40 
0.5 

F 

24 

2:19 
15.3 

8:59 
0.7 

14:46 
14.0 

21:14 
0.7 

M 

25 

1:31 
13.0 

7:54 
2.7 

13:80 
13.7 

20:16 
1.2 

P 

Th 

25 

2:40 
16.8 

9:20 
0.1 

15:05 
14.9 

21:33 

— U.2 

S 

25 

8:05 
15.8 

9:62 
-0.1 

15:82 
14.4 

22.« 
0.3 

Tu  26 

2A3 
14.5 

8:M 
1.2 

14:40 
14.7 

21:11 
0.0 

F 

26 

8:22 
16.7 

10:08 
-0.8 

15:46 
15.6 

'2220 
-0.5 

S 

26 

3:49 
16.2 

10:41 
—0.8 

16:16 
14.5 

22:55 
0.2 

E 

W 

27 

3:05 
16.7 

9:44 
.-0.1 

16:24 
15.5 

21:58 
—0.9 

o 

S 

27 

4:02 
17.1 

10:52 
—1.3 

16:25 
15.6 

23:04 
-0.5 

9 

M 

27 

4:28 
16.3 

1125 
—l.l 

16:55 
14.6 

2S:¥> 

0.2 

P 

Th 

28 

3:45 
16.8 

10:29 
—1.1 

16:04 
16.2 

22:40 
—1.2 

s 

28 

4:89 
17.1 

11:34 
—1.3 

17:01 
15.4 

28:46 
0.1 

Tu 

28 

5K)5 
16.1 

12K)7 
— LO 

17:31 
14.4 

o 

F 

29 

4:21 
17.4 

11:09 
—1.5 

16:40 
16.4 

23:20 
—1.2 

M 

29 

6:16 
16.8 

12:15 
—1.1 

17:39 
15.0 

W 

29 

0:20 
0.6 

6:41 
15.7 

12:46 
-0.7 

18-"0^ 
14.  S 

S 

30 

4:57 
17.5 

11:50 
—1.5 

17:17 
16.2 

N 

Tu 

30 

0:27 
0.7 

5:49 
16.8 

12:58 
-0.6 

18:19 
14.4 

Th 

30 

1:00 
L2 

6:14 
16.8 

1325 
-0.1 

1«!43 
14.0 

s 

31 

0:01 
-0.5 

6:81 
17.4 

12:30 
—1.2 

17:54 
16.7 

F 

31 

1:40 
1.7 

6:50 
14.9 

14:04 
0.5 

19:21 
13.  J 

Thetid 
a  compari» 
from  Mean 
which  ia  7j( 
unless  a  m 

es  are  placed  in  the  onler  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
f  feet  below  mean  sea  level.    To  find  the  de 
iuus  (  — )  sign  is  before  the  height,  in  which 

th  their  times  on  the  fimt  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

1 

The  tin 
(a.m.),  all 

leused  is  Burma  Standard,  for  the  meridian  < 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

)7°-S(yE  :OMs midnight,] 
1  diminished  by  12  give 

2'»  in  noon;  all  hour? 
the  times  after  noon 

less  than  12 are  in  the  forenoon 
;  for  instance,  16:47  is  8:47  p.  m. 

#,  new 
equator:  A 

moon;  }) 
,  P,  moon 

,  lat  quar.;  O.  ^"11  moon;  (^,  3d  < 
in  apogee  or  perigee. 

luar.;  £, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

sonth  of  the 
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i 

a 

D*y 

JANUARY. 

FEBRUARY. 

MARCH. 

or- 

Time  and  Height  uf  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day of- 

Time  and  Height  of  High  and 
LowWater. 

w.  Imo. 

S 

w.  !mo. 

W. 

Mo. 

F 

1 

8:06 
2.S 

9K» 
7.9 

15:40 
1.8 

22:00 
8.4 

M 

1 

5:42 
2.5 

11:18 
7.6 

18.^ 
2.1 

23:40 
8.9 

N 

M 

1 

3:10 
3.0 

9:15 
6.7 

16:53 
3.0 

22:18 
7.7 

S 

2 

4:45 
2.4 

10:80 
8.1 

17:18 
1.7 

28:05 
9.1 

N 

Till   2 

6:56 
1.6 

12.-02 
8.0 

19:15 
1.3 

Tu 

2 

5:12 
2.8 

10:57 
7.1 

17:45 
2.5 

23:26 
8.3 

6      3 

6:10 
1.8 

11:80 
8.4 

18:32 
1.4 

23:50 
9.7 

W,   3 

0:20 
9.5 

7:47 
0.7 

12:40 
8.8 

20:02 
0.8 

W 

3 

6:82 
L9 

11:57 
7.7 

18:62 
1.6 

M     4 

7:12 
1.1 

12:07 
8.6 

19:80 
1.0 

Th 

4 

0:58 
9.8 

8:32 
0.1 

13:15 
8.5- 

20:45 
0.5 

Th 

4 

0:12 
9.1 

7:27 
0.9 

12:82 
8.2 

19:42 
0.8 

Tu 

5 

0:80 
10.0 

8:02 
0.5 

12:45 
8.8 

20:20 
0.6 

o 

F 

6 

1:31 
10.1 

9:14 
—0.1 

13:43 
8.7 

21:27 
0.3 

F 

5 

0:47 
9.6 

8:12 
0.2 

18:15 

8.7 

20:26 
0.4 

N    W 

6 

10.8 

8:48 
0.1 

18:20 

8.8 

21:04 
0.4 

8 

6 

2:00 
10.2 

9:50 
—0.1 

14:08 
8.9 

22:02 
0.5 

8 

6 

1:17 
9.9 

8:60 
—0.2 

18:80 
9.0 

21:07 
0.2 

Th 

1 

7 

1:88 
10.8 

9:90 
0.0 

13:48 
8.8 

21:45 
0.6 

6 

7 

2:25 
10.4 

10:23 
0.1 

14:84 
9.3 

22:35 
1.1 

i^ 

S 

7 

1:44 
10.1 

9.-26 
—0.2 

18:58 
9.4 

21:40 
0.2 

F 

8 

2Kn 
10.5 

10.-06 
0.1 

14:17 
8.9 

22:20 
1.1 

A 

M 

8 

2:50 
10.5 

10:54 
0.6 

15K)1 
9.6 

28K>2 
1.8 

M 

8 

2:08 
10.4 

10:02 
0.0 

14:16 

9.8 

22:12 
0.5 

S 

9 

2:35 
10.4 

10:44 
0.4 

14:45 
8.9 

22:50 
1.5 

Tu 

9 

3:22 
10.6 

11:18 
0.9 

15:33 
9.8 

28:21 
1.5 

£ 

Tu 

9 

2:81 
10.6 

10:80 
0.5 

14:42 
10.2 

22:40 
1.0 

H 

10 

8:05 
10.5 

11:17 
0.8 

15:18 
9.0 

23:20 
1.7 

E 

W  10 

8:53 
10.7 

11:32 
L2 

16:10 
9.9 

23.23 
1.7 

|w 

10 

2:67 
10.8 

10-.62 
0.9 

15:12 
10.6 

22:58  ; 

1.3  1 

A   M 

11 

8:88 
10.4 

11:44 
1.2 

15:54 
9.1 

28:42 
L9 

Th 

11 

4:80 
10.4 

11:37 
1.3 

16:50 
9.8 

28:38 
1.7 

Th 

11 

8:27 
10.8 

10:67 
L2 

15:45 
10.7 

22:55  ' 
1.5 

''" 

12 

4:16 
10.2 

12:04 
1.5 

16:35 
9.1 

23:56 
2.1 

F 

12 

5:10 
9.9 

11:52 
L8 

17:85 
9.4 

F 

12 

4:08 
10.6 

ll.-OO 
1.3 

16:24 
10.5 

23:18 
1.7 

E  W  13 

1       1 

4:56 
9.8 

12:16 
1.7 

17:20 
8.8 

(T 

S 

13 

0:10 
2.0 

5:55 
9.0 

12:38 
L5 

18:27 

8.7 

8 

13 

4:42 
10.1 

11:18 
1.3 

17K)7 
10.0 

23:40 
1.9 

(C  Th  14 

1      1 

0:14 
2.8 

5:42 
9.1 

12:40 
1.8 

18:10 
8.4 

s 

14 

1:05 
2.4 

6:50 
8.0 

13:20 
2.0 

19:38 
8.1 

S 

14 

6:25 
9.2 

11:66 
1.6 

17:54 
9.2 

.    .    . 

,f!i5 

1:05 
2.5 

6:85 

8.4 

13:26 
1.9 

19:16 
8.0 

M 

15 

1:48 
2.9 

8:17 
7.2 

14.*06 
2.4 

21:28 
8.0 

d 

M 

15 

.   0:80 
2.2 

6:16 
8.2 

12:62 
2.2 

18:57 
8.3 

S    16 

1:46 
2.8 

7:48 
7.7 

2.2 

20:50 
7.9 

Tu 

16 

2:44 
8.4 

10:11 
7.1 

15:00 
2.7 

22:56 
8.5 

s 

Tu 

16 

1:32 
2.8 

7:82 
7.1 

13:47 
2.7 

20:42 
7.8 

S    17 

2:28 
8.1 

9:30 
7.3 

14:44 
2.4 

22:20 

8.4 

s 

W 

17 

4:03 
8.4 

11:20 

7.8 

16:26 
2.8 

23:60 
9.5 

W 

17 

2:35 
3.2 

9:46 
7.0 

14:63 
8.0 

22:86 

8.2 

M  ;  18 

8:20 
8.4 

10:45 
7.6 

15:30 
2.6 

28:20 
9.2 

Th 

18 

7:88 
L7 

12:08 
8.7 

19:54 
L5 

Th 

18 

6K» 
2.8 

11:10 
7.8 

17:31 
2.5 

28:36 
9.3 

Tu  19 

1 

7K» 
2.5 

11:35 
8.2 

19:22 
2.1 

.    .    . 

F 

19 

0:84 
10.4 

8.-25 
0.7 

12:52 
9.5 

20:88 
0.6 

F 

19 

7:10 
1.6 

11:66 
8.9 

19:28 
1.8 

8   \V   20 

1 

0:05 
10.0 

8:00 
1.6 

12:22 
8.9 

20:12 
1.4 

• 

S 

20 

1:15 
11.1 

9:04 
0.0 

18:30 
10.2 

21:17 
0.2 

8 

20 

0:20 
10.3 

7:58 
0.5 

12:88 
9.8 

20:15 
0.4 

Th  21 

0:48 
10.6 

8:44 
0.9 

13:00 
9.5 

20:50 
0.9 

p 

s 

21 

1:58 
11.6 

9:42 
-0.5 

14.-08 
10.7 

21:55 
—0.3 

V 

S 

21 

0:59 
11.0 

8:40 
-0.2 

18:16 
10.7 

20:57 
—0.3 

•    F    22 

1:28 
11.2 

9:27 
0.8 

13:42 
9.9 

21:38 
0.4 

M 

22 

2:80 
11.8 

10:18 
—0.8 

14:44 
11.1 

22:32 
-0.4 

f 

M 

22 

1:36 
11.5 

9:18 
—0.6 

13:50 
11.2 

21:35 
—0.4 

P    S    23 

2M 
11.6 

lO.-OO 
0.0 

14:20 
10.2 

22:14 
0.2 

E 

Tu 

23 

3:05 

11.8 

10:52 
—0.7 

16:22 
11.1 

23:06 
-0.2 

Tu 

23 

2:08 
11.7 

9:58 
—0.6 

14:24 

n.5 

22:10 
-0.5 

S  l24 

2:45 
11.8 

10:40 
-0.2 

15:00 
10.4 

22:50 
0.1 

W  24 

3:43 
11.5 

11:26 
-0.3 

16:00 
10.8 

23:42 
0.2 

w'24 

2:42 
11.6 

10:29 
-0.4 

14:69 
11.5 

22:47 
—0.1 

M   25 

3:24 
11.6 

11:14 
-0.4 

15:40 
1U.4 

23:28 
0.3 

• 

Th  25 

4:22 
10.8 

12K)0 
0.2 

16:42 
10.3 

•    •    • 

Th'25 

3:17 
11.3 

11K« 
-0.1 

15:36 
11.2 

23:22 
0.4 

E  Tu|26 

4:04 
11.2 

11:50 
-0.1 

16:22 
10.1 

F    26 

0:17 
0.9 

5:03 
9.9 

12:32 
0.8 

17:27 
9.5 

F    26 

3:53 
10.6 

11:36 
0.6 

16:13 
10.6 

28:58 
LO 

W  27 

0KJ2 
0.6 

4:45 
10.6 

12:25 
0.3 

17:10 
9.6 

D    S  ;27 

0:58 
1.6 

5:48 
8.7 

13K)8 
1.6 

18:20 
8.4 

8  |27 

4:32 
9.7 

12:10 
1.2 

16:64 
9.8 

D  Th  28 

0:42 
1.1. 

5:32 
9.7 

13:02 
0.8 

18:00 
8.9 

S  |28 

1:42 
2.4 

6:48 
7.4 

14:13 
2.5 

19:45 
7.5 

d[  S 

28 

0:37 
1.7 

6:15 
8.6 

12:48 
2.0 

17:43 
8.6 

F   29 

1:20 
1.7 

6:26 
8.6 

18:46 
1.5 

19:10 
8.2 

i 

N  M   29 

1:24 
2.5 

6:08 
7.3 

18:46 
2.8 

18:48 
7.5 

S    30 

2:22 
2.3 

7:45 
7.6 

14:50 
2.1 

21:15 
7.9 

Tu  30 

2:42 
3.0 

7:41 
6.3 

15:22 
3.2 

22:00 
7.3 

8    31 

8:55 
2.8 

9:54 
7.3 

16:36 
2.4 

22:36 
8.3 

1 

W   31 

4:38     10:48      17:42      28:02 
2.9         6.9        2.9         7.9 

)n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
y  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

Thetl 
acompariw 
from  Slean 
which  18  5. 
unless  a  m 

des  are  placed  in  the  order  ot  occur 
3n  of  consecutive  heights  will  indie 
Low  Water  SpringH,  which  is  appn 
I  feet  below  mean  sea  level.    To  fli 
lnu8  (— )  sign  is  before  the  height, 

Tence,  w 
ate  whet 
Dximatel 
id  thed( 
u  which 

ith  their  times  on  the  first  line  a 
[ler  i  t  is  high  or  low  water.    The 
y  the  datum  of  soundings  on  t 
?pth  of  water,  add  the  tabular  h 
case  subtract  it. 

nd  heights  ( 

heights,  in 

he  Admirall 

eight  to  the 

The  tin 

(a.m.),all 

le  used  iaindian  Standard,  for  the  meridians 
greater  are  in  the  afternoon  (p.m.)andwheE 

2° 30' E.;  OMs midnight,  12Ms  noon;  all  hours 
I  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
for  instance,  15:47  is  8:47  p.  m. 

equator;  A 

V  moon;  3),  Ist  quar.;  Q,  full  moon;  C,  8d  (j 
,  P,  moon  In  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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APRIL. 

MAY. 

JUNK. 

rhsad 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  Hif 
Low  Water. 

W.  Mo. 

W.  Mo. 

W. 

Mo. 

Th'    1 

5:58 
2.2 

11:38 
7.6 

18:22 
2.2 

23:54 

8.8 

A 

S       1 

6:12 
1.7 

11:43 
8.5 

18:40 
1.7 

23:64 
8.9 

Tu 

1 

7:06 
1.7 

12:00 
9.8 

19-.38 
L6 

Fi    2 

6:54 
1.2 

12:15 
8.4 

19:14 
1.2 

•    •    • 

£ 

S  I    2 

7.-00 
1.6 

12K)8 
9.2 

19:25 
1.1 

W 

2 

0:12 
9.3 

7:62 
L6 

12:31 
10.7 

hi 

A 

S 

3 

0:26 
9.3 

7:40 
0.5 

12:42 
9.0 

20K)0 
0.6 

M     3 

0:20 
9.4 

7:46 
0.8 

12:35 
9.7 

20:08 
0.9 

Th 

3 

0:44 
9.6 

8:38 
1.5 

18:<M 
10.8 

21  HI 

1  1 

s 

4 

0:63 
9.7 

8:22 
0.1 

18.-07 
9.5 

20:40 
0.4 

Tui    4 

0:48 
9.7 

8:26 
0.8 

13K)2 
10.3 

20:48 
0.9 

O 

F 

4 

1:11 
9.8 

9:10 
1.4 

13:84 

n.2 

21:4U 
1.4 

£ 

M 

5 

1:18 
10.1 

8:58 
0.2 

13:30 
9.9 

21:12 
0.5 

o 

W     6 

1:10 
10.0 

9:00 
1.1 

13:27 
10.8 

21:24 
1.0 

S 

5 

1:45 
9.9 

9:46 
1.7 

14.-07 
1L4 

22:17 
l.i 

C 

Tu 

6 

1:42 
10.3 

9:30 
0.4 

13:52 
10.4 

21:48 
0.7 

Th    6 

1:86 
10.2 

9:84 
L3 

13.55 
11.2 

21  56 
1.3 

S 

s 

6 

2:20 
9.9 

10:20 
1.7 

14:45 
U.4 

22:.S4 
1.4 

W 

7 

2:05 
10.5 

10:00 
0.9 

14:18 
10.9 

22:16 
1.2 

F      7 

210b 
10.8 

10:00 
1.6 

14:25 
11.8 

22:27 
1.6 

M 

7 

8:00 
9.8 

10-.58 
1.8 

16:25 
11.1 

23  JC' 

1.6 

Th 

8 

2:80 
10.7 

10:24 
L3 

14:48 

n.i 

22:88 
1.4 

S 

8 

2:87 
10.3 

10:05 
1.7 

15:00 
11.8 

22:55 
1.7 

Tu 

8 

3:40 
9.5 

11:28 
1.9 

16:10 
10.6 

F 

9 

3Ktt 
10.7 

10:28 
1.4 

15:20 

n.2 

22:45 
1.6 

S'    9 

1 

8:15 
10.1 

10:20 

1.8 

15:40 
11.0 

23:'23 
1.8 

W 

9 

0:06 
1.6 

4:24 
9.1 

12:10 
iO 

16.56 
9.9 

S 

10 

3:36 
10.5 

10:82 
1.5 

16«) 
10.9 

22:52 

1.8 

s 

Ml  10 

3:54 
9.6 

10:40 
2.0 

16:22 
10.4 

28:54 
2.0 

Th 

10 

0:48 
1.6 

5:25 
8.4 

12:52 

2.1 

17:-% 
y.l 

s 

11 

4:15 
9.9 

10:40 
1.6 

16:40 
10.3 

28:30 
2.0 

Tu!  11 

1 

4:42 
8.9 

11:42 
2.2 

17:10 
9.6 

.     .    . 

a 

F 

11 

1:34 
1.7 

6:32 

7.8 

13:56 
2.8 

19:10 

s 

M'l2 

5:00 
9.1 

1.9 

17.-29 
9.4 

W   12 

0:85 
2.2 

5:86 
8.1 

12:46 
2.5 

18:10 
8.6 

E 
P 

S 

12 

2:81 
1.6 

8:26 
7.8 

15.-02 
2.8 

21  n* 

8.2 

a 

Tu'  13 

1 

0:17 
2.8 

5:62 
8.1 

12:88 
2.4 

18:30 
8.4 

C 

Th  13 

1«7 
2.8 

6:52 
7.8 

14K)6 
2.7 

19:42 
8.0 

s 

13 

8:40 
1.6 

9-.57 
8.5 

16:80 
2.2 

22:21 
8.6 

w'l4 

1 

1:82 
2.6 

7:08 
7.2 

13:54 
2.9 

20:10 

7.8 

F    14 

8:68 
2.2 

9:12 
7.5 

15:86 
2.6 

21:46 
8.2 

M 

14 

6K)4 
1.4 

10:66 
9.5 

17:54 
1.7 

23:17 
9.1 

Th 

15 

2:46 
2.9 

9:27 
7.1 

15:15 
8.0 

22:11 
8.1 

S    15 

4.-28 
2.0 

10:30 
8.5 

17:15 
2.2 

22:56 
9.0 

Tu 

15 

6:17 
1.2 

11:40 
10.1 

18:58 
1.1 

23:55 
9.4 

F 

16 

5:24 
2.6 

10:58 
8.1 

17:58 
2.4 

23:20 
9.1 

E 

8    16 

5:50 
1.4 

11:22 
9.5 

18:26 
L4 

28:88 
9.7 

W 

16 

715 
0.8 

12:17 
10.6 

19:50 
0.6 

S 

17 

6:84 
1.6 

11:44 
9.8 

lOKX) 
1.2 

.    .    . 

P 

M  17 

1 

6:60 
0.8 

11:68 
10.4 

19:20 
0.7 

:  :  : 

Th 

17 

0«2 
9.6 

8.-06 
0.7 

12:53 
10.9 

20:40 
0.4 

l» 

18 

0:00 
10.1 

7:25 
0.7 

12:20 
10.2 

19:45 
0.5 

Tu'l8 

0:14 
10.8 

7:40 
0.4 

12:36 

n.o 

20:10 
0.8 

• 

F 

18 

1:06 
9.6 

8:62 
0.7 

18.-26 
10.9 

21:24 
0.4 

p 

£ 

M 

19 

0:38 
10.7 

8:10 
0.1 

12:56 
11.0 

20:32 
0.0 

• 

W   19 

0:50 
10.5 

8:25 
0.3 

13:07 

n.8 

20:54 
0.1 

N 

S 

19 

1:40 

9.4 

9:35 
0.9 

14K» 
10.9 

22:05 
a  5 

• 

Tu 

20 

1:12 
11.1 

8:50 
-0.3 

13r28 

n.5 

21:10 
-0.2 

Th'20 

1:23 
10.5 

9:10 
0.4 

18:40 
11.5 

21:37 
0.8 

s 

20 

2:10 
9.2 

10:14 
1.1 

14:31 
10.7 

22:4ft 
0-7  j 

W 

21 

1:46 
11.2 

9:27 
-0.1 

14:00 
11.7 

21:50 
-0.3 

F 

21 

1:55 
10.3 

9:48 
0.9 

14:14 
11.3 

22:16 
0.4 

M 

21 

2:42 
9.0 

10:54 
1.5 

15:05 
10.5 

23:21 

1.0 

Th 

22 

2:17 
11.1 

10K)6 
0.2 

14:84 
11.6 

22:30 
0.2 

N 

S 

22 

2:25 
9.9 

10:26 
1.3 

14:47 
11.1 

22:56 
0.9 

Tu 

22 

8:20 
8.8 

iiao 

2.0 

15:42 
10.2 

28:56 

1.5 

F 

23 

2:50 
10.8 

10:44 
0.7 

15:08 
11.8 

23:07 
0.6 

s 

23 

3:00 
9.4 

11H)6 
1.6 

15:24 
10.6 

23:86 
1.8 

W 

23 

8:55 
8.5 

12K>2 
2.1 

16:22 
9.7 

.     .    . 

S 

24 

3:24 
10.1 

U:18 
1.5 

15:45 
10.7 

28:45 
1.2 

M   24 

3:37 
8.9 

11:42 
1.9 

16:02 
10.0 

Th  24 

0:30 
1.8 

4:40 

8.1 

12:40 
2.5 

17.-05  1 
9.0 

N 

s 

26 

4:00 
9.4 

11:55 
L7 

16:25 
9.9 

Tu  25 

0:16 
-        1.8 

4:20 
8.3 

12:26 
2.7 

"i^ 

A 

F    25 

1:0b 
2.0 

5-.85 
7.8 

13:12 
2.7 

18.-00 

8.3 

M 

26 

0:28 
L9 

4:46 

8.3 

12:38 
2.5 

17:10 
8.9 

W 

26 

IKW 
2.2 

5:10 
7.6 

13K» 
2.8 

17:88 
8.8 

£ 

8    26 

1:88 
2.3 

6:87 
7.4 

14:08 
8.0 

19:09 
7.7 

D 

Tu 

27 

1:15 
2.9 

5:85 
7.8 

13:80 
2.9 

18:08 
7.8 

1> 

Th27 

1:46 
2.5 

6:10 
6.9 

14:05 
8.1 

18:48 
7.6 

S  127 

2:28 
2.8 

8Ky7 
7.8 

14:48 
3.0 

20:45 
7.5, 

W 

28 

2:18 
2.8 

6:50 
6.4 

14:60 
3.8 

21:20 
7.1 

A 

f'28 

2:45 
2.6 

8:50 
6.6 

15:15 
3.2 

21:25 
7.8 

M '  28 

8:06 
2.4 

9:44 
7.9 

16:10 
3.1 

22:15 
7.7 

Th 

29 

3:45 
2.8 

10:20 
6.7 

16:24 
3.2 

22:80 
7.6 

s  '29 

3:58 
2.5 

10:12 
7.4 

16:40 
3.0 

22:20 
7.6 

Tu  29 

4:25 
2.5 

10:50 

8.7 

18:05 
2.8 

23:02 

8.1 

F 

30 

5K)8 
2.4 

11:00 
7.7 

17:40 
2.5 

23:16 
8.3 

E 

S    30 

1 

5:12 
2.3 

10:56 
8.3 

17:52 
2.5 

23:11 
8.3 

wi30 

6:20 
2.4 

U:80 
9.4 

19:05 
2.8 

23:42 

8.6 

M   31 

6:15      11:32      18:50 
1.9         9.1         2.0 

th  their  times  on  the  fire 
ther  it  is  high  or  low  wat 
ely  the  datum  of  sound 
pth  of  water,  add  the  ta 
case  subtract  it. 
J2O80'E.:  O"- is  midnight,] 
n  diminished  by  12  give 
uar.;  £,  moon  on  the  ec 

23.42 

8.8 

Thetld 
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from  Mean 
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unless  a  mi 

The  tin 
(a.m.).all 

•,Jiew 
equator;  A 

es  are  placed  in  the  order  of  oc< 
on  of  consecutiTe  heights  will  ii 
I  Low  Water  Springs,  which  is 
I  feet  below  mean  sea  level.    T< 
nus  (— )  sign  is  before  the  heigt 
le  used  is  Indian  Standard,  for  tli 
greater  are  in  the  afternoon  (p. 
moon;  ^,  1st  quar.;  0«  'ull  m 
,  P,  moon  in  apogee  or  perigee. 

2un 
idle 

^t,i 
em 
m.) 
oon 

"ence,  wi 
'ate  whe 
>roximat 
id  the  dc 
n  which 
eridian  i 
and  whe 
;  C.3dq 

t  line  a 
er.    Th 
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bular  h 
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luator; 

Qd  heights  on  the  second  line  of  each  day: 
e  heights,  in  feet  and  tenths,  are  reckoned 
the  Admiralty  Charts  for  this  region,  and 
eight  to  the  soundings  given  on  the  chart. 

on;  all  hours  less  than  12 are  in  the  forenoon 
es  after  noon;  for  instance.  15:47  is  8:47  p.  m. 
N,  S.  moon  farthest  north  or  »>ath  of  the  , 

CALCUTTA  (Kidderpore),  INDIA,  1909. 


247 


JULY. 

AUGUST. 

tof  High  and 
ater. 

SKFTEMBEIL 

a  'Day of— 
:?:     W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Heigh 
LowW 

1 

Day  of— ' 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

;Th 

1 

7:20 
L8 

12:05 
10.1 

20K)0 
1.7 

.    .    . 

S 

1 

0:46 
9.3 

8:36 
1.1 

13:09 
ILO 

21:07 
0.7 

P 

W 

1 

1:49 
10.9 

9:33 
-0.2 

14K» 

n.9 

21:56 
—0.4 

F 

2 

0:20 
9.1 

8:10 
1.6 

12:46 
10.6 

20:46 
1.3 

o 

M     2 

1:23 
9.7 

9:16 

o.» 

13:47 
11.5 

21:45 
0.3 

K 

Th    2 

2:33 
11.2 

10:10 
—0.1 

14:44 
12.0 

22:30 
-0.4 

O    S,    3 

0:56 
9.4 

8:56 
1.4 

13:20 
11.1 

21:26 
1.0 

Tu!    3 

1:48 
10.2 

9:55 
0.5 

14:23 
11.7 

22:21 
0.0 

F,    3 

3:00 
11.4 

10:44 
0.0 

15:20 
11.7 

•23:03 
—0.2 

l» 

4 

1:32 
9.7 

9:83 
L2 

18:57 
11.4 

22K)5 
0.8 

p 

w!  4 

2:38 
10.5 

10:33 
0.4 

15K)2 
11.7 

22:56 
0.0 

S 

4 

3:37 
11.3 

11:18 
0.2 

16:56 
11.2 

23:36 
0.3 

M 

5 

2K» 
9.8 

10:12 
1.0 

14:36 
11.6 

22:40 
0.8 

Th 

5 

3:15 
10.5 

11:07 
0.5 

15:40 

n.4 

23:30 
0.1 

s 

5 

4:15 
10.7 

11:53 
0.9 

16:37 
10.2 

Tu 

6 

2:47 
9.9 

10:48 
1.1 

16:16 
U.3 

28:17 
0.8 

E 

F 

6 

8:57 
10.4 

11:40 
0.6 

16.-21 
10.9 

M 

6 

0:10 
0.9 

4:69 
9.9 

12:88 
1.6 

17:21 
9.0 

W     7 

3:30 
9.7 

11:26 
L2 

16:67 
11.0 

23:53 
0.7 

S 

7 

0:04 
0.4 

4:42 
10.0 

12:18 
1.0 

17K)6 
10.0 

(L 

Tu 

7 

0:47 
1.6 

6:48 
8.8 

13.-20 
2.4 

18:14 
7.7 

PTh 

8 

4:11 
9.6 

12:02 
1.3 

16:42 
10.4 

c 

s 

8 

0:40 
0.8 

6:82 
9.2 

18:00 
1.6 

17:56 
9.0 

W 

8 

1:41 
2.4 

6:57 
7.7 

14:42 
2.9 

19:47 
6.5 

F 

9 

0'.S0 
0.8 

6:07 
9.0 

12:42 
1.6 

17:33 
9.6 

M 

9 

1:20 
L4 

6:32 
8.5 

13:50 
2.2 

19:02 
7.9 

N 

Th 

9 

8:20 
3.0 

10:06 
7.6 

16:40 
2.8 

22:43 
7.0 

I' 

10 

1:10 
LO 

6:06 

8.6 

13.-27 
1.8 

18:36 
8.7 

Tu 

10 

2:18 
2.0 

8:07 
7.9 

15:10 
2.6 

21:11 
7.2 

'F 

10 

6:14 
2.6 

11:10 
8.3 

18Ktt 
1.9 

23:46 
7.9 

1  S 

11 

1:57 
1.3 

7:22 
8.2 

14:30 
2.1 

20:00 
8.0 

W  11 

3:43 
2.4 

10:11 
8.2 

17K>2 
2.6 

22:45 
7.5 

S 

11 

6:26 
1.6 

12Ktt 
9.2 

19KK) 
0.9 

M ;  12 

2:66 
1.6 

9:18 
8.3 

15:46 
2.3 

21:48 
8.0 

N 

Th  12 

6:34 
2.1 

11:18 
8.8 

18:24 
1.8 

23:47 
8.0 

H 

12 

0:24 
8.5 

750 
0.7 

12«5 
9.8 

19:48 
0.1 

Tu  13 

4:20 

1.8 

10:27 
8.9 

17:27 
2.1 

23:00 
8.3 

F 

13 

6:45 
1.4 

12:07 
9.6 

19:23 
0.8 

,M 

13 

0:64 
9.0 

8K)4 
0.2 

13:07 
10.2 

20:30 
-0.8 

W   14 

5:62 
1.6 

11:28 
9.6 

18:40 
1.5 

28:47 

8.6 

s 

1 

14 

0:24 
8.5 

7:40 
0.8 

12:44 
10.0 

20:10 
0.2 

• 

Tu 

14 

1:20 
9.4 

8:46 
—0.1 

13:84 
10.4 

21:06 
-0.3 

Th  15 

1 

7:00 
1.2 

12:06 
10.0 

19:36 
0.8 

.    .    . 

l» 

15 

1:00 

8.8 

8:25 
0.3 

13:17 
10.3 

20:50 
-0.2 

W 

15 

1:44 
9.7 

9:20 
0.0 

13:65 
10.6 

21:40 
—0.1 

N    F|16 

0:25 
8.9 

7:54 
0.9 

12:46 
10.3 

20:26 
0.3 

• 

M 

16 

1:32 
9.0 

9K)7 
0.3 

13:46 
10.4 

21:30 
-0.2 

E 
A 

Th 

16 

2:06 
10.0 

9:66 
0.4 

14:16 
10.7 

22:10 
0.4 

•    S    17 

1:00 
8.9 

8:88 
0.7 

13:21 
10.6 

21:11 
0.1 

Tu 

17 

1:68 
9.2 

9:48 
0.8 

14:12 
10.5 

22:12 
0.1 

F 

17 

2:27 
10.4 

1032 
1.0 

14:40 
10.8 

22:86 
1.0 

S    18 

1:35 
8.9 

9:23 
0.7 

13:62 
10.5 

21:51 
0.1 

W 

18 

2:22 
9.4 

10:17 
0.8 

14:38 
10.6 

22:38 
0.5 

S 

18 

2:52 
10.7 

10:46 
L8 

15:06 

10.8 

22:45 
1.8 

M   19 

2K)3 
8.9 

10:06 
0.8 

14:22 
10.6 

22:30 
0.4 

Th  19 

2:48 
9.7 

10:48 
1.2 

16:04 
10.7 

23:06 
1.0 

s 

19 

8:26 
10.8 

10:46 
1.7 

16:40 
10.6 

22:12 
1.4 

Tu  20 

2:34 
9.0 

10:38 
1.3 

14:53 
10.5 

23:04 
0.7 

A 

£ 

F    20 

3:17 
9.9 

11:12 
1.6 

16:36 
10.7 

23:23 
1.3 

M 

20 

4:00 
10.7 

10:42 
1.8 

16:16 
10.2 

22:86 
L6 

W  21 

3:05 
9.1 

11:10 
1.7 

15:26 
10.4 

28:33 
1.2 

S  |21 

1 

3:50 
10.0 

11:22 
L8 

16:10 
10.4 

23:24 
1.6 

Tu 

21 

4:40 
10.2 

11:06 
2.0 

16:66 
9.8 

28:14 
1.8 

Th  22 

3:37 
9.1 

11:38 
1.9 

16:00 
10.2 

S 

22 

4:29 
9.9 

11:18 
2.0 

16:47 
9.9 

28:33 
1.6 

D'\y 

22 

5.-24 
9.8 

11:66 
2.4 

17:46 
8.3 

.    .    . 

A    F   23 

0:00 
1.6 

4:18 
9.1 

12K)2 
2.0 

16:39 
9.8 

M 

23 

6:12 
9.5 

11:48 
2.2 

17:80 
9.0 

s 

Th 

23 

0:16 
2.3 

6:20 
8.8 

13:10 
2.9 

18:48 
7.2 

S!24 

1 

0:18 
1.7 

5:01 
8.9 

12:15 
2.3 

17:22 
9.2 

D 

Tu 

24 

0:07 
L8 

6:00 
8.8 

12:39 
2.6 

18:20 
8.0 

F 

24 

1:26 
2.9 

7:48 
7.6 

14:16 
3.3 

21  .-00 
6.7 

D    S  ;25 

0:82 
L8 

5:50 
8.4 

12:46 
2.6 

18:12 
8.4 

W 

25 

1K)1 
2.2 

7K)4 
8.0 

13:36 
3.1 

19:36 
7.1 

S 

25 

2:36 
3.1 

10.-06 
7.8 

17:86 
3.1 

22:68 
7.4 

m'26 

1:10 
2.1 

6:48 
8.0 

13:46 
2.8 

19:16 
7.7 

Th 

26 

1:50 
2.6 

8:50 
7.7 

14:36 
3.4 

21:45 
6.9 

l» 

26 

6:06 
2.7 

11:24 
8.9 

18:46 
1.9 

28:46 

8.7 

Tu,27 

1 

1'.53 
2.2 

8:18 

7.8 

14:24 
8.1 

20:63 
7.2 

s 

F 

27 

2:48 
2.9 

10:38 
8.2 

18:15 
3.1 

28:07 
7.6 

M 

27 

7:06 
1.5 

12K)6 
10.1 

19:34 
0.9 

W 

1 

28 

2:33 
2.4 

9:64 
8.1 

16:10 
8.3 

22:26 
7.4 

S 

28 

6:82 
2.7 

11:37 
9.3 

19:15 
L9 

23:53 
8.6 

Tu 

28 

0:22 
9.9 

7:60 
0.5 

12:40 
10.9 

20:13 
0.1 

Th 

29 

3:19 
2.6 

11:04 
8.9 

18:42 

2.8 

23:20 
8.0 

s 

29 

7-.80 
1.6 

12:18 
10.2 

20:03 
0.9 

9 

W 

29 

1:00 
10.8 

8:80 
—0.1 

18:16 
11.5 

20:62 
—0.4 

F 

30 

4:37 
2.5 

11:48 
9.7 

19:88 
1.9 

M 

30 

0:36 
9.5 

8:16 
0.8 

12:67 

n.o 

20:46 
0.8 

E 

Th 

30 

1:82 
11.6 

9:12 
-0.6 

18:60 
U.9 

21:80 
-0.6 

s    S 

1 

31 

0:05 
8.7 

7:60 
L8 

12:30 
10.4 

20:24 
1.4 

O 

Tu 

31 

1:12 
10.12 

8:55 
0.2 

13:34 
U.6 

21:20 
—0.2 
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ely  the  datum  of  soundings  on 
jpth  of  water,  add  the  tabular  h 
case  subtract  it. 

nd  heights  o 
e  heights,  in 
the  Admtra 
eight  to  the 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 

The  tin 
(a.m.),all 

le  used  is  Indian  Standard,  for  the  meridian  i 
greater  are  in  the  afternoon  (p.  m.)  and  whei 

«o30'  E. ;  Oh  is  midnight,  12»«  is  noon;  all  houra 
a  diminished  by  12  ^ve  the  times  after  noon; 

lees  than  12  are  in  the  forenoon 
for  instance,  15:47  is  8:47  p.  m. 

equator;  A 

(vmoon; 
,  P,  moon 

J),  1st  quar.;  Q.  f"lJ  moon;  (J,  3d 
in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  8,  moon 

farth^t  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

'haad 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

g  Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  Hi« 
Low  Water. 

W. 

Mo. 

s  w. 

Mo. 

W. 

MO 

F 

1 

2:04 
11.9 

9:46 
—0.4 

1422 
11.9 

22:08 
—0.4 

1 

1 

2:60 
11.9 

10:48 
0.4 

16KW 
10.4 

22:66 
0.9 

W 

1 

8:10 
ILl 

11:16 
0.9 

1626 
9.S 

28:25 

1.7 

S 

2 

2:88 
12.0 

10:24 
-0.1 

14:54 
11.7 

22:35 
0.0 

k'Tu 

2 

8:28 
11.3 

11:26 
1.0 

16:42 
9.7 

28:36 
1.6 

iTh 

2 

8:48 
10.6 

11:66 
L8 

16:06 
8.8 

■    • 

H 

3 

8:12 
11.8 

11:00 
0.2 

15:80 
11.0 

28:10 
0.4 

W 

3 

4:05 
10.4 

12:08 

i.n 

16:20 
8.8 

.    .    . 

F 

3 

0:06 
2.1 

4:80 
9.7 

12:40 
1.7 

16:50 
8.0 

M 

4 

8:48 
11.2 

11:36 
0.9 

16:08 
10.1 

28:48 
1.2 

Th 

4 

0:16 
2.1 

4:50 
9.4 

12:66 
2.2 

17:10 
7.7 

(T    S 

4 

0:62 
2.6 

6:17 
8.8 

1325 
2.1 

17:41 

Tu 

5 

4:80 
10.2 

12:18 
1.6 

16:48 
9.0 

•    •    ; 

C,F 

5 

1:10 
2.7 

6:40 
8.2 

18:54 
2.7 

18:12 
6.6 

6 

5 

1:86 
2.9 

6:13 
8.0 

14.15 
2.5 

1K56 
6.7 

N 

W 

6 

0:28 
1.9 

5:14' 
9.1 

13:08 
2.4 

17:38 
7.6 

'  s 

6 

2.-22 
8.2 

6.56 
7.2 

16:16' 
2.8 

22:10 
6.4 

M 

6 

2:46 
8.2 

7:47 
7.2 

1522 
i6 

21:55 
7.0 

Th 

7 

1:24 
2.7 

6:10 
7.8 

14:20 
2.9 

18:60 
6.8 

6 

7 

8:62 
8.2 

10:20 
7.8 

16:40 
2.4 

22:64 
7.4 

B 
A 

Tu 

7 

4K)6 
8.1 

10:06 
7.3 

16:45 
2.5 

22:41 
7.* 

F 

8 

2:56 
8.2 

9:50 
7.1 

16«2 
2.9 

22:86 
6.7 

M 

1 

8 

6:16 
2.6 

11:05 
8.0 

17:48 
1.7 

28:86 

8.4 

W 

8 

6:80 
2.8 

11:00 

7.8 

17:65 
2.2 

25^ 

8.: 

S 

9 

4:40 
8.0 

10:54 
7.8 

17:32 
2.2 

28:26 
7.8 

A  Tu 

£ 

9 

6:20 
1.8 

11:50 
8.7 

18:44 
1.1 

Th 

9 

6-.34 
2.2 

11:37 
8.8 

18:80 
1.7 

2Si5 
9.S 

« 

10 

5:58 
2.0 

11:42 
8.6 

18:81 
1.1 

W 

10 

0:06 
9.2 

7:10 
1.1 

12:14 
9.3 

19:28 
0.7 

F 

10 

7:28 
1.7 

12K)5 
8.8 

19:40 
1.6 

M 

11 

0:06 
8.6 

6:54 
1.0 

12:17 
9.6 

19:20 
0.8 

Th 

11 

0:80 
9.7 

7:62 
0.7 

12:40 
9.6 

20:10 
0.6 

S 

11 

0:25 
9.9 

8:12 
1.2 

12:38 
9.1 

Tu 

12 

0:84 
9.3 

7:40 
0.3 

12:46 

9.8 

20:00 
0.0 

1  F 

12 

0:66 
10.2 

8:84 
0.7 

13H» 
9.8 

20:48 
0.8 

s 

12 

0:66 
10.6 

8:50 
1.2 

18:08 
9.4 

21302 

1.4 

E 
A 

W 

13 

0:58 
9.7 

8:20 
0.0 

18:10 
10.1 

20:38 
-0.1 

•    S 

13 

1:18 
10.7 

9:10 
0.8 

18:30 
9.9 

21:12 
1.3 

• 

M 

13 

1:27 
10.8 

9:90 
1.1 

13:85 
9.6 

21 3S 
1-S 

• 

Th!14 

1:22 
10.2 

8:56 
0.2 

13:32 
10.8 

21:14 
0.2 

s 

14 

1:46 
11.0 

9:48 
1.0 

13:62 
10.1 

21:20 
1.6 

8 

Tu 

14 

2:00 
11.1 

10K)6 
1.1 

14:06 
9.8 

22:10 
LI 

F 

15 

1:48 
10.6 

9:33 
0.4 

IS'M 
10.5 

21:44 
0.7 

M 

15 

2:16 

n.3 

10:16 
1.5 

14:22 
10.2 

21:10 

1.8 

W  15 

2:32 
11.8 

10:40 
1.3 

14:42 
9.9 

22:40 
L6 

S 

16 

2K)5 
10.9 

10:00 
0.8 

14:16 
10.6 

22:00 
1.3 

,Tu!l6 

1 

2:46 
11.4 

10:48 
1.7 

14:57 
10.1 

21:06 
1.8 

Th 

16 

8:10 
11.3 

11:14 
1.4 

1622 
9.8 

23:10 
L> 

s 

17 

2:32 
11.2 

10:25 
1.4 

14:44 
10.6 

22K)0 
1.6 

s  W  17 

3:22 
11.2 

11:07 

1.8 

16:84 
9.8 

2128 
1.8 

F 

17 

8:50 
11.0 

11:47 
1.4 

16:05 
9.6 

23:4S 

1.9 

M 

18 

3:02 
11.3 

10:30 
1.7 

16:15 
10.6 

21:60 
1.6 

Th  18 

4:00 
10.8 

11:30 
2.0 

16:16 
9.3 

22:50 
2.1 

S 

18 

4:33 
10.6 

12.16 
1.4 

16*6 
9.1 

.  : ; 

1 

Tu 

19 

8:38 
11.1 

10:20 
1.8 

15:60 
10.1 

21:56 
1.6 

'  F 

19 

4:46 
10.1 

12:04 
2.1 

17KI6 
8.6 

28:58 
2.4 

s 

19 

0:18 
1.9 

6:22 
9.8 

12*7 
1.5 

n:.» 

8.4 

W 

20 

4:16 
10.6 

10:46 
2.0 

16:32 
9.4 

22:40 
2.0 

})    S 

20 

5:36 
10.0 

12:50 
2.3 

18:08 
7.7 

:  ;  : 

3) 

M 

20 

1K« 
2.1 

6:20 
8.9 

13:40 
1.7 

19:C3: 

S.0 

8 

Th  21 

5:00 
9.7 

11:42 
2.4 

17:22 

8.4 

23:50 
2.5 

1  s 

21 

1:20 
2.8 

6:48 

8.2 

14:10 
2.8 

19:38 
7.2 

J£  Tu'21 

2:14 
2.4 

7:40 
8.2 

14:40 
1,8 

20!i> 

D 

F    22 

6:52 
8.7 

12:50 
2.7 

18:20 
7.8 

M 

22 

2:85 
2.9 

8:38 
7.8 

15:25 
2.3 

21:50 
7.9 

W 

22 

8:18 
2.5 

9:80 
8.1 

16:00 
1.9 

22:18 
S,7 

S    23 

1:16 
3.0 

7:08 
7.8 

14:18 
8.0 

20:15 
6.8 

E  Tu 

23 

4:26 
2.7 

10:20 
8.3 

17:10 
1.9 

23.00 
9.0 

P 

Th 

23 

6:12 
2.4 

10:48 
8.4 

17:40 
L8 

23.J0 

S    24 

1 

2:40 
8.2 

9:34 

7.7 

16:35 

2.8 

22:30 
7.7 

W 

i 

24 

6:67 
2.0 

11:18 
9.1 

18:20 
1.8 

28:42 
10.0 

F 

24 

6:34 
1.8 

1138 
8.8 

18:62 
1.4 

Ml  25 

5:24 
2.7 

11:00 
8.6 

18:04 
1.9 

23:25 
8.9 

PTh 

25 

6:56 
1.2 

11:58 
9.8 

19:18 
0.7 

.    .    . 

S 

25 

0:00 
10.2 

7UJ2 
LO 

12:18 
9.8 

19.4t. 
l.V 

Tu  26 

6:34 
1.6 

11:44 
9.7 

18:68 
0.9 

1  ^ 

26 

0:18 
10.8 

7:48 
0.5 

12:34 
10.3 

20:05 
0.4 

H 

26 

0:40 
10.7 

8:20 
0.6 

12:68 
9.6 

0.7 

E 

W  27 

0:02 
10.1 

7:22 
0.7 

12:20 
10.6 

19:46 

0.2 

O    S 

27 

0:55 
11.3 

8:35 
0.1 

13:08 
10.5 

20:48 
0.3 

9 

M 

27 

1:16 
10.9 

9K)8 
0.2 

9.6 

21:20 
0.*J 

P 

Th  28 

0:38 
11.0 

8:06 
0.1 

12:55 
11.2 

20:26 
—0.3 

;  S'28 

1:28 
11.6 

9:15 
0.1 

13:42 
10.4 

21:30 
0.6 

Tu 

28 

1:62 
,        11.0 

9:50 
0.1 

14:05 
9.6 

22XTU 
0,7 

'o 

F    29 

1:12 
11.7 

8:50 
-0.4 

13:28 
11.4 

21:ft'» 
-0.2 

M  29 

2:02 
11.7 

9:58 
0.1 

14:16 
10.2 

22:09 
0.9 

W 

29 

2:25 

n.o 

10:28 
0.2 

14:36 
9.8 

2i:40 
1.1 

S    30 

1:45 
12.0 

9:30 
—0.4 

14:00 
11.3 

21:44 
0.0 

N  Tuiao 

2:84 
11.6 

10:37 
0.3 

14:60 
9.7 

22:47 
1.3 

iTh 

30 

8:00 
10.9 

11K)6 
0.6 

15:18 
9.1 

23:15 
1.3 

S 

31 

2:18 
12.0 

10:06 
0.0 

14:32 
11.0 

22:17 
0.4 

i 

1   1 

1  ^ 

31 

3:34 
10.6 

11:44 
0.8 

16*0 
9.0 

23:4* 
l.S 

The  tid 
a  comparis 
from  Mean 
which  is  5. 
unless  a  m 

The  tin 
(a.m.),  all 

#,new 
equator:  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approximate 
1  feet  below  mean  sea  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  whic^ 
le  used  is  Indian  Standard,  for  the  meridian  I 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

moon;  5,  Istquar.;  O.  'u^J  moon;  (C,  8d  (; 
,  P,  moon  in  apogee  or  |)erlgee. 

th  their  times  on  the  first  line  and  heights  on  the  aecond  line  of  each  day; 
ther  it  is  high  or  low  water.    The  heights,  in  feel  and  tenths,  are  reckonwt 
ly  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  aoti 
epth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart. 
1  case  subtract  it. 

y/9  80'  E. :  0«»  is  midnight,  12»»  is  noon ;  all  hours  less  than  12  are  In  the  forenoon 
n  diminished  by  12  give  the  times  after  noon;  for  Instance,  16:47  i88:47p.m. 
[uar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  i 
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JANUARY. 


FEBRUARY. 


MARCH. 


-•  1  Day  of — 

I  !_____'  TimeandHeiffbtofHighand 


W.  Mo.' 


Low  Water. 


F  1 

S  i  2 

5  3 
M  4 
Tu  5 
W  6 
Th|  7 
f!  8 

s  ;  9 

6  10 
A   M   11 

Tu  12 

Ejw'is' 
([  Th:  14 
F  ,15| 

s  'le' 
s  jnl 

M   18 
Tu'  19 
S    W  20 
Th  21 
•   F    22 
P    S    23 
S    24 
M   25, 
E  Tu  26 
;  W  '  27  ' 
D  Th'  28 : 
F|29 
S  i30 


I 


S    31. 


8:68 
2.8 

5:12 
2.8 

0:61 
0.9 

1:46 
0.8 


10:21 
0.6 

11:24 
0.6 

6:16 
2.8 

7:11 
2.8 


17:11 
2.8 

18:16 
2.4 

12:16 
0.4 

18K» 
0.8 


5.-24 
0.6 

e.'Ol 
0.6 

0:14 
2.6 

0:54 
2.4 

1:36 
2.2 

2:29 
2.1 

3:43 
2.0 

6:06 
2.0 

0:59 
1.0 

1:46 
0.7 

2:26 
0.6 

8:06 
0.3 

3:45 
0.1 

4:24 
0.0 

6:05 
0.0 

6:50 
0.0 

0:14 
3.0 

1:06 
2.7 

2:02 
2.4 

3:17 
2.1 

4:60 
2.0 


11:18 
2.8 

11:51 
2.2 

6:44 
0.5 

7:28 
0.6 

8:19 
0.7 

9:22 
0.7 

10:29 
0.6 

11:33 
0.6 

6:19 
2.1 

7:16 
2.8 

8:06 
2.6 

8:51 
2.6 

9:37 
2.7 

J0.-22 
2.8 

11:10 

2.8 

11:58 
2.7 

6:37 
0.2 

7:30 
0.4 

8:26 
0.6 

9:37 
0.7 

10:61 
0.8 


0.6 

17:36 
0.8 

12:85 
2.2 

13:33 
2.2 

14:46 
2.2 

16:06 
2.2 

17:20 
2.4 

1821 
2.6 

12:80 
0.8 

18:24 
0.1 

14:10 
0.0 

14:56 
-0.1 

15:40 
—0.1 

16:28 
0.0 

17:07 
0.1 

17:56 
0.4 

12:48 
2.5 

13:47 
2.4 

15:06 
2.2 

16:85 
2.2 

18:00 
2.3 


28:89 
1.0 


19.-04 
2.7 

19:45 
2.8 


2:80 
0.7 

7:56 
2.8 

18:44 
0.2 

20:20 
8.0 

8:06 
0.6 

8:34 
2.8 

14:28 
0.2 

20:66 
8.1 

8:86 
0.6 

9:07 
2.8 

14:69 
0.2 

21:27 
8.2 

4K» 
0.6 

9:86 
2.8 

16:81 
0.2 

22KX) 
8.1 

4:26 
0.5 

10K)6 
2.3 

16:02 
0.3 

22:81 
8.1 

4:61 
0.6 

10:35 
2.3 

16:81 
0.6 

23:03 
8.0 

2.8 


18:21 
0.9 

19:18 
1.1 

20:26 
1.2 

22:10 
1.3 

28:53 
1.2 


19:11 
2.9 

19:56 
3.2 

20:40 
8.4 

21:28 
3.5 

22:08 
3.5 

22:45 
8.4 

23:28 
3.3 


18:48 
0.6 

19:55 
0.9 

21:27 
1.1 

23:31 
1.2 


Day of— 


W.  Mo. 


M 

Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
8 
6 
M 
Tu 
W 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 1 
11 1 
12. 
13 
14 
15 
16 
17 


Time  and  Height  of  High  and 
Low  Water. 


Day  of— 


F 

•    S 


Th  18 
19 


20 
21 
M   22 

Tu  23 

;  W  24  I 


Thj  25 ' 

f'26I 
S  J27 
S    28 


1.-06 
1.0 

2K)6 
0.9 

2:44 
0.8 

8:11 
0.7 

8:38 
0.6 

8:48 
0.6 

4:04 
0.4 

4:25 
0.8 

4:61 
0.2 

5:22 
0.2 

6:55 
0.8 

0K>4 
2.6 

0:36 
2.3 

1:20 
2.1 

2:25 
1.9 

4:18 
1.9 

0:26 
1.0 

1:26 
0.7 

2:09 
0.4 

2:46 
0.1 

8:23 
—0.1 

4:01 
—0.2 

4:40 

-0.2 

5:21 
—0.2 

6:04 
0.1 

0:84 
2.6 

1:25 
2.2 

2:40 
1.9 


6:19 
2.0 

751 
2.1 

8:09 
2.2 

8:44 
2.8 

9:11 
2.8 

9:88 
2.4 

9:67 
2.6 

10:28 
2.6 

10:68 
2.6 

11:22 
2.6 

12.-01 
2.6 

6:32 
0.4 

7:20 
0.5 

8:18 
0.7 

9:31 
0.8 

10:65 
0.7 

6:01 
2.0 

7:09 
2.3 

8:01 
2.6 

8:46 
2.8 

9:29 
8.0 

10:10 
8.1 

10:62 
3.1 

11:31 
8.0 

12:19 
2.8 

6:48 
0.4 

7:43 
0.6 

8:51 
0.9 


12:00 
0.7 

12:66 
0.6 

18:40 
0.4 

14:19 
0.8 

14:68 
0.8 

15:28 
0.8 

16:60 
0.8 

16:16 
0.4 

16:46 
0.4 

17:20 
0.6 

17:56 
0.7 

12:60 
2.5 

18:60 
2.4 

16K)6 
2.3 

16:80 
2.4 

17:48 
2.5 

12:09 
0.5 

18:09 
0.2 

14:00 
0.0 

14:47 
-0.1 

16:31 
—0.2 

16:11 
—0.1 

16:55 
0.0 

17:40 
0.2 

18.'25 
0.5 

18:13 
2.6 

14:21 
2.3 

16:64 
2.2 


18:67 
2.6 

19:40 
2.7 

20:16 
2.8 

20:48 
8.0 

21:14 
8.0 

21:41 
8.1 

22:08 
3.1 

22:87 
8.0 

28:08 
2.9 

23:36 
2.7 


18:83 
0.8 

19:27 
1.0 

20:47 
1.2 

22:50 
1.2 


18:48 
2.8 

19:38 
3.1 

20:21 
3.3 

21:04 
8.5 

21:46 
3.5 

22:28 
3.4 

23:09 
3.3 

28:50 
3.0 


19:17 
0.8 

20:44 
1.2 

23:35 
1.3 


W.  iMo. 

N    m|    1 
Tu!   2 


w 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

M,   8 
Tu!    9 


w 

10 

Th  11 

F 

12 

S 

13 

§ 

14 

M 

15 

Tu  16 

W 

17 

Thj  18 

F 

19 

I 

«    20 
P  I  S    21 


• 

E 

M   22 

Tu  23 

W  24 

Th  25 

F    26 

S    27 

3) 

S    28 

N 

M   29 

Tu  30 

W  31 

Time  and  Height  of  High  and 
Low  Water. 


4:46 
1.8 

1:14 
1.1 

2m 
0.9 

2:82 
0.7 

2:64 
0.6 

8:06 
0.6 

8:19 
0.4 

8:85 
0.3 

4:00 
0.1 

4:21 
0.1 

4:49 
O.l 

6:21 
0.2 

6:58 
0.8 

0:06 
2.4 

0:48 
2.2 

1:68 
1.9 

4:05 
1.8 

6:55 
2.1 

0:63 
0.6 

1:89 
0.8 

2:16 
0:0 

2:56 
—0.3 

3:29 
—0.3 

4:15 
—0.3 

4:63 
—0.1 

5:88 
0.1 

0:04 

2.5 


0:50 
1.1 


10:80 
0.9 

6:86 
1.9 

735 
2.1 

8:18 
2.2 

8:41 
2.8 

9:08 
2.4 

9:20 
2.5 

9:89 
2.7 

10:04 
2.8 

10-.81 
2.9 

IIKX) 
2.9 

11:87 
2.9 

12:21 
2.8 

6:87 
0.6 

7:81 
0.7 

8:50 
0.9 

10:29 
0.8 

11:53 
0.6 

7:00 
2.4 

7:48 
2,7 

8:30 
8.0 

9:10' 
8.2 

9:51 
3.8 

10:29 
8.8 

8.2 

11:62 
8.0 

6:17 
0.4 


17:85 
2.2 

11:51 
0.9 

12:56 
0.7 

18:88 
0.6 

14:16 
0.4 

14:46 
0.4 

16:11 
0.3 

16:86 
0.8 

16:01 
0.8 

16:80 
0.8 

17:00 
0.4 

17:80 
0.5 

18:11 
0.6 

18:15 
2.6 

14:20 
2.4 

16:47 
2.4 

17:12 
2.5 

18:20 
2.7 

12:66 
0.3 

13:39 
0.1 
14:34 
-0.1 
15:16 
—0.1 

15:56 
—0.2 

16:89 
0.0 

17:18 
0.2 

18:01 
0.5 

12:45 
2.7 


6:89 
1.9 


11:39 
1.0 


18:44 
2.7 

19:80 
2.6 

20K)3 
2.7 

20:81 
2.8 

20:64 
2.9 

21:21 
2.9 

21:48 
3.0 

22:10 

2.9  i 

22:34 
2.9 

28:02  ; 
2.8 

28:81 
2.6 


19:05 
0.8  ' 

20:20  ' 
1.0 

22:11 
1.1 

23:53 
0.9 


19:13 
2.9 

19:59 
3.2 

20:44 
3.4 

21:25  I 
3.4  I 

22:04  ' 
3.3 

22:48 
8.1 

28:21 
2.9 


18:56 
0.8 


0:64 
2.1 

7:08 
0.7 

18:46 
2.5 

^:17 
1.1 

2:13 
1.8 

8:18 
LO 

15:10 
2.2 

23:11 
1.3 

6:00 
1.7 

10:00 
1.1 

16:51 
2.2 

18:08 
2.8  : 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrat  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  la  high  or  low  water.    The  heightM,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
!  which  is  1.5  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundin^cs  given  on  the  chart,  , 
,  unless  a  minun  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82^^  30'  E. :  0^  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 
I        #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
I  equator;  A,  P,  moon  in  apogee  or  perigee. 
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BOMBAY  (AixdUo  Bandar),  INDIA,  1909. 


OCTOBER. 


Day  of— 


W.  Mo, 


F 

S 

M 
Tu 
W 
Th 

F 

S 

M 


Time  and  Height  of  High  and 
Low  Water. 


Tu  12 
W  13 
Th  14 


F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 


0:45 
13.6 

1:30 
13.7 

2:12 
18.2 

8:01 
12.3 

3:62 
11.1 

4:52 
10.1 

6:10 
9.8 

0:48 
2.9 

2:20 
2.9 

8:25 
2.7 

4:18 
2.2 

4:47 
1.9 

5:15 
1.8 

OKW 
11.0 

0:28 
11.3 

0:52 
11.6 

1:20 
11.6 

1:52 
11.4 

2^5 
11.1 

3K)6 
10.6 

8:52 
10.0 

4:55 
9.5 

6:15 
9.8 

0:42 
2.9 

2:17 
2.4 

8:20 
1.6 

4:12 
0.8 

4:57 
0.2 

5:40 
0.1 

0:26 
14.1 

1:12 
14.1 


6:40 
—0.7 

7:22 
0.1 

S:CS 
1.2 

8:55 
2.5 

9:50 
8.7 

11:10 
4.7 

18:17 
4.8 

7:68 
9.2 

9:10 
9.7 

10:00 
10.2 

10:85 
10.5 

11:04 
10.7 

11:30 
11.0 

5:42 
1.6 

6:0b 
1.7 

6-.85 
2.0 

7K)0 
2.4 

7:30 
2.9 

8:00 
8.5 

8:85 
4.2 

9:26 

4.8 

10:56 
5.8 

12:65 
4.7 

7:42 
9.6 

8:50 
10.1 

9:40 
10.9 

10:25 
11.8 

U:10 
12.4 

11:50 
12.6 

6:25 
0.8 

7:07 
1.0 


12:67 
13.1 

13:35 
12.6 

14:12 
11.6 

14:57 
10.5 

15:40 
9.2 

16:86 
8.0 

18:10 
7.0 

14:60 
4.1 

15:45 
8.2 

16:22 
2.8 

16:52 
1.7 

17:15 
1.1 

17:88 
0.6 

11:55 
11.1 

12:20 
11.0 

12:46 
10.8 

13:10 
10.4 

18:85 
9.9 

14:02 
9.4 

14:85 
8.8 

16:22 
8.0 

16:85 
7.5 

18:30 
7.1 

14:15 
3.4 

15:07 
2.0 

15:62 
0.6 

16:32 
-0.7 

17:10 
—1.8 

17:50 
—2.5 

12:30 
12.4 

13:10 
11.9 


18:53 
—2.0 

19:32 
—1.8 

20:16 
—1.2 

21  .-00 
—0.1 

21:50 
1.1 

23:04 
2.3 


20:15 
7.1 

21:36 
8.0 

22:25 
9.0 

23:00 
9.8 

28:80 
10.5 


17:62 
0.2 

18:15 
—0.1 

18:37 
—0.4 

19K» 
-0.3 

19:30 
—0.1 

20K)0 
0.3 

20:40 
1.0 

21:30 
1.9 

22:47 
2.7 


20:20 
8.0 

21:22 
9.6 

22:15 
11.1 

23:00 
12.6 

28:45 
13.6 


18:30 
—2.6 

19K)7 
—2.2 


NOVEMBER. 


c  iDayof— 


g    W.  Mo. 


O 


M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 


Time  and  Height  of  Hi«rhand 
Low  W ater. 


1:56 
13.6 


7:52 
1.8 


13:50 
U.O 


19:48 
—1.3 


2:42 
12.8 

8:40 
2.8 

14:32 
10.0 

20:30 
—0.1 

3:30 
U.6 

9:37 
3.8 

16:20 
8.7 

21:18 
1.8 

4:28 
10.6 

10:65 
4.4 

16:20 
7.5 

22:20 
2.6 

5:28 
9.7 

12:40 
4.2 

17:60 
6.8 

0.-00 
8.6 

6:48 
9.2 

14K)5 
3.6 

19:50 
7.0 

1:42 
8.9 

8:08 
9.1 

16*0 
8.0 

21:18 
7.9 

2U» 
8.7 

8:46 
8.6 

4:18 
8.8 

4:47 
2.9 

5:15 
2.7 

OKW 

n.6 

0:32 
12.0 

1:00 
12.1 

1:86 
12.2 

2:16 

a.  9 

2:65 
11.5 

8:40 
10.9 

4:85 
10.3 

6:38 
9.8 

0:20 
3.3 

loa 

8.2 

8:00 
2.fi 

3:52 
2.0 

4:42 
1.6 

5:28 
L5 

0:18 
14.0 

1:00 
14.0 

1:42 
13.7 


9:10 
9.2 

9:48 
9.5 

10:18 
9.9 

10-.60 
10.1 

11:18 
10.2 

5:46 
2.7 

6:15 
2.7 

6:45 
2.9 

7:20 
3.1 

sm 

3.6 

8:88 
3.9 

9:86 
4.8 

10:50 
4.2 

12:25 
8.6 

6:60 
9.6 

8K» 
9.8 

9K» 
10.4 

9:56 
10.9 

10:40 
11.8 

11:25 
11.5 

6:12 
L5 

7:00 
1.8 

7:45 
2.3 


15:87 
2.3 

16.-05 
L5 

16:28 
1.0 

16:52 
0.6 

17:15 
—0.1 

11:60 
10.2 

12:15 
10.2 

12:46 
10.1 

18:17 
9.6 

13:52 
9.3 

14-.85 

8.7 

16:80 
8.2 

16:42 
7.6 

18:20 
7.7 

13:35 
2.6 

14:80 
1.4 

15:18 
0.2 

16:02 
—1.0 

16:45 
—1.9 

17:27 
—2.5 

12:08 
11.4 

12:50 
11.1 

13:38 
10.5 


22:00 
8.9 

22:35 
9.7 

23K>5 
10.5 

28:85 
U.O 


17:40 
—0.6 

18:10 
—0.9 

18:37 
—0.9 

19:10 
-0.7 

19:46 
—0.1 

20:28 
0.8 

21:18 
1.7 

22:30 
2.8 


19:60 
8.6 

21 KW 
9.8 

22:00 

n.2 

22:45 
12.4 

23.-30 
18.4 


18:08 
-2.5 

IS.iS 
—2.1 

19:30 
—1.2 


DECEMBER. 


Day of— 


W.  Mo. 

W 

Th 
F 
S 
6 
M 
Tu 
W 
Th 
F 
S 

n 

M 
Tu 

w 

Th 

F 

S 

6 

M 
Tu 

W 
Th 

F 

8 

S 
M 
Tu 
W 
Th 

F 


Time  and  Height  of  Hi^h  and 
Low  Water. 


2.-27 
13.0 

3:10 
12.1 

8:65 

n.i 

4:42 
10.2 

6:85 
9.3 

037 
4.6 

1:67 
4.9 

2:66 
4.9 

8:38 
4.6 

4:15 
4.2 

4:62 
3.8 

6:27 
3.5 

0:13 
12.2 

0:48 
12.7 

1:25 
12.9 

2:05 

12.8 

2:46 
12.4 

3:26 
11.7 

4:10 
U.1 

10.4 

6.-08 
9.8 

1:18 
8.8 

232 
8.7 

338 
8.6 

4*32 
3.1 

6:25 
2.7 

0:10 
13.2 

0-.60 
13.7 

1:80 
13.6 

2:10 
13.1 

2:48 
12.6 


83S 
2.8 

9:22 
3.8 

1057 
8.6 

11:42 
3.7 

13:00 
8.5 

6:40 
8.8 

7:42 
8.5 

837 
8.5 

9:25 
8.7 

10:06 
9.0 

10:42 
9.2 

11:18 
9.5 

6.-03 
3.8 

6:42 
8.1 

7r20 
8.0 

8:00 
3.0 

8:40 
2.9 

938 
2.9 

1035 
2.7 

11:42 
2.4 

12:60 
1.9 

7:15 
9.5 

8:22 
9.6 

9:2& 
9.9 

10:20 
10.1 

11:10 
10.3 

6:10 
2.8 

6:56 
2.2 

7:40 
2.2 

8^20 
2.3 

9:00 
2.6 


14:20 
9.6 

I5i» 
8.6 

16:06 
7.7 

17:16 
7.2 

18:47 
6.9 

13:53 
3.0 

1437 
2.4 

15:12 
1.8 

15:40 
1.3 

16:10 
0.6 

16:40 
—0.1 

17:12 
—0.8 

11-.57 
9.8 

12:32 
9.7 

13:10 
9.7 

13.-55 
9.5 

14:40 
9.1 

1535 
8.9 

16:40 
8.5 

17-.58 
8.4 

19:15 
8.8 

.  13:50 
1.1 

14:47 
a2 

15:40 
—0.7 

1628 
— L5 

17:16 
—1.8 

11:58 
10.5 

12:42 
10.8 

13:25 
10.2 

14:10 
9.7 

14:55 
9.0 


20:10 
— 0--i 

20-55 

1.3 

21:45 
'1.7 

3.*» 


20:22 
7.5 

mis 

8.2 

22«! 

9.1 

2237 
lo.y 

23*i 

10.7 

23:40 
11.. S 


17:47 

—1-1 

18:20 
— 1-S 

19:00 
—1-0 

19:40 
—0-4 

20:25 
0.4 

21:2D 
1.5 

22:25 
2.7 

2S.-52 

S.5 


203S 

9.7 

21:45 
10-8 

22:40 
11.9 

23.-27 
12.^ 


17:55 
—1.9 

18:«t 
—1.5 

19:17 
— 0.S 

19*^ 
0.1 

2038 
1.2 


The  tidefl  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  finit  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  resion.  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82^30'  E.:  0^  ismidnight,  ]2>>  is  noon;  all  hours  less  than  12are  in  the  toremum 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 3:47  p.  m. 

#,  new  moon;  }),  Istquar.:  O*  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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' 

~ 

JANUARY. 

FEBRUARY. 

-^h  and 

MARCH. 

1 

a  !  Day  of— 

o 

Time  and  Height  of  High  and 
Low  Wat«r. 

§ 

Day  of— 

Time  and  Height  of  Hig 
Low  Water. 

a  Day  of— 
S  i  W.  Mo. 

Time  and  Heigh 
LowW 

t  of  High  and 
ater. 

13:06      20:53 
0. 6         5. 7 

1  w. 
F 

Mo. 

\v.  yiiK 

1 

0:07 
2.6 

6:02      18:04      19:50 
6.3         0.2         5.6 

\l\        ] 

2:20 
3.7 

7:28 
5.4 

14:36 
-0.4 

22:00 
6.2 

N 

M 

1 

0:44 
4.0 

5:40 
4.9 

is 

1 

2 

lao 

8.2 

6:58      14:03      20:58 
6.1     —0.4         6.1 

N 

Tu 

2 

8:36 
3.6 

8:37 
5.5 

16:28 
-0.6 

22:41 
6.7 

Tu 

2 

2.33 
4.0 

7:21 
4.9 

14:17 
0.5 

21:48 
6.4 

S 

3 

2:30 
3.4 

7:56      14:51      21:54 
6.1     —0.9         6.7 

W 

3 

4:26 
3.2 

9:37 
6.7 

16:13 
—0  7 

23:16 
7.3 

W 

3 

3:46 
3.3 

8:39 
4.9 

15:14 
0.3 

22:26 
6.8 

M 

4 

8:30 
3,3 

8:48      15:39      22:40 
6.1     —1.2         7.1 

Th 

4 

6:06 
3.0 

10:24 
5.8 

16:51 
—0.7 

23:46 
7.4 

Th 

4 

4:24 
2.8 

9:37 
5.2 

16:00 
0.2 

22:51 
7.0 

Tu 

5 

4:21 
8.3 

9:40     16:21      23:21 
6.1     —1.4         7.4 

O 

] 

'^ 

6:42 
2.4 

11:07 
5.8 

17:26 
-0.6 

F 

5 

4:54 
2.2 

10:24 
6.6 

16:36 
0.1 

23:16 
7.2 

N 
O 

W 

6 

5K» 
3.0 

10:26     17:00    .    .     . 
6.1     — L4         .    . 

.^ 

i\ 

0:14 
7.6 

6:16 
2.1 

11:47 
5.8 

17:58 
—0.4 

S 

6 

6:21 
1.6 

11K)2 
5.8 

17:10 
0.1 

23:42 
7.3 

Th 

7 

OKK) 
7.6 

5:47      11:06      17:37 
2.8         5.9      —1.2 

S 

7 

0:40 
7.5 

6:45 
l.S 

12:21 
6.7 

18:26 
-0.4 

2 

s 

7 

5:49 
L2 

11:37 
6.0 

17:38 
0.8 

.    .    . 

F 

8 

0:35 
7.6 

6:28      11:41       18:09 
2.6         5.7      -0.9 

A 

M 

8 

1:04 
7.4 

7:16 
1.5 

12:53 
5.6 

18:51 
0.3 

M 

8 

0:03 
7.3 

6:14 
0.9 

12:08 
6.2 

18:05 
0.6 

S 

9 

1:04 
7.6 

7:06      12:23      18:40 
2.5         6.5      -0.4 

Tn 

9 

1:26 
7.2 

7:40 
1.4 

13:22 
5.6 

19:13 
0.9 
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18  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 
e  time  used  Islndian  Standard,  for  the  moridianf^'io 80' E.:0 
,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminis 
new  moon;  J),  1st  qnar.;  O.  full  moon;  (^,  8d  quar.;  E,  i 
r:  A,  P,  moon  in  apogee  or  perigee. 

t  line  a 
er.    Th 
an  the  A 
eight  tti 

5*  is  nofl 
,he  time 
luator; 

Id 
e  h 
idn 
th 

n;ii 
sa 

N, 

heig 
eigh 
liral 
eeou 

illh( 
fteri 
S,  m 

htso 
ts,ir 
tyCl 
ndli 

mrel 
loon 
oon 

n  the  second  line  of  each  dav; 
I  feet  and  tenths,  are  reckoned 
larts  for  this  r^on,  and  which 
igs  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon 
;  for  insUnce,  15:47  is  8:47  p.  m. 
fartheat  north  or  floath  of  the 

COLOMBO  (Ceylon),  INDIA,  1909. 


258 


j                            JANUARY. 

FEBB 
Time  an 

.UARY. 

;hand 

MARCH. 
Time  and  Heigh 

1 

!  c  iDayof- 

;  g  ■ 

S|w.|mo. 

Time  and  Height  of  High  and 
Lowwater. 

S 

Day of— 

d  Height  of  Hi| 
Lowwater. 

;« 

Day of— 

it  of  High  and 
ater. 

W. 

Mo. 

W. 
M 

Mo. 

'  F 

1 

4:00 
0.9 

9:05     15K)5 
1.0        0.4 

22:47 
1.7 

M 

1 

7:12 
0.7 

12:02      17:12 
1.0        0.6 

N 

1 

2:40 
1.0 

8:44 
1.1 

13:45 
0.7 

23:05 
L4 

S 

2 

5:52 
0.7 

10:49     16:25 
1.0        0.4 

23:53 
1.8 

N 

Tu 

2 

0:37 

1.8 

7:44     13:12 
0.5        1.2 

18:86 
0.5 

Tu 

2 

7:35 
0.7 

12:85 
1.0 

17:28 
0.8 

.    .    . 

s 

3 

6:52 
0.6 

12:05     17:35 
1.1        0.3 

:  :  : 

W 

3 

1:22 
1.9 

8:10      13:57 
0.3        1.3 

19:28 
0.4 

W 

3 

0:34 
1.6 

7:47 
0.5 

1357 
L2 

19:00 
0.6 

Im 

4 

0:44 
2.0 

7:82     13:00 
0.4        1.2 

18:88 
0.3 

Th 

4 

1:60 
2.0 

8:35     14:82 
0.2         1.5 

20:10 
0.3 

|Th 

4 

1:19 
1.7 

8:00 
0.3 

13:58 
1.4 

19:42 
0.5 

;Tu 

! 

5 

1:26 
2.1 

8KJ7      13:46 
0.3         1.8 

19:20 
0.2 

o 

F 

5 

2:32 
2.1 

8:58     15:05 
0. 1         1.6 

20:42 
0.2 

|f 

5 

1:51 
L8 

8:18 
0.2 

14:27 
1.6 

20:13 
0.3 

6 

2:03 
2.2 

8:38      14:27 
0.2        1.4 

20:02 
0.2 

S 

6 

2:58 
2.1 

9:18      15:33 
0.0         1.7 

21:12 
0.2 

8 

6 

2:19 
L9 

8:37 
0.0 

14:52 

L8 

20:42 
0.2 

Th 

7 

2:35 
2.2 

9:08     15:08 
0.1        1.5 

20:37 
0.2 

» 

7 

8:22 
2.1 

9:40      16:00 
-0.1         1.7 

21:35 
0.2 

o 

A 

S 

7 

2:46 
2.0 

8:58 
-0.1 

15:16 
1.9 

21:07 
0.1 

F 

8 

3:03 
2.1 

9:27      15:87 
0.1        1.6 

21:07 
0.3 

A 

M 

8 

•      8:47 
2.0 

10:02      16:20 
-0. 1         1. 7 

22:02 
0:2 

;m 

8 

3:12 
2.0 

9:22 
-0.1 

15:37 
2.0 

21:27 
0.1 

S 

1 

9 

8:80 
2.1 

9:68      16.-08 
0.1         1.5 

21:36 
0.3 

Tu 

9 

4:12 
2.0 

10:27      16:40 
—0.1         1.8 

22:28 
0.3 

E  Tu 

9 

3:37 
2.0 

9:40 
—0.1 

15:W 
2.0 

21:50 
0.1 

s 

10 

3:64 
2.0 

10:20     16:87 
0.0        1.5 

22:08. 
0.4 

E 

W 

10 

4:82 
1.8 

10:50      17:04 
0.0        1.8 

22:57 
0.4 

W 

10 

3:54 
1.9 

10:05 
—0.1 

16:13 
2.0 

22:13 
0.1 

A  M 

1 

11 

4:18 
1.9 

10:46     17:02 
0.1         1.6 

22:38 
0.5 

Th 

11 

4:52 
1.7 

11:12     17:88 
0.1         1.8 

23:28 
0.5 

Th 

11 

4:12 
1.8 

10:16 
-0.1 

16:34 
2.0 

22:38 
0.2 

Tu 

12 

4:45 
1.8 

11:14     17:35 
0.2        1.5 

23:12 
0.6 

F 

12 

5:12 
1.6 

11:86     18:05 
0.1         L7 

F 

12 

4:30 

1.7 

10:35 
0.0 

16:67 
2.0 

23:04 
0.3 

E   W 

1 

13 

5:10 
1.6 

11:46     18:13 
0.2         1.5 

23:55 
0.7 

(C 

S 

13 

0:02 
0.6 

6:31      12:08 
1.4        0.2 

18:42 
1.6 

S 

13 

4:48 
1.6 

10:58 
0.1 

17:23 
1.9 

23:33 
0.6 

(C,Th 

14 

5:87 
1.5 

12:20     19:04 
0.8        1.4 

s 

14 

0:46 
0.9 

6:41      12:87 
L2        0.4 

19:52 
1.5 

s 

14 

5:07 
1.6 

11:28 
0.2 

17:55 
1.7 

.    .    . 

F 

S 

15 
16 

0:60 
0.8 

2:15 
1.0 

6.-07     13.-02 
1.3        0.4 

6:60     14:02 
1.1        0.6 

20:15 
1.4 

22:02 
1.6 

M 
Tu 

15 

16 

18:85 
0.6 

7:68 
0.7 

22:40   .    .     . 

s 

M 
Tu 

15 
16 

0:10 
0.7 

1:10 
0.9 

5:15 
1.3 
5:27 
LI 

11:60 
0.4 

12:25 
0.6 

18:99 
L5 

20:88 
1.3 

l.i   .    .    . 

. 

11:40     16:18 
0.8        0.6 

.    .    . 

S    17 

15-30 
0.6 

7K)7 
0.7 

28:32   .    .    . 

8 

W 
Th 

17 
18 

0:22 
1.7 

1:15 
1.8 

7:43     18:10 
0.5        1.1 

8:00     13:60 
0.3        1.3 

18:16 
0.6 

19:20 
0.4 

W 
Th 

17 
18 

7:45 
0.7 

0K)5 
1.6 

11:35 
0.9 

7:22 
0.6 

16K)0 
0.8 

13:06 
L2 

18:32 
0.6 

1.7   .    .    . 

. 

M  18 

12:00     17K)7 
1.0        0.6 

.    .    . 

■  Tu  19 

0:38 
1.9 

7:38      13:05 
0.5        1.1 

18:20 
0.4 

F 

19 

1:56 
2.0 

8:24      14:25 
0.2        1.5 

20:06 
0.2 

F 

19 

IKX) 
L6 

7:30 
0.4 

13:87 
L6 

19:25 
0.4 

s  W   20 

1:20 
2.0 

8:07      13:50 
0.3        1.3 

19:15 
0.8 

• 

S 

20 

2:80 
2.1 

8:50      14:58 
0.0        1.8 

20:46 
0.1 

S 

20 

1:40 
1.8 

7:52 
0.2 

14:06 
1.8 

20:06 
0.2 

!Th'21 

2:00 
2.2 

8:85     14:28 
0.2        1.4 

20K)2 
0.2 

P 

s 

21 

SKW 

2.1 

9:15     16:80 
^.l        2.0 

21:24 
0.0 

p 

s 

21 

2:12 
•    1.9 

8:22 
0.0 

14:86 
2.0 

20:40 
0.0 

•    F   22 

2:86 
2.2 

9.-02      15:04 
0.1         1.6 

20:42 
0.1 

M 

22 

8:34 
2.1 

9:45     16:00 
-0.2        2.1 

21:56 
0.0 

f 

M 

22 

2:49 
2.0 

8:52 
-0.1 

15.-05 
2.2 

21:12 
—0.1 

P    S    23 

8:08 
2.2 

9:30     15:89 
0.0        1.7 

21:20 
0.1 

E 

Tu 

23 

4:06 
2.0 

10:10      16:27 
—0.2        2.1 

22:30 
0.1 

Tu 

23 

3:18 
2.0 

9:17 
—0.2 

16:84 
2.8 

21:42 
—0.1 

^  s'24 

3:40 
2.1 

9:57      16:13 
0.0         1.8 

21:68 
0.1 

W 

24 

4:30 
1.9 

10:38      17:00 
-0.2        2.0 

23K)0 
0.2 

W 

24 

8:43 
2.0 

9:43 
-0.3 

16:08 
2.3 

22:12 
0.0 

M  25 

4:12 
2.0 

10:28      16:46 
-0.1        1.8 

22:40 
0.2 

Th 

25 

4:56 
1.8 

11:04      17:36 
—0.1         1.9 

23:84 
0.4 

Th 

25 

4.-08 
1.9 

10:08 
-0.2 

16:35 
2.2 

22:42 
0.2 

K  Tu  26 

1       1 

4:48 
1.9 

11:04      17:25 
0.0         1.8 

23:18 
0.4 

F 

26 

5:20 
1.6 

11:34      18:14 
0.0        1.8 

F 

26 

4:38 
L7 

10:33 
-0.1 

17:02 
2.1 

23:10 
0.3 

W'27 

5:20 
1.7 

11:86     18:07 
0. 0        1. 8 

.     .    . 

D 

S 

27 

0:12 
0.6 

6:40     12:06 
1.4        0.3 

19:00 
L6 

S 

27 

4:67 
1.6 

10:58 
0.1 

17:31 

L8 

23:40 
0.5 

D  Th  28 

0:02 
0.6 

5:48     12:10 
1.5        0.1 

18:68 
1.7 

s 

28 

0:55 
0.8 

5:56      12:40 
1.1        0.5 

20:16 
1.4 

D 

s 

28 

5:18 
1.4 

11:24 
0.8 

18:01 
L6 

.    .    . 

F    29 

0:56 
0.8 

6:20      12:57 
1.3         0.2 

20:08 
1.6 

N 

M 

29 

0:18 
0.7 

5:26 
L2 

11:60 
0.6 

18:40 
L4 

S    30 

1       1 

2:16 
1.0 

7:02      13:45 
1.1        0.4 

21:48 
1.5 

Tu 

30 

1:07 
0.9 

6:15 
LO 

12K)0 
0.8 

21:47 
L2 

S    31 

5:67 
0.9 

9:32      15:12 
1.0         0.5 

23:27 
1.6 

W 

31 

7:17 
0.7 

13K)7 
1.1 

18:83 
0.9 

1  day; 
toned 
1.  and 
•hart, 

»noon 
J  p.m. 
)f  the 

Th 
acomp 
froraW 
which 
unless 

Th« 
(a.m.) 

equate 

etid 

Ari8< 

[can 
isl. 
ami 
5tlm 
,all 
new 
r;  A 

es  are  placed  in  the  order  of  occurrence,  wit 
)n  of  consecutive  heights  will  indicate  whet 

Low  Water  Springs,  which  i»  approximate 
0  foot  below  mean  sea  level.    To  nnd  the  de 
nu8  (— )  sign  is  before  the  height,  in  which 
e  used  is  Indian  .Standard,  for  the  meridian  8* 
greater  are  in  the  afternoon  (p.  m. )  and  whei 

moon;  j),  Istquar.;  Q,  full  moon;  (^,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  oi 
her  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  eight  to  the  ( 
case  subtract  it. 

ZOSC  E.:  O^*  is  midnight,  12»»  is  noon;  all  hours 
1  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  eaci 
feet  and  tenths,  are  reel 
ty  Charts  for  this  regioi 
soundings  given  on  the  < 

less  than  12 are  in  the  fort 
for  ln.stance,  15:47  is  3:4- 
farthest  north  or  south  < 
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j 

APRIL. 

Time  and  Height  of  High  and 
Low  Water. 

MAY. 

kt  of  His 
ater. 

JUNE. 

Day of— 

a  1  Day  of— 
glw.  Mo. 

Time  and  Heigli 
Low  \\ 

rhand 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

w. 

Mo. 

Th     1 

0:17 

7:18 

13:20 

19:12 

A     S        1 

0:14 

6:36 

13:00 

19:12 

Tu 

1 

0:46 

6:26 

1310 

1»:4.J 

1.4 

0.6 

L3 

0.7 

1 

L4 

0.4 

1.6 

0.6 

1.8 

0.3 

1.9 

C'..i 

F      2 

1:03 

7:30 

18:42 

19:40 

£    8      2 

0:57 

7K)0 

13:28 

19:86 

W 

2 

1:24 

7H)0 

13:40 

20-10 

1  * 

1.5 

0.4 

1.6 

0.6 

L6 

0.3 

1.8 

0.3 

1.4 

0.2 

2.1 

0.1 

A 

Sl   3 

1:31 

7:47 

14:05 

20:06 

M     3 

1:28 

7:26 

13:50 

20KW 

Th 

3 

1:58 

7:32 

14:12 

2^» 

1.7 

0.2 

1.8 

0.3 

1 

1.6 

0.2 

2.0 

0.2 

1.4 

0.2 

2.2 

0.2 

S 

4 

1:69 

8:08 

14:26 

20:27 

Tu    4 

1:58 

7:60 

14:12 

20:28 

G 

F 

4 

2:80 

8-04 

14:42 

21.-«'. 

1.8 

0.1 

1.9 

0.1 

1 

1.7 

0.1 

2.1 

0.1 

L4 

0.1 

2.2 

I'.  I 

E 

M 

5 

2:29 

8:32 

14:47 

20:50 

o  w;  5 

2:24 

8:14 

14:36 

20:56 

S 

5 

3:00 

8:34 

15:10 

21:35 

1.9 

0.0 

2.0 

0.0 

L7 

0.0 

2.2 

0.1 

1.5 

0.1 

2.2 

O.i 

O^Tnl     6 

2:52 

8:60 

16.-06 

21:12 

Th    6 

2:48 

8:34 

15:00 

21:16 

s    8 

6 

334 

9K)6 

16:42 

2l'iJ>- 

' 

1.9 

-0.1 

2.1 

0.0 

1       1 

1            : 

1.7 

0.0 

2,8 

0.1 

1.6 

0.1 

2.2 

0.2 

W     7 

3:13 

9:07 

15:28 

21:34 

If;    7 

3:14 

8:54 

16:26 

21:40 

;M 

7 

4K)8 

9:40 

16:14 

22:40 

1.9 

-0.1 

2.2 

0.0 

1.6 

0.0 

2.8 

O.l 

1 

1.4 

0.2 

2.1 

0.2 

Th    8 

3:33 

9:26 

15:46 

21:56 

'  S     8 

3:37 

9:17 

\6:80 

22:10 

To 

8 

4:40 

10:15 

16:46 

231'' 

1 

1.8 

-0.1 

2.2 

O.l 

1.0 

0.0 

2.2 

0.1 

L4 

0.3 

1.9 

0.2 

F     9 

3:63 

9:44 

16:06 

22:18 

S      9 

4:03 

9:46 

16:17 

22:40 

W 

9 

620 

11. <» 

17:24 

23:5* 

1.8 

—0.1 

2.2 

0.1 

1 

L5 

0.1 

2.1 

0.2 

1.4 

0.4 

1.7 

0  3 

S    10 

4:13 

10K)5 

16:31 

22:45 

8 

M    10 

4:28 

10:15 

16:47 

23:14 

Th 

10 

6:14 

12:02 

18:10 

1.6 

0.0 

2.1 

0.2 

L4 

0.2 

2.0 

0.3 

1 

L4 

0.6 

1.5 

8    11 

4:28 

10:30 

16:58 

23:18 

Tu  11 

4:65 

10:60 

17:20 

28:67 

C 

Fill 

0:45 

7:28 

13:22 

19-.2L' 

1.6 

0.1 

2.0 

0.4 

1 

1.3 

0.3 

1.8 

0.4 

0.4 

L4 

0,8 

1.3 

8 

Mil2 

4:47 

10:65 

17:28 

23:55 

W|l2 

5:88 

11:36 

18:00 

E 

S    12 

1A5 

9:06 

15.-20 

21:<M 

1 

1.4 

0.2 

1.8 

0.6 

1.2 

0.6 

1.6 

P 

i 

0.4 

L5 

0.8 

1.2 

(C 

Tu;i3 

5K» 

11:27 

18:05 

c 

Th  13 

0:64 

7:02 

18:05 

19:20 

8 

13 

3:10 

10:36 

17:17 

2iy> 

1 

1 

1.2 

0.4 

1.6 

1 

0.6 

1.2 

0.8 

1.3 

0.4 

1.6 

0.7 

I.l 

W  14 

0:60 

5:40 

12:10 

19:20 

F.14 

2:22 

9:68 

16:12 

22:15 

M 

14 

4:25 

11:44 

18.-28 

23.4-^ 

0.7 

LI 

0.7 

1.3 

1 

0.7 

1.2 

0.7 

1.2 

0.4 

1.8 

0.6 

1.2 

Th  15 

8:12 

11:39 

16:37 

23:21 

,  S    15 

4:22 

11:36 

18:00 

23:45 

Tu  15 

5:27 

12:34 

19:15 

1 

0.8 

1.0 

0.9 

1.8 

0.6 

1.5 

0.6 

1.3 

1 

0.3 

2.0 

0,4 

F  il6 

6:a'> 

12:80 

18:33 

E 

8    16 

5:88 

12:25 

18:60 

W'16 

0:40 

6:20 

13:20 

19:.Vi 

0.7 

1.3 

0.6 

0.4 

1.8 

0.4 

1 

1.3 

0.2 

2.1 

O.S 

R    17 

0:30 

6:44 

13:05 

19:15 

P ;  M    17 

0:36 

6:24 

18K)6 

19:30 

Th!l7 

1:30 

7:08 

13-,68 

•XT. 

1.4 

0.4 

LC 

0.4 

1 

1.4 

0.2 

2.0 

0.3 

L4 

0.1 

2.2 

0.. 

S    18 

1:14 

7:18 

13:37 

19:50 

,  Tu!  18 

1:16 

7m 

13:42 

20:06 

m,  F  18 

2:16 

7.54 

14:S4 

2106 

1.6 

0.2 

1.9 

0.1 

1.6 

0.1 

2.2 

0.1 

L4 

0.1 

2.2 

O.I 

P  1  M   19 

1:60 

7:47 

14:08 

20^28 

•  W    19 

1:63 

7:88 

14:17 

20:40 

N 

8    19 

2:65 

8:34 

15K)6 

21  .a^ 

E 

1.8 

0.0 

2.1 

0.0 

L6 

0.0 

2.3 

0.1 

1.5 

0.1 

2.2 

O.I 

#  Tu  20 

2:22 

8:16 

14:40 

20:56 

Th  20 

2:28 

8:16 

14:60 

21:12 

1  S   20 

3:34 

9:08 

15:37 

22*4 

1.8 

-0.1 

2.3 

0.0 

1.6 

—0.1 

2.3 

0.1 

1.6 

0.2 

2.1 

O.I 

W  21 

2:52 

8:46- 

16:10 

21:26 

F    21 

8:00 

8:46 

15:20 

21:40 

M    21 

4:10 

9:40 

16.06 

22:35 

1       1 

1.8 

-0.2 

2.4 

0.0 

1.6 

—0.1 

2.4 

0.1 

i 

L6 

0.3 

2.0 

0.1 

Thi22 

8:20 
1.8 

9:12 
-0.2 

15:40 
2.3 

21:54 
0.0 

N    S    22 

3:35 
1.6 

9:17 
0.0 

16:60 
2.2 

22:10 
0.2 

Tul22 

1 

4:48 
1.4 

10:16 
0.4 

16:35 
1.9 

23:05 
0  2 

F    23 

8:47 

9:38 

16:10 

22:22 

§    23 

4:10 

9:46 

16:20 

22:40 

W  23 

6:24 

11:65 

17.-03 

23:-IO 

1.7 

-0.1 

2.2 

0.2 

1.5 

0.2 

2.0 

0.2 

1 

L4 

0.7 

L7 

0.2 

S    24 

1 

4:15 
1.6 

10:06 
0.0 

16:36 
2.1 

22:50 
0.3 

M   24 

1 

4:44 
L4 

10:16 
0.3 

16:44 
1.9 

28:16 
0.8 

Th  24 

6:05 
1.4 

11:34 
0.7 

17:40 
L6 

N    S    25 

4:46 

10:32 

17:04 

23:16 

Tu|  25 

5:15 

10:64 

17:12 

28:52 

A    F  ,  25 

0:17 

6:58 

12:24 

1S;15 

1.6 

0.2 

1.9 

0.4 

1.3 

0.5 

1.7 

0.4 

1 

0.3 

L3 

0.8 

1.4 

M   26 

6:04 
1.3 

10:68 
0.4 

17:28 
1.7 

23:66 
0.6 

W  26 

1      , 

6:05 
1.2 

11:35 
0.7 

17:45 
1.5 

li^ 

26 

0:67 
0.4 

8K)4 
L8 

13:34 
0.9 

19«» 
1.3 

1) ;  Tu  27 

6:30 
L2 

11:27 
0.6 

17:65 
L4 

y^  Th  27 

1 

0:40 
0.6 

7:32 
1.1 

12:40 
0.9 

18:37 
1.3 

§ 

27 

1:63 
0.4 

9:28 
1.4 

15:25 
0.9 

20:90 

1.2  1 

|W   28 

0:48 
0.7 

6:34 
1.0 

12:20 
0.9 

18:38 
1.2 

a|  F   28 

1:52 
0.6 

9:68 
1.2 

15:28 
1.0 

21.00 
1.2 

M 

28 

3:00 
0.5 

10:44 
1.5 

17:40 
0.8 

22:30  1 
LO 

Th  29 

4:26 
0.8 

12:00 
L2 

17:55 
LO 

28.02 
1.2 

S    29 

3:36 
0.6 

11:20 
L3 

17:62 
0.9 

23:00 
1.2 

Tu 

29 

4:12 
0.6 

11:45 
1.7 

18:46 
0.7 

1.1  1 

F    30 

6:06 
0.6 

12:36 
1.4 

18:47 
0.7 

eI  S    30 
M  ,31 

5:00 
0.5 

0:00 

12:02 
1.5 

5:48 

18:38 
0.7 

12:38 

19:10 

W 

30 

6:17 
0.6 

12-32 
1.8 

1956 
0.5 

•    •    -1 

The  tid 

xix     1   t»» 

L2 

0.4 

1.7 

0.5 

1 

n  the  secc 

es  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  o 
ow  water.    The  heights,  ir 

►nd  itne  of  each  day: 

a  comparis 
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on  of  consecutive 

height*  will  indicate  whe 

ther  it  is  high  or 

feet  and  tenths. 
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.and 

which  is  1 

epth  of  water,  add  the  tabular  height  to  the 

sounding 

p  given 

on  the  Chan.  || 

unleHs  a  m 

inuH  (  -)  sign  Ls  before  the  height,  in  which 
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(a.m.).  all 

greater  are  in  the  afternoon(p.  m.  )and  wher 

1  diminished  by  12  give  the  times  after  noon 

;  for  insUnee.  15:47  is  8:47 
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4.7 

O 

W 

5 

1:30 
-0.6 

S«2 
4.2 

13:25 
1.5 

19:10 
4.9 

S 

5 

2:15 
-L9 

9:24 
4.5 

14:20 
2.6 

19^-. 

Tu 

6 

2:00 
0.1 

8:10 
4.3 

14:00 
0.6 

20:00 
4.8 

Th 

6 

2:00 
—1.0 

8:40 
4.8 

13:67 
1.8 

19:32 
5.0 

s 

s 

6 

2:55 
— L9 

10:10 
4.6 

15:10 
2.7 

4^ 

W 

7 

2:24 
-0.2 

8:40 
4.3 

14:24 
0.9 

20:20 
4.9 

F 

7 

2«) 
—1.3 

9:18 
4.4 

14:30 
2.0 

20:00 
6.0 

M 

7 

8:37 
— L8 

11 KN) 
4.5 

16«5 
2.8 

20.- 

Th 

8 

2:.W 
-^.5 

9:15 
4.8 

14:60 
1.2 

20:38 
4.9 

S 

8 

8.-06 
—1.6 

10:06 
4.2 

2.4 

20:28 
4.9 

Tu 

8 

4:20 
—1.4 

11:60 
4.6 

17:12 
2.8 

21:Vi  ' 

it' 

F 

9 

8:22 
—0.8 

9:55 
4.1 

15:16 
1.7 

21:00 
4.9 

s 

9 

8:46 
-L4 

10:68 
4.2 

15:48 
2.7 

21:00 
4.7 

W 

9 

5:10 
-0.9 

12:42 
4.6 

I&Sd 
2.4 

S 

10 

4:00 
-0.8 

10:45 
3.8 

15:45 
2.1 

21:26 
4.8 

8 

M 

10 

4:30 
— L2 

12K)0 
4.2 

16:45 
3.2 

21:40 
4.3 

Th 

10 

6:04 
-0.3 

13:32 
4.7 

20HJ3 
2,0 

s 

11 

4:40 
—0.7 

11:45 
3.6 

16:20 
2.6 

21:56 
4.5 

Tu 

11 

5:20 
—0.8 

13:10 
4.0 

18:15 
8.1 

22:34 
8.7 

(L 

F 

11 

0:48 
3.0 

7K» 
0.4 

14:20 
4.7 

21  V-  \ 
I-.  1 

s 

M 

12 

6:34 
-0.5 

13K)8 
3.4 

17:10 
8.0 

22:38 
4.1 

W 

12 

654 
—0.3 

14:20 
4.2 

20:15 
2.7 

.    .    . 

E 
P 

S 

12 

2:46 
2.9 

8.-20 
LO 

15:04 
4.7 

a 

Tu 

13 

6:40 

-0.3 

15:06 
3.5 

19:20 
8.2 

23:50 
3.6 

C 

Th 

13 

0:18 
8.2 

7:86 
0.1 

15:16 
4.4 

21:46 
2.0 

s 

13 

424 
3.2 

9:26 
1.5 

15:45 
4.9 

25« 

W 

14 

8:12 
-^).l 

16:15 
4.0 

21:52 
2.7 

F 

14 

2:40 
3.1 

8:55 
0.4 

16K)0 
4.6 

22:38 
LO 

M 

14 

6:40 
3.6 

10:26 
1.9 

16^25 
6.2 

23  i- 

-I.l 

Th 

16 

2:20 
3.8 

9:35 
0.0 

16:56 
4.4 

28:00 
1.9 

S 

15 

4:20 
3.4 

10:14 
0.7 

16:87 
4.8 

23:20 
0.2 

Tu 

15 

6:40 
3.8 

11:90 
2.3 

17.H)5 
5.3 

F 

16 

4:15 
3.6 

10:45 
-0.1 

17:30 
4.7 

23:46 
1.0 

E 
P 

s 

16 

6:30 
3.9 

11:10 
LO 

17:17 
5.1 

W 

16 

0:80 
— L7 

7:34 
4.1 

12:10 
2.4 

i:/» 

S 

17 

5:80 
4.1 

11:38 
—0.1 

18:04 
6.1 

M 

17 

OKK) 
-0.6 

6:28 
4.3 

11:66 
l.l 

17:60 
6.4 

Th 

17 

1:10 
—2.0 

8:20 
4.2 

12:56 
2.5 

lS:3i' 

p 

s 

18 

0:20 
0.1 

6:28 
4.6 

12:80 
0.0 

18:38 
5.3 

Tu 

18 

0:40 
-L3 

7:20 
4.6 

12:40 
1.4 

18:26 
6.6 

• 

F 

18 

1:54 
—2.2 

9:06 
4.4 

13:45 
2.6 

W.I- 

E 

M 

19 

1:00 
—0.6 

7:16 
5.0 

13:10 
0.1 

19:12 
5.6 

• 

W 

19 

1:22 
-1.9 

8:10 
4.6 

13:20 
1.7 

19K)4 
6.7 

N 

S 

19 

2:30 
—2.1 

9:^ 
4.4 

14:30 

2.8 

19:1* 

6.U 

• 

Tu 

20 

1:40 
—1.2 

8:06 
5.1 

13:50 
0.4 

19:44 
6.7 

Th 

20 

2K)5 
—2.1 

9.-00 
4.5 

14.-00 
2.0 

19:88 
6.5 

» 

20 

3:10 
-L7 

10:34 
4.4 

16r« 

2.8 

4.: 

W 

21 

2:20 
—1.6 

8:65 
5.0 

14:25 
0.9 

20:17 
6.6 

F 

21 

2:46 
—2.1 

9:50 
4.4 

14:46 
2.8 

20:14 
6.3 

M 

21 

8:46 
— L3 

11:10 
4.4 

16:20 
2.8 

21 -00 

Th 

22 

3K>6 
—1.7 

9:45 
4.7 

15:05 
1.4 

20:60 
5.4 

N 

S 

22 

8:28 
-1.8 

10:40 
4.8 

15:30 
2.6 

20:4? 
4.9 

Tu 

22 

4:20 
-0.8 

11:50 
4.4 

17r25 
2.7 

21*. 

F 

23 

8:48 
-1.6 

10:40 
4.3 

15:45 
1.9 

21:24 
5.1 

» 

23 

4:10 
— L4 

11:87 
4.2 

16:24 
2.8 

21:20 
4.3 

W 

23 

4.60 
-0.3 

12:25 
4.4 

18:40 
2.4 

2>:25 
3.0 

S 

24 

4:35 
-1.2 

11:42 
3.9 

16:28 
2.4 

21:65 
4.6 

M 

24 

4:50 
—0.8 

12:86 
4.1 

17:40 
8.0 

21:64 
3.6 

Th 

24 

6:20 
0.2 

13K)6 
4.4 

20:06 
2.2 

23  je 

N 

H 

25 

5:24 
-0.7 

13:05 
8.8 

17:80 
2.9 

22:24 
4.0 

Tu 

25 

5«5 
-0.8 

18'.88 
4.0 

19:87 
2.9 

22:30 
3.0 

A 

F 

25 

6:68 
0.8 

13:38 
4.4 

21:12 
1.8 

M 

26 

6:20 
—0.2 

14:56 
8.8 

19:10 
8.2 

22:46 
8.4 

W 

26 

6:20 
0.3 

14:35 
4.1 

21:66 
2.6 

23:58 
2.6 

E 

S 

26 

1:15 
2.3 

6:32 
L4 

14:05 
4.2 
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D 

Tu 

27 

7:30 
0.8 

16:20 
4.0 

22:40 
2.7 

D 

Th 

27 

7:10 
0.8 

16:18 
4.2 

22:48 
2.0 

s 

27 

8:10 
2.2 

7:15 
L8 

14:35 
4.3 

22-Xi 

W 

28 

0:50 
2.8 

8:50 
0.6 

17.-00 
4.2 

23:46 
2.8 

A 

F 

28 

2:50 
2.4 

8:16 
L2 

15:60 
4.2 

•23:15 
1.4 

M 

28 

4:46 
2.4 

8:18 
2.2 

15:10 
4.5 

22:M 
0.1 

Th 

29 

8:50 
2.6 

10«6 
0.8 

17:26 
4.2 

S 

29 

4:80 
2.4 

9:25 
L5 

16:16 

4.2 

23:28 
0.9 

Tu 

29 

5:60 
3.0 

9:30 
2.4 

15:52 
4.6 

23-> 

F 

30 

0K)5 
1.8 

5:06 
2.9 

10:50 
1.0 

17:40 
4.3 

E 

M 

30 
31 

5:24 
2.8 

6:05 
8.2 

10:14 
1.8 

10:52 
1.9 

16:32 
4.3 

16:56 
4.6 

23:46 
0.8 

W 

30 

6:38 
3.4 

10:40 
2.5 

16:34 
4.7 

The  tld 
a  comparis 
from  Mean 
which  is  2. 
unless  a  mi 

The  til 
intheforet 
16:4718  3:47 

#,  ne\« 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whei 
I  Low  Water  Springs,  which  is  approximate 
4  feet  below  mean  sea  level.    To  find  the  d( 
In  us  (- )  sign  is  before  the  height,  in  which 
ae  used  is  Aden  Mean  Local  Civil,  for  th< 
loon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

'moon;  }),  Ist  quar.;  O.  ^"11  moon;   (£,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  Admiral 
ipth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

8  meridian  44°  69' E.;  0>»  is  midnight,  12M8  i 
(p.  m.)  and  when  diminished  by  12  give  the 

quar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckonci 
Ity  Charts  for  this  region,  tod 
soundings  given  on  Uie  ciun. 

lOon;  all  hours  less  thanrzaiv 
times  afternoon;  for  instaoee. 

farthest  north  or  south  of  th« 

BOMBAY  (Apollo  Bandar),  INDIA,  1909. 
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JANUARY. 

FEBJiLlARV. 

MARCH. 

Day of— 

Time  and  Height  of  Hij 
LowWater. 

fh  and 

•20:26 
9.5 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 
1 

F 

1 

1:07 
4.1 

6:65      13:37 
9.4         1.2 

M|    1 

8:32 
5.0 

8:50 
7.8 

15:16 
1.0 

22:27 
10.6 

N 

M 

1:55 
6.6 

6:45 
7.4 

13:40 
2.3 

21:08 
9.3 

S 

2 

2:25 
4.8 

8.-06      14:36 
9.1         0.7 

21:37 
10.3 

N 

Tu 

2 

4:40 
4.4 

lOiDS 
8.2 

16:10 
0.7 

23:12 
11.3 

Tu 

2 

3:36 
5.1 

8:42 
7.2 

15:00 
2.1 

22:15 
10.0 

s 

3 

8:35 
4.2 

9:10      15:30 
9.0        0.0 

22:32 
11.3 

W 

3 

5:28 
3.7 

10:57 
8.7 

16:55 
0.4 

28:48 
11.9 

W 

3 

4:38 
4.2 

10K)2 

7.7 

16K)0 
L8 

22:65 
10.7 

M 

4 

4:32 
3.8 

10:10     16:17 
9.2     —0.4 

23:20 
12.0 

Th 

4 

6:05 
3.0 

11:40 
9.2 

17:35 
0.2 

.-    . 

Th 

4 

5:18 
3.8 

10:63 
8.6 

16:44 
1.5 

23:28 
11.2 

Tu 

5 

6:28 
3.4 

IIKX)      17KX) 
9.2     —0.7 

23:68 
12.6 

o 

F 

5 

0:23 
12.3 

6:40 
2.5 

12:20 
9.5 

18:05 
0:2 

F 

5 

5:50 
2.6 

11:33 
9.2 

17:20 
1.1 

28:59 
11.6 

N 

o 

W 

6 

6:06 
8.0 

11:45      17:40 
9.5     -0.7 

S 

6 

0:63 
12.5 

7:07 
2.1 

12:65 
9.7 

18:35 
0.4 

S 

6 

6:13 
2.0 

12:06 
9.8 

17:50 
1.0 

.    .    . 

Th 

7 

0:36 
12.8 

6:45      12:25 
2.8         9.6 

18:15 
—0.6 

§ 

7 

1:20 
12.4 

7:80 
1.9 

13:27 
9.7 

19:a5 
0.7 

O 
A 

s 

7 

0:26 
11.8 

6:34 

L6 

12:37 
10.2 

18:20 
0.9 

F 

8 

1:10 
12.9 

7:20     13:05 
2.7         9.5 

18:60 
—0.1 

A 

M 

8 

1:50 
12.1 

7:50 
1.8 

13:56 
9.7 

19:32 
1.2 

M 

8 

0:60 
11.8 

6:53 
1.1 

13:06 
10.5 

18:47 
1.1 

S 

9 

1:42 
12.7 

7:55      18:40 
2.6         9.2 

19:20 
0.6 

Tu 

9 

2:13 

n.7 

8:13 
1.6 

14:30 
9.6 

20:00 
1.7 

E 

Tu 

9 

1:16 
11.7 

7:13 
0.7 

13:36 
10.7 

19:13 
1.3 

§ 

10 

2:15 
12.2 

8:22      14:18 
2.7         8.9 

19:5:^ 
1.2 

E 

W 

10 

2:37 
11.3 

8:37 
L6 

15:00 
9.4 

20:30 
2.3 

W 

10 

1:40 
11.6 

7:35 
0.5 

14:04 
10.7 

19:40 
1.7 

A 

M 

11 

2:43 
11.6 

8:50      14:50 
2.8         8.5 

20:25 
2.0 

Th 

11 

8.-05 
10.6 

9:07 
L5 

15:37 
9.1 

21:00 
3.1 

Th 

11 

2:06 
11.1 

8:00 
0.6 

14:35 
10.6 

20:08 
2.3 

Tu 

12 

3:12 
11.0 

9:23      15:30 
2.8         8.2 

20:56 
2.8 

F 

12 

3:28 
10.0 

9:40 
1.7 

16:18 
8.8 

21:40 
4.0 

F 

12 

2:80 
10.6 

8:26 
0.6 

15:06 
10.3 

20:40 
8.1 

E 

W 

« 

3:40 
10.4 

9:67      16:12 
2.8         7.8 

21:30 
3.5 

c 

S 

13 

3:67 
9.6 

10:20 
L8 

17:10 
8.6 

22:80 
4.9 

S 

13 

2:65 
10.0 

9:00 
0.7 

16:47 
9.9 

21:16 
3.9 

c 

Th 

14 

4:13 
9.7 

10:40      17.-04 
2.7         7.4 

22:18 
4.4 

S 

14 

4:32 

8.8 

11:20 
1.9 

18:28 
8.4 

.     .     . 

» 

14 

8:23 
9.8 

9:37 
1.1 

16:36 
9.4 

22:00 
4.8 

F 

15 

4:45 
9.2 

11:27      18:00 
2.7         7.6 

'23:80 
6.1 

M 

15 

0:04 
6.6 

5:80 
-   8.1 

12:38 
1.9 

20:08 
8.8 

d 

M 

15 

4K)0 
8.6 

10:83 
1.6 

17:46 
8.9 

28:27 
6.5 

8 

16 

5:80 
8.7 

12:30      19:26 
2.8         8.0 

Tu 

16 

2:05 

5.8 

7:10 
7.6 

14:00 
1.4 

21:30 
9.9 

8 

Tu 

16 

5K)5 
7.9 

11.65 
2.1 

19:22 
9.0 

.    .    . 

1 

S 

17 

1:08 
6.5 

6:35      13:35 
8.2         1.7 

20:52 
8.9 

8 

W 

17 

8:30 

4.8 

9:00 
8.0 

16:12 
0.6 

22:27 
11.3 

W 

17 

1:50 
6.8 

6:65 
7.4 

13:34 
1.9 

20:66 
9.8 

M 

18 

2:35 
5.3 

8:00      14:37 
8.1         0.9 

21:59 
10.2 

Th 

18 

4:27 
8.6 

10:14 
9.0 

16:12 
-0.3 

23:12 
12.4 

Th 

18 

8:12 
4.2 

8:60 
8.0 

14:57 
1.3 

21:57 
10.9 

Tu 

19 

3:45 
4.6 

9:20     15:32 
8.5         0.0 

22:46 
11.5 

F 

19 

5:16 
2.2 

11:10 
10.2 

17:05 
—1.1 

28:58 
13.4 

F 

19 

3:46 
2.7 

10K)5 
9.4 

16:00 
0.4 

22:45 
12.0 

'  s 

W  20 

4:40 
3.7 

10:26      16:26 
9.2     -0.9 

23:30 
12.7 

• 

S 

20 

6:67 
1.0 

12:00 
11.3 

17:68 
— L6 

S 

20 

4:60 
1.3 

10:68 
10.8 

16:53 
-0.4 

23:27 
12.7 

Th  21 

5:80 

2.8 

11:19     17:18 
9.9     -1.6 

P 

s 

21 

0:83 
1^.0 

6:37 
0.0 

12:46 
12.2 

18:38 
—1.7 

P 

» 

21 

6:30 
0.0 

11:45 
12.1 

17:40 
-0.9 

• 

f'22 

i 

0:12 
18.6 

6:18      12:07 
1.9       10.7 

18:00 
-2.0 

M 

22 

1:12 
14.0 

7:15 
-0.7 

13:30 
12.6 

19:26 

—1.2 

f 

M 

22 

0:07 
13.2 

6:08 
—1.1 

12:28 
13.0 

18:26 
—1.1 

p 

S    23 

0:53 
14.2 

6:68      12:65 
1.2       11.2 

18:46 
-1.9 

E 

Tu 

23 

1:63 
13.7 

7:53 
-1.0 

14:13 
12.6 

20:08 
-0.5 

Tu 

23 

0:47 
13.6 

6:46 
— L8 

13:12 
13.6 

19:08 
-0.7 

S 

24 

1:33 
14.2 

7:40      13:40 
0.7       11.3 

19:32 
—1.4 

W 

24 

2:80 
18.1 

8:35 
-0.9 

15:00 
12.2 

20:52 
0.7 

W 

24 

1:24 
18.2 

7:24 
— L8 

13:56 
18.4 

19:60 
0.1 

M 

25 

2:13 
18.8 

8:20      14:27 
0.4       11.2 

20:20 
-0.6 

Th 

25 

3:06 
12.1 

9:20 
—0.4 

15:50* 
11.4 

21:40 
2.2 

Th 

25 

2:02 
12.6 

8K)4 
— L6 

14:40 
12.9 

20:34 
1.3 

E 

Tu  26 

2:65 
13.1 

9:03      15:16 
0.4       11.0 

21:10 
0.7 

F 

26 

8:48 
10.9 

10:06 
0.4 

16:43 
10.3 

22:37 
3.7 

F 

26 

2:40 
11.5 

8:45 
-0.8 

16:27 
11.9 

21:20 
2.6 

! 

W  27 

8:37 
12.2 

9:60      16:10 
0.6       10.4 

22:00 
2.0 

D 

S 

27 

4:30 
9.1 

11:00 
1.3 

17:47 
9.8 

S 

27 

3:19 
10.3 

9:80 
0.2 

16:17 
10.8 

22:18 
4.0 

D 

Th  28 

F   29 

1 

4:20 
11.1 

5:08 
10.0 

10:45      17:12 
0.8         9.7 

11:47      18:22 
1.3         9.1 

28:08 
3.4 

s 

28 

OKX) 
4.9 

6:20 
8.8 

12:12 
2.0 

19:20 
8.9 

N 

M 

28 
29 

4:02 
9.1 

4:66 
7.7 

10:20 
L4 

11:30 
2.6 

17:15 
9.8 

18:87 
9.0 

23:83 
4.9 

s  I30 

1 

0:30 
4.6 

6:03      12:55 
8.9         1.6 

19:66 
9.1 

Tu 

30 

1:46 
6.1 

6:25 
6.8 

13KJ8 
3.1 

20:25 
8.9 

§ 

1 

2K)5 
5.1 

7:20      14:08 
8.1         1.4 

21:25 
9.8 

W 

31 

3:17 
4.5 

8:87 
6.9 

14:36 
3,1 

21:36 
9.6 

1  day; 
koned 
I,  and 
chart, 

jnoon 
p.m. 
of  the 

fn 
w 

UI 

(a 

Th 
3omi 
3m  ] 
bich 
iless 

Th 
.m.) 

•. 
uatc 

etid 
y&Tis 
dear 
is  6. 
am 
etin 
,all 
new 
r;  A 

es  are  placed  In  the  order  oi  occurrence,  wi 
on  of  conaecutive  heights  will  indicate  whet 
I  Low  Water  Springs,  which  is  approximat4 
0  feet  below  mean  sea  level.    To  find  the  de 
inus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Indian  Standard,  for  the  meridian  8 
greater  are  in  theaftemoon  (p.  m.)  and  whe 
moon:  ;}),  1st  quar.;  O,  'uH  moon;  Ci  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  It  is  high  or  low  water.    The  heights,  in 
3ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

2O30'  E.;  0»»  is  midnight,  12»'  is  noon;  all  hours 
n diminished  by  12 give  the  times  afternoon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  eacl 

feet  and  tenths,  are  reel 

Ity  Charts  for  this  regior 

soundings  given  on  the 

less  than  12  are  in  the  for< 
:  for  instance,  16:47  i88:47 
farthest  north  or  south 

31983—08- 
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APRIL. 

MAY. 

JUNE.                                   1 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

;^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

4:10 
3.7 

9:55 
7.6 

15:40 
2.9 

22:20 
10.0 

A 

8|l 

3:48 
2.7 

10:10 
8.5 

15:48 
8.5 

22:00 
9.5 

Tu 

1 

3:42 
LI 

10:85 
10.1 

16:17 
8.7 

22:12 
9.3 

F 

2 

4:45 
2.9 

10:40 
8.5 

16:27 
2.« 

22:56 
10.3 

E 

s 

2 

4:12 
2.0 

10:43 
9.4 

16:21 
3.2 

22:80 
9.8 

W 

2 

4:15 
0.8 

11:10 
10.9 

16:53 
3.4 

22:50 
9.6 

A 

S 

3 

6:10 
2.1 

11:13 
9.3 

16:58 
2.1 

23:22 
10.6 

1^ 

3 

4.87 
1.3 

11:18 
10.2 

16:58 
2.7 

28K)0 
10.1 

Th 

3 

4:48 
-0.4 

11:47 
1L8 

17:82 
3.2 

2858 
9.8 

S 

4 

5:32 
1.6 

11:46 
10.0 

17:27 
1.9 

23:47 
10.9 

^' 

4 

5K)1 
0.6 

11:42 
10.9 

17:28 
2.5 

2833 
10.3 

o 

F 

4 

6:28 
-LO 

12:24 
12.4 

18:18 
3.0 

i 

E 

M 

6 

5:50 
0.9 

12:12 
10.6 

17:55 
1.5 

c 

W 

5 

5:28 
0.0 

12:13 
11.6 

17:66 
2.4 

S 

5 

0K)7 
9.8 

6:00 
— L8 

13:03 
12.8 

18:55 
2.9 

o 

Tu 

6 

0:13 
11.2 

6:10 
0.4 

12:40 
11.2 

18:22 
1.5 

Th 

6 

0:02 
10.4 

6:55 
-0.6 

12:44 
12.0 

18:30 
2.5 

8 

s 

6 

0:48 
9.7  • 

6:40 
— L8 

13:45 
12.9 

19:40 
2.9 

W 

7 

0:40 
11.1 

6:32 
0.0 

13:10 
11.5 

18:51 
1.7 

F 

7 

0:83 
10.8 

6:26 
—0.9 

18:18 
12.3 

19K>4 
2.7 

M 

7 

1:82 
9.6 

7:20 
—0.9 

14:27 
12.6 

20:24 

a.0 

Th 

8 

1:05 
11.0 

6:57 
—0.2 

13:39 
1L6 

19:20 
2.1 

s 

8 

1K>5 
10.0 

6:58 
—0.9 

13:56 
12.3 

19:43 
3.0 

Tu 

8 

2:20 
9.8 

8K)6 
-0.1 

15:12 
12.2 

21:15 
3.0 

F 

9 

1:82 
10:6 

7:25 
-0.3 

14:13 
11.6 

19:52 
2.6 

» 

9 

1:40 
9.7 

7:84 
-0.6 

14:37 
12.0 

20:24 
3.4 

W 

9 

3:12 
8.9 

8:58 
0.8 

16K)0 
1L6 

22:1* 
3.0 

8 

10 

2:00 
10.2 

7:57 
—0.2 

14:48 
11.3 

20:27 
3.3 

8 

M 

10 

2:20 
9.1 

8:13 
0.0 

15:23 
11.5 

21:12 
3.9 

Th 

10 

4:12 

8.7 

10:02 
1.8 

16:50 
10.9 

2354 

2.6 

» 

11 

2:30 
9.6 

8:30 
0.2 

16:29 
10.8 

21:04 
3.9 

Tu 

11 

3:07 
8.6 

9:00 
0.8 

16:12 
11.0 

22:18 
4.1 

(L 

F 

11 

5:24 
8.6 

11:20 
2.7 

17:46 
10.4 

8 

M 

12 

8:07 
8.9 

9:13 
0.8 

16:20 
10.2 

22:03 
4.7 

W 

12 

4:05 
8.1 

lOKtt 

1.8 

17:10 
10.4 

23:40 
3.9 

E 
P 

S 

12 

0:80 
2.0 

6:45 

8.8 

12:47 
8.3 

18i>l 

lao 

c 

Tu 

13 

3:55 
8.2 

10:10 
1.6 

17:27 
9.7 

23:36 
5.0 

(L 

Th 

13 

5:25 

7.8 

11:27 
2.6 

18:17 
10.0 

S|13 

1:30 
1.4 

7:57 
9.4 

8.7 

19:57 
9.9 

W 

14 

5:10 
7.6 

11:36 
2.3 

18:50 
9.5 

F 

14 

1:00 
3.3 

7:00 
8.1 

13:07 
2.8 

19:30 
9.9 

M    14 

2:24 
0.6 

9:07 
10.3 

15:04 
3.2 

20:55 
9.9 

Th 

15 

1:26 
4.4 

7:03 
7.5 

13:20 
2.4 

20:15 
9.9 

S 

15 

2:03 
2.2 

8:20 
9.1 

14:24 
2.6 

20:35 
10.2 

Tu'l5 

3:15 
-0.3 

10HJ7 
1L3 

16K» 
3.0 

21:.50 
10.0 

F   16 

2:43 
3.2 

8:43 
8.4 

14:44 
1.9 

21:20 
10.5 

E 

H 

16 

2:56 
1.1 

9:26 
10.3 

15:25 
2.0 

21:30 
10.7 

W  i  16 

4:02 
—1.0 

10:58 
12.2 

16:53 
2.8 

22:42 
10.2 

S 

17 

3:85 

1.8 

9:48 
9.9 

15:45 
1.2 

22:10 
11.2 

P 

M 

17 

3:48 
0.0 

10:20 
11.6 

16:17 
1.6 

22:22 
11.1 

Th 

17 

4:47 
—1.4 

11:43 
12.8 

17:42 
2.7 

2S!2S 
10.2 

s 

18 

4:18 
0.5 

10:40 
11.3 

16:36 
0.5 

22:55 
12.0 

Tu 

18 

4:27 
—1.1 

11:10 
12.6 

17:05 
1.4 

23:10 
11.4 

• 

F 

18 

5:29 
— L6 

12.'27 
13.2 

1858 
2.6 

p 

E 

M 

19 

4:58 
—0.7 

11:27 
12.6 

17:24 
0.0 

23:37 
12.5 

• 

W 

19 

5:08 
—1.8 

11:65 
13.3 

17:52 
L5 

23.50 

11.4 

X 

8  ,19 

0:15 
10.1 

6:10 
— L4 

13K» 
13.2 

19:15 
2.7 

• 

Tu 

20 

5:37 
—1.6 

12:10 
13.6 

18K» 
0.1 

Th 

20 

5.48 
-2.1 

12:38 
13.6 

18:37 
1.7 

S   20 

0:48 
9.8 

6:50 
—0.8 

IS.fiO 
12.9 

20:00 
2.8 

W 

21 

0:18 
12.6 

6:15 
-2.1 

12:55 
13.8 

18:52 
0.4 

F 

21 

0:32 
11.1 

6:80 
-2.(V 

18:22 
13.5 

19:23 
2.1 

M  1  21 

1:42 
9.4 

7:30 
0.0 

14:29 
12.4 

20:44 

2-9 

Th 

22 

0:57 
12.2 

6:55 
—2,1 

18:38 
13.7 

19:35 
1.1 

N 

S  |22 

1:13 
10.6 

7:10 
—1.3 

13.1 

20:10 
2.6 

Tu  22 

2:28 
8.9 

8:10 
0.9 

15:10 
1L8 

21i52 
S.I 

F 

23 

1:36 
11.6 

7:35 
-1.7 

14:23 
13.1 

20:20 
2.1 

S    23 

1:56 
9.8 

7:51 
-0.4 

14:49 
12.3 

21:00 
3.2 

W  23 

3:18 
8.2 

8:50 
2.0 

15:47 

n.o 

22:20 
8,4 

S 

24 

2:15 
10.7 

8:16 
-0.8 

15:07 
12.3 

21:09 
3.1 

'm   24 

2:42 
9.0 

8:33 
0.7 

15:34 
11.5 

21:55 
3.6 

Th  24 

4:02 

7.8 

9:33 
3.2 

16r22 
10.2 

28:12 
3.2 

N 

s 

25 

2:58 
9.6 

9:00 
0.4 

15:55 
11.2 

22:06 
4.0 

Tu  25 

3:31 
8.1 

9:16 
L9 

16:18 
10.7 

23:03 
3.9 

A 

F   25 

4:58 
7.4 

10:23 
4.0 

17K» 
9.6 

M 

26 

3:44 
8.4 

9:45 
1.7 

16:47 
10.2 

23:25 
4.5 

w 

26 

4:28 
7.3 

10:08 
3.1 

17:07 
9.9 

1 

S    26 

0:00 
3.1 

6:00 
7.2 

,  1159 
4.7 

17:46 
9.1 

D 

Tu 

27 

4:42 
7.3 

10:49 
2.9 

17:53 
9.4 

D 

Th 

27 

0:18 
8.8 

5:43 
6.9 

11:22 
4.0 

18:00 
9.1 

S    27 

0:47 
2.8 

7:15 

7.4 

12:40 
6.1 

18:33 

8.7 

\V 

28 

1:07 
4.4 

6:10 
6.6 

12:22 
3.8 

19:14 
9.0 

A 

F    28 

1 

1:20 
3.6 

7:10 
7.0 

12:58 
4.5 

19:02 

8.8 

M   28 

1:30 
2.4 

8:13 
8.0 

13:48 
5.1 

19:25 

8.5 

Th 

29 

2:27 
3.9 

8:07 
6.8 

13:55 
4.0 

20:30 
9.0 

S    29 

2:08 
3.0 

8:30 
7.5 

14:02 
4.7 

19:57 
8.7 

Tu  29 

2:10 
L8 

9:10 
8.8 

14:46 
4.9 

2053 
fi.6 

F 

30 

3:17 
3.4 

9:27 
7.6 

15:05 
3.8 

21:25 
9.1 

E 

S|30 

M   31 

i 

2:42 
2.4 

3:12 
L8 

9:20 
8.3 

9:59 
9.2 

14:52 
4.5 

15:34 
4.1 

20:45 
8.8 

21:32 
9.1 

W  30 

2:61 
LO 

10K)0 
9.9 

15:40 
4.6 

2150 
8.7 

Thetid 
a  comparis 
from  Meai 
which  is  6. 
unless  a  m 

The  tin 
(a.m.),all 

#.  new 
equator;  A 

lea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat 
0  feet  below  mean  sea  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  whict 
tie  used  is  Indian  Standard,  for  the  meridian  i 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  ^,  1st  quar.;  O.  ^^^  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
I  ca.se  subtract  it. 

Qo 30' E. ;  0>«  is  midnight,  12M8  noon:  all  hours 
n  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  8,  moon  1 

n  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and  i 
soundings  given  on  the  chart.  | 

less  than  12  are  In  the  forenoon  i 
;  for  instance,  15:47  is  8:47  p.  m.  j 
arthest  north  or  south  of  the  t 

1 
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JULY. 

AUGUST. 

SEPTEMBER. 

S 

Dayof- 

Time  and  Heieht  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Heiffht  of  High  and 
Low  water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

.  1 

8:36 
0.3 

10:46 
10.9 

16:30 
4.1 

22:16 
9.0 

s 

1 

4:47 
— LO 

11:60 
12.9 

17:48 
2.8 

23:42 
10.2 

P 

W 

1 

0:18 
12.0 

6:10 
—1.4 

12:43 
13.6 

18:46 
—0.6 

F 

2 

4:20 
-0.6 

lir27 
U.9 

17:16 
8.6 

28:05 
9.4 

o 

M 

2 

5:86 
—1.4 

12:80 
18.6 

18:80 
L6 

.    .    . 

£ 

Th 

2 

1:00 
12.6 

6-.66 
—LI 

13:23 
18.6 

19:23 
— LO 

§ 

S 

3 

6:00 
—LI 

12:07 
12.7 

18:02 
3.0 

23:62 
9.7 

Tu 

3 

0:30 
10.8 

6:20 
— L6 

13:10 
18.7 

19:15 
LO 

F 

3 

1:46 
12.6 

7:40 
-0,6 

14:02 
18.0 

20K)2 
-LO 

s 

4 

6:46 
— L4 

12:50 
18.2 

18:48 
2.6 

,    .    . 

p 

W 

4 

1:20 
1L2 

7:08 
— L2 

18:60 
13.5 

19:66 
0.6 

S 

4 

2:82 
12.4 

8:22 
0.6 

14:40 
12.1 

20:47 
-0.6 

M 

6 

0:40 
10.0 

6:80 
— L4 

13:30 
13.4 

19'.88 
2.2 

Th 

6 

2K» 
1L2 

7:63 
—0.5 

14.82 
18.0 

20:88 
0.8 

H 

5 

8:20 
1L7 

9:10 
2.0 

15:20 
ILO 

21:35 
0.1 

Tu 

6 

1:27 
10.1 

7:16 
—1.0 

14:12 
18.3 

20:17 
L9 

E 

F 

6 

2:62 
ILl 

8:42 
0.6 

16:12 
12.8 

21:26 
0.8 

M 

6 

4:18 
10.8 

10K» 
8.6 

16K>6 
9.8 

22:30 
LO 

W 

7 

2:16 
10.0 

8:02 
—0.8 

14A5 
12.7 

21:06 
L8 

S 

7 

3:46 
10.8 

9:38 
L7 

16:66 
1L3 

22:18 
0.6 

c 

Tu 

7 

6:18 
9.8 

11:86 
4.6 

17K» 
8.6 

28:42 
1.7 

P 

Th 

8 

3:06 
9.8 

8:67 
0.6 

16:40 
12.0 

21:67 
L6 

c 

» 

8 

4:46 
10.1 

10:36 
8.0 

16:40 
10.3 

28:16 
LO 

W 

8 

6:42 
9.8 

18.-26 
6.0 

18:22 
7.6 

F 

9 

4KJ6 
9.7 

9:66 
L8 

16:25 
1L8 

22:50 
L4 

M 

9 

6:60 
9.6 

11:66 
4.2 

17:86 
9.3 

.    .    . 

N 

Th 

9 

1:12 
2.0 

8:28 
9.6 

16:00 
4.7 

20:10 
7.4 

E 

S 

10 

6:10 
9.4 

IIKK) 
2.8 

1720 
10.5 

28:65 
L8 

Tu 

10 

0:20 
L3 

7:10 
9.3 

13.-26 
4.8 

18:46 
8.5 

F 

10 

2:33 
L9 

9:40 
10.1 

16K» 
3.9 

21:36 
8.0 

s 

11 

6:20 
9.2 

12:20 
8.7 

18:18 
9.8 

:  :  : 

W 

11 

1:88 
L2 

8:45 
9.7 

14:60 

4.8 

20:10 
8.1 

8 

11 

3:86 
L6 

10:26 
10.7 

16:46 
8.0 

22:80 

8.8 

M 

12 

0:66 
LO 

7:86 
9.6 

18:38 
4.1 

19:16 
9.3 

N 

Th 

12 

2:40 
LO 

9:65 
10.6 

16:02 
4.3 

21:28 
8.3 

S 

12 

4:26 
L8 

11:02 
1L2 

17:20 
2.8 

23:10 
9.6 

Tu 

13 

1*7 

0.6 

8:58 
10.0 

14:60 
4.2 

20:25 
9.1 

F 

13 

3:40 
0.6 

10:46 
1L2 

16:68 
3.7 

22:28 
8.8 

M 

13 

6K)2 
LO 

1136 
1L6 

17:48 
L6 

28:48 
10.1 

W 

14 

2:62 
0.1 

9:58 
10.9 

15:55 
4.0 

21:30 
9.1 

S 

14 

4:80 
0.8 

11:26 
1L8 

17:40 
8.0 

23:17 
9.8 

• 

Tu 

14 

6:85 
0.9 

12.-02 
1L6 

18:12 
LI 

Th 

15 

8:46 
-0.3 

10:50 

n.6 

16:60 
3.7 

22:30 
9.3 

» 

15 

6:12 
0.1 

12H» 
12.2 

18:16 
2.4 

.    .    . 

W 

15 

0:20 
10.5 

6:03 
LO 

12:80 
1L6 

18:32 
0.8 

N 

F 

16 

4:36 
-0.6 

11:86 
12.8 

17:40 
3.1 

28:20 
9.6 

• 

M 

16 

0.-00 
9.8 

6-.60 
0.1 

12:86 
12.4 

18:45 
L9 

E 
A 

Th 

16 

0:48 
10.7 

632 
1.2 

12:65 
11.6 

18:55 
0.6 

•  s 

17 

6:20 

—0.7 

12:16 
12.6 

18:26 
2.8 

Tu 

17 

0:38 
10.0 

6:22 
0.3 

18:04 
12.8 

19:12 
L6 

F 

17 

1:20 
10.8 

6:55 
L6 

13:20 
1L3 

19:15 
0.5 

s 

18 

0K)6 
9.7 

6:00 
-0.6 

12:65 
12.8 

19:06 
2.6 

W 

18 

1:12 
10.0 

6:66 
0.7 

18:82 
1L9 

19:35 
L6 

8 

18 

1:60 
10.7 

7:23 
2.0 

18:45 
10.8 

19:40 
0.6 

M,19 

0:60 
«.7 

6«7 
—0.2 

13:30 
12.7 

19:46 
2.3 

Th 

19 

1:46 
9.9 

7:26 
1.3 

14K)0 
1L6 

20:00 
L6 

S 

19 

2:18 
10.6 

7:60 
2.6 

14:07 
10.2 

20:02 
0.7 

Tu  20 

1:30 
9.6 

7:13 
0.4 

li:03 
12.3 

20:15 
2.4 

A 

E 

F 

20 

2:18 

9.8 

7:55 
L9 

14:26 
ILl 

20:25 
L5 

M 

20 

2:60 
10.2 

8:18 
3.4 

14:30 
9.6 

20:34 
0.9 

W  21 

2:10 
9.1 

7:48 
LI 

14:35 

n.7 

20:30 
2.4 

S 

21 

2:50 
9.6 

8:18 
2.6 

14:50 
10.4 

20:54 
L6 

Tu 

21 

8:28 
9.7 

8:50 
4.1 

14:56 
9.0 

21:07 

1.4 

Th  22 

.2:48 
8.8 

8:20 
2.0 

16:07 
ILO 

21:22 
2.5 

s 

22 

8:28 
9.1 

8:48 
3.4 

16:16 
9.8 

21:28 

L8 

D 

W 

22 

4:12 
9.2 

9:82 
4.9 

15:33 
8.2 

21:57 
2.0 

A     F 

E 

23 

8:28 
8.6 

8:67 
2.9 

15:87 
10.5 

22:00 
2.6 

M 

23 

4:08 
8.7 

9:22 
4.2 

15:42 
9.1 

22.-00 
2.0 

H 

Th 

23 

5:20 
8.8 

11:26 

5.8 

16:36 
7.5 

23:18 
2.5 

1  S    24 

4:10 
8.1 

9:30 
3.6 

16:08 
9.8 

22:85 
2.5 

D  Tu 

24 

4:66 
8.4 

10:10 
6.0 

16:15 
8.6 

22:53 
2.1 

F 

24 

6:02 
8.8 

18:26 
5.4 

18:28 
7.1 

.    .    . 

})      S  :  25 

1      1 

•      6:00 

7.8 

10:12 
4.4 

16:40 
9.2 

23:18 
2.5 

W 
1 

25 

6:02 
8.1 

11:30 
5.7 

17:05 
7.9 

8 

25 

1K)6 
2.4 

8:27 
9.5 

14:60 
4.3 

20:27 
7.7 

M   26 

6:66 
7.6 

11:15 
5.1 

17:15 

8.7 

.    .    . 

Th 

26 

0:10 
2.2 

735 
8.6 

13:45 
5.8 

18:37 
7.5 

§ 

26 

2:30 
1.7 

9:80 
10.6 

15:40 
2.9 

21:40 
9,1 

Tu27 

1 

0:10 
2.4 

7:00 
7.9 

12:40 
5.6 

18:05 
8.3 

s 

F 

27 

1:36 
L8 

9:00 
9.5 

15K)6 
6.0 

20:80 
7.9 

M 

27 

3:36 
0.8 

10:17 
1L6 

16:26 
L4 

2232 
10.6 

W  28 

1:10 
1.9 

8:22 
8.6 

14:06 
6.6 

19:20 
8.0 

S 

28 

2:46 
LI 

10:00 
10.6 

16:00 
3.8 

21:45 
8.7 

Tu 

28 

4:27 
0.0 

11:00 
12.8 

17:00 
0.0 

23:18 
1L9 

Th  29 

2:10 
L3 

9:80 
9.6 

15:15 
5.0 

20:42 
8.3 

s 

29 

3:46 
0.2 

10:46 
1L8 

16:46 
2.4 

22:43 
9.9 

9 

W 

29 

6:16 
-0.6 

1137 
12.9 

17:40 
-L2 

:  :  : 

F   30 

3:06 
0.5 

10:22 
10.8 

16:15 
4.2 

21:54 
8.7 

M 

30 

4:40 
-0.7 

11:30 
12.8 

17:30 
L2 

23:83 
ILl 

E 

Th 

30 

0:00 
12.9 

6HX) 
— LO 

12:17 
13.1 

18:17 
-L8 

s    S    31 

4:00 
-0.3 

11:07 

n.9 

17K)6 
3.8 

22:50 
9.5 

O 

Tu 

31 

5:25 
—1.2 

12:06 
13.4 

18:07 
0.2 

' 

a 
fr 
w 

U1 

(a 
ec 

Th 
comi 
om  5 
hlch 
ileas 

Th 
k.m.) 

•. 
luau 

etid 

(ean 
is  6. 
am 
etiD 
.all  J 

>r;A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
0  feet  below  mean  sea  level.    To  find  the  de 
Inus (-)  sign  is  before  the  height,  in  which 
le  used  is  Indian  Standard,  for  the  meridian  8 
jrreater  are  in  the  afternoon  (p.  m. )  and  whe 
T  moon;  }),  Ist  quar.;  O.  ^ull  moon;  (^,  3d  < 
P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  ii 
i\j  the  datum  of  soundings  on  the  Admin 
pth  of  water,  add  the  tabular  height  to  the  f 
case  subtract  it. 

2^80^  E.;  00  is  midnight,  12^  is  noon:  all  hours 
a  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
Llty  Charts  for  this  region,  and 
joundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNK. 

^ 

Day  of— 

Time  and  Heisrht  of  High  and 
Low  Water. 

A 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

a 

Dayof- 

Time  and  Height  of  High  tad 
LowWater. 

W. 

Mo. 

W.  'Mo. 

W.  Mo. 

Th 

1 

6:66 
1.4 

12K)7 
8.8 

18:18 
L3 

.    .     . 

S 

1 

6K» 
LI 

12:18 
8.5 

18:10 
LO 

Tu 

1 

6:10 
0.7 

12.38 
8.7 

1830 
0.9 

F 

2 

0:80 
3.6 

6:44 
LI 

12:58 
8.6 

18:52 
0.9 

E 

s 

2 

0:12 
8.9 

6:81 
0.8 

12:47 
8.8 

18:41 
0.8 

W 

2 

037 
4.2 

6:48 
0.4 

12:56 
8.9 

i^:-4 

t'-T 

A 

S 

3 

1:02 
8.9 

7:16 
0^8 

1325 
8.9 

19r28 
0.6 

M 

3 

0:45 
4.1 

7K» 
0.6 

18:12 
4.0 

19K)8 
0.6 

Th 

3 

1K» 
4.8 

7:17 
0.2 

ISA) 
4.1 

19^ 

a6 

» 

4 

1:30 
4.2 

7:48 
0.6 

13:50 
4.1 

19:48 
0.4 

Tu 

4 

1:13 
4.4 

735 
0.8 

18:87 
4.2 

19:32 
0.5 

o 

F 

4 

4.4 

7:62 
0.2 

14:08 
4.3 

E 

o 

M 

5 

1:66 
4.4 

8:08 
0.2 

14:14 
4.3 

20:12 
0.8 

o 

W 

5 

1:40 
4.5 

7:62 
0.1 

14:01 
4.3 

19:58 
0.4 

s 

5 

205 
4.4 

838 
0.1 

14:89 
4.4 

Tu 

6 

230 
4.6 

8:80 
0.1 

14a» 

4.4 

20:38 
0.2 

Th 

6 

2:06 
4.6 

830 
0.0 

1438 
4.4 

20:26 
0.3 

s 

s 

6 

2-.52 
4.8 

9M 
0.2 

15:16 
4.4 

Z'Jt 
0,S 

W 

7 

2:43 
4.7 

8:55 
0.0 

14:57 
4.4 

20:55 
0.2 

F 

7 

2:87 
4.6 

8:50 
0.0 

14:58 
4.4 

20:58 
0.3 

M 

7 

8:82 
4.2 

9:47 
0.S 

16.-Q2 
4.8 

2hK 

06 

Th 

8 

8:06 
4.7 

9:20 
0.0 

1532 
4.4 

21.-22 
0.2 

S 

8 

8:07 
4.6 

932 
0.1 

15:30 
4.4 

21:34 
0.4 

Tu 

8 

4:18 
4.0 

10:82 
0.6 

16:50 
4.1 

23- 

F 

9 

8:84 
4.6 

9:46 
0.1 

15:60 
4.3 

21:52 
0.3 

s 

S 

9 

8:42 
4.3 

9:55 
0.8 

16K)5 
4.2 

22:10 
0.6 

W 

9 

6K)9 
8.8 

1134 
0.8 

17:46 
8.9 

.  . 

S 

10 

4:08 
4.4 

10:16 
0.2 

16:18 
4.2 

22:25 
0.5 

M 

10 

4:22 
4.1 

10:85 
0.6 

16:50 
4.0 

22:56 
0.9 

Th 

10 

0.-05 
0.9 

6:10 
8.6 

1235 
LO 

1^ 

» 

11 

4J6 

4.2 

10:52 
0.5 

16:67 
4.0 

28:02 
0.8 

Tu 

11 

5.-05 
8.8 

1130 
0.9 

17:48 
8.7 

2837 
LI 

c 

F 

11 

1:17 
LI 

735 
8.4 

13:37 
LI 

a-nc 

S 

M 

12 

5:13 
8.9 

11:82 
0.8 

17:44 
3.7 

23:50 
LI 

(T 

W 

12 

6KB 
8.6 

1230 
L2 

18:54 
3.5 

E 
P 

S 

12 

2:32 
LO 

8:45 
8.4 

14:54 
LI 

2:1: 

€ 

Tu 

13 

6K» 
3.6 

12:26 
L2 

18:60 
3.3 

Th 

13 

130 
L4 

738 
8.2 

13:46 
L4 

20:26 
8.4 

» 

13 

8:42 
0.9 

lOKK) 
8.5 

16.<8 
LO 

22J6 

W 

14 

1:06 
1.5 

7:22 
3.1 

18:53 
L5 

20:33 
3.1 

F 

14 

2:69 
L6 

9:14 
8.2 

16:25 
L3 

21:60 
3.6 

M 

14 

4:44 
0.7 

11:05 
3.7 

17:03 
0.8 

23:12 

Th 

15 

8:07 
L6 

9:24 
8.1 

15:46 
L5 

22:20 
8.4 

S 

15 

430 
LO 

10:88 
8.5 

16:48 
LO 

22:57 
4.0 

Tu 

15 

5:37 
0.4 

11:66 
4.0 

17:58 
0.6 

F 

16 

4:47 
1.3 

11:02 
3.4 

17:09 
LI 

23:30 
3.9 

K 
P 

s 

16 

5:20 
0.6 

11:88 
8.9 

17:38 
0.6 

23:47 
4.4 

W 

16 

4.4 

635 
0.2 

12:45 
-  4.2 

S 

17 

5:50 
0.8 

12:06 
8.9 

18:09 
0.5 

M 

17 

6.-07 
0.2 

1236 
4.8 

18:25 
0.3 

.     .    . 

Th 

17 

0:58 
4.5 

7:10 
0.1 

13:29 
4.3 

0.4 

P 

s 

18 

0:20 
4.4 

6:85 
0.2 

12:50 
4.4 

18:54 
0.1 

Tu 

18 

0:82 
4.7 

6:49 
-0.1 

13H)6 
4.5 

19K)7 
0.1 

• 

F 

18 

1:39 
4.6 

7*2 
0.0 

14:10 
4.4 

a:' 

EM 

19 

1:02 
4.9 

7:17 
—0.2 

13:30 
4.8 

19:34 
0.2 

•  |w;i9 

1 

1:16 
4.9 

7:30 
—0.8 

13:46 
4.7 

19:47 
0.0 

N 

S 

19 

232 
4.5 

8-.88 
0.1 

14:60 
4.4 

•  Til 

20 

1:45 
6.2 

7:55 
—0.5 

14:08 
5.0 

20:12 
—0.8 

Th 

20 

1:57 
5.0 

8:08 
-0.4 

14:28 
4.7 

20:27 
0.0 

s 

20 

8HB 
4.3 

9:15 
0.2 

15:30 
4.3 

21:# 
0.i 

W 

21 

2:22 
6.3 

8:35 
—0.6 

14:45 
5.0 

20:48 
-0.3 

F 

21 

2:35 
4.9 

8:48 
—0.3 

15K)2 
4.6 

21K)7 
0.1 

M 

21 

3:48 
4.1 

9:56 
0.4 

16:10 
4.2 

0.* 

Th  22 

3K)0 
6.2 

9:12 
-0.5 

15:23 
4.9 

21:26 
-0.2. 

N     S 

22 

8:16 
4.6 

9:28 
0.0 

15:40 
4.4 

21:50 
0.4 

Tu 

22 

435 
3.9 

10:87 
0.7 

16:58 
4.0 

23:< 

F   23 

3:37 
6.0 

9:50 
-0.3 

16:00 
4.6 

22:06 
0.1 

H 

23 

3:67 
4.3 

10:10 
0.3 

16:22 
4.2 

22:38 
0.7 

W 

23 

5:10 
3.6 

1130 
0.9 

ITSI 
8.8 

23:.V 
1.1 

s 

24 

4:15 
4.6 

10:30 
0.1 

16:39 
4.3 

22:48 
0.5 

M 

24 

4:38 
4.0 

10:52 
0.7 

17:08 
8.9 

28:20 
LO 

Th 

24 

5:58 
8.4 

12.-07 
L2 

1835 
3.6 

N 

s 

25 

4:57 
4.2 

11:10 
0.5 

17:22 
3.9 

23:30 
1.0 

Tu  25 

5:27 
8.6 

11:40 
1.1 

18:00 
3.7 

A 

3) 

F 

25 

0:47 
L2 

6.-52 
8.2 

12:67 
L4 

19 1: 

3. '■> 

M 

26 

6:42 
8.7 

12:00 
LO 

18:17 
3.5 

W  26 

0:16 
L3 

6:25 
3.2 

12:40 
L4 

19:04. 
3.3 

E 

S 

26 

1:43 
L3 

7-.a2 

8.1 

1851 
L6 

20-1: 
a.:- 

D 

Tui27 

0:28 
L4 

6:39 
3.2 

13:02 
L5 

19:34 
3.1 

D 

Th27 

1 

1:30 
L5 

7:43 
3.0 

13:55 
L6 

20:20 
3.2 

s 

27 

2:42 
L8 

8:65 
8.0 

14^* 
L5 

aft- 

W 

28 

2:00 
1.7 

8:13 
2.9 

14:40 
L7 

2131 
3.0 

A 

F    28 

2:56 
L6 

9:19 
3.0 

15:17 
L6 

21:32 
3.3 

M 

28 

8:40 
L3 

8.1 

15:47 
L5 

S.9 

iTh 

29 

4:01 
L7 

1030 
3.0 

16:25 
L6 

22:47 
3.2 

s 

29 

4:08 
L4 

10:33 
3.1 

16:22 
L4 

2238 
3.5 

Tu 

29 

4:32 
LI 

10:62 
8.2 

16:42 
L4 

F 

30 

6:17 
1.4 

11:85 
3.2 

17:29 
L3 

23:88 
3.5 

k|  S 

30 

4:59 
L2 

11:22 
3.3 

17K» 
L2 

23:12 
3.7 

W 

30 

630 
0.9 

11:40 
8.6 

17-.34 
L2 

;i9 

M 

renc 
iate 
jrox 
idth 
inw 
Ivil, 
ften 

31 

6:37 
0.9 

11:57 
3.5 

17:46 
LI 

23:50 
4.0 

The  tid 
a  comparis 
from  Metir 
which  is  2. 
unless  a  m: 

The  tin 
in  the  forei 
15:47  is  3:47 

#,ne^ 
equator;  A 

les  are  placed  in  the  order  of  occun 
on  of  consecutive  heights  will  indi< 
I  Low  Water  Springs,  which  is  ap| 
3  feet  below  mean  sea  level.    To  fir 
Inus  (— )  sign  is  before  the  height, 
ae  used  is  Cape  Town  Mean  Local  C 
loon  (a.  m. ) ,  all  greater  are  in  the  a 
p.  m. 

r  moon;  J).  Ist  quar.;  O.  fu^  moor 
,  P,  moon  In  apogee  or  perigee. 

L',  wi 
whe 
Imat 
ede 
hicl 
fort 
loon 

3d 

th  their  times  on  the  first  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  li 
«ly  the  datum  of  soundings  on  the  Admira 
pth  of  waU*r,  add  the  tabular  height  to  the 
I  case  subtract  it. 

he  meridian  18©  25^  E. :  O"  is  midnight.  12>«  is 
(p.  m.)  and  when  diminished  by  12  give  th< 

luar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  d»v 
1  feet  and  tenths,  are  rwkomJ 
Ity  Charts  for  this  region,  ind 
soundings  given  on  the  chin, 

noon;  all  hours  less  than  12  are 
5  times  after  noon ;  for  iMunce. 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

d  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

» 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof- 
W.  Mo. 

Time  and  Height  of  His 
Low  Water. 

'h  and 

S  w. 
Th 

MO. 

W. 

Mo. 

T 

6K)7 
0.7 

12:28 
8.7 

18:22 
1.0 

.    .    . 

0^  s 

1 

1:10 
4.1 

7:20 
0.4 

13:37 
4.3 

19:48 
0.6 

P 

W 

1 

2:27 
4.8 

8:35 
-0.3 

14:47 
5.1 

21:00 
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—0.4 

14:23 
5.4 

20:3£ 
— O.f 

S  j31 

0:16 
8.9 

6:31 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day 
comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  rt»ckoned 
om  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
liich  is  2.3  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart 
nlesa  a  minus  (— )  sign  Is  before  the  height,  In  which  case  subtract  It. 

The  time  used  Is  Cape  Town  mean  local  civil,  for  the  meridian  18°  26'  £.;  0>>  is  midnight.  W**  is  noon;  all  hours  less  than  12  are 
1  the  forenoon,  (a.  m. )  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance 
►:47  is  3:47  p.  m.  - 

#,  new  moon;  3),  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  th< 
|uator;  A,  P,  moon  in  apogee  or  perigee. 
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10.8 

3:S4 

10,6 
4:13 

10.3 
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4:00 
11.1 

4:45 
10.3 
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9.4 
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1.5 

7:10 
1.0 
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9:16 
0,5 

9:56 
1.0 
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2A 
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9:53 
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um 
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0.1 

6:52 
-0.3 

7:32 
—0.5 

8:11 
-0.3 

8:50 
0.2 

9:30 
0.8 

10:10 
1.7 

10:56 
2.6 

11:49 
3.5 

7:28 
8.0 

8:40 
7.8 

9:64 
7.9 

10:51 
8.3 

11:83 
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12:08 
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13:00 
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13:25 
10.4 
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10.7 

14:13 
10.9 
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17:13 

9,9 
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14:35 
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2.8 
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L8 
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12:43 
U.6 

13.^ 
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14:50 
12.3 

15:31 
11.9 

16:15 
11.3 

16:56 
10.5 

17:45 
9.6 

18:37 
8.9 

13:01 
4.2 

14:38 
4.4 

15:61 
4.1 

16:39 
3.6 

17:14 
3.1 

17:46 
2.4 


18l31 
2,1 

18:56 
1.4 

19:24 
0.8 

19:.M 
0.3 

20:27 
O.l 

21:04 
0,1 

•IlMi 
0.4 

22:31 
0,9 

23:a"i 
1.6 


19:26 
9.0 

20:52 
9.2 

22:14 

9.8 

2321 

10.7 


18:30 

0.1 

19:12 

—0.5 


20:36 
-0.6 

21:18 
0.0 

22:00 
0.7 

22:46 
1.6 

28:40 
2.5 


19:41 

8.4 

20:53 
8.2 

22:04 

8.4 

23:00 

8.8 

23:43 
9.2 
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0:21 
9.6 
0:56 
10.0 
1:31 
10.4 

2.-07 
10. « 

2:45 

m7 

3:31 

m6 

4:11 

ia4 

5:00 
10. 1 

5:54 

9.7 

0:26 
L7 

IJSQ 
2.1 

2^50 
2.1 

1.8 

4:58 
1.4 

6.47 
1.0 

0:47 

11.1 

1:38 
11.4 

2:23 
11.4 

3:06 
11.1 

8:50 
10.7 

4:82 
10.1 

5.12 
9.5 

6:56 
9.0 

6:86 
8.6 

0:51 
8.2 

1:48 
3.5 

2:60 
8.6 

8:60 
8.4 

437 
8.0 

6:21 
2.3 


6:01 
1.9 

6;35 
l.S 

7:09 
O.T 

7:46 

0.5 

8:26 
0.4 

9:03 
0.6 

9i48 
0.9 

10:37 
1.& 

11:35 
2,2 

6:55 
9.4 

8:08 
9,2 

9:17 
9.S 

10:27 
9.7 

11:28 
10.3 

12:20 
11.0 
6:32 
0.7 

7:14 
0.6 

7:55 
a6 

8:3t4 
0.9 

902 
1.8 

9*.61 
1.8 

10:30 
2.4 

11:14 
8.0 

12H>4 
3.5 

7:21 
8.1 

8:13 
8.0 

9:14 
6.0 

10:13 
8.4 

11«8 
8.9 

11:56 
9.6 


12:40 
10.0 

1SO& 
10.5 

13:45 
10.8 

14:21 
H.l 

15:00 
1L2 

1&:41 
11.0 

IS^ 

10.  a 

17:lfi 
10-4 

l|i:l2 
1010 

12:46 
'2.7 

14KM 
2.9 

2-S 

16:28 
2,0 

17:22 
L4 

ISilO 
OlS 

13:09 
11.5 

18:54 

11.8 


15:21 
3.9 

16:14 

a.4 

17.-01 
2.7 

17:48 
1.9 


1*11 

1.-- 

1ft 
19^ 


23  j: 


2S:fI 
I  1 


2D:> 

6.* 


20 : 


if,.^ 


14:SS 

11.8 

15:1S 

11.6 

16:00 
11.2 

21:4^ 

16:41 
10.7 

22^ 

l.e 

17:21 
10.0 

23:10 

2.  J 

18:04 
9.S 

23:r.: 

2.: 

18:47 

8.8 

13:06 
8.9 

19-» 

14:15 
4.0 

20:30 

2121 
22:S^ 

9,0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day, 
a  comparison  of  Consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckon^ 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  rerion,  acd 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart 
unlet^s  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  In  oMer  to  refer  the  above  heights  to  the  plane  nsed  uptm 
the  Portuguese  Charts  of  Lisbon  Harbor  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter. 

The  time  used  isPortugnes  Standard,  for  the  meridain  9^  11'  W.;  Ot>  is  midnight,  12<>  is  noon;  all  hoon  less  than  12  are  in  the 
forenoon  (a.  m.),all  greater  are  In  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47 
is  3.47  p.  m. 

9,  new  moon:  J),  1st  quar.;  Ci  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator,  A.  P,  moon  in  apogee  or  perigee. 
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farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUKE. 

X 

Day of— 

Time  and  Hetc^Col  Hiffb  and 
LowwmtAT. 

7S, 

DtLjQt-^ 

TlEii*iftnd  H4?J«btof  High  ana 
Low  water. 

0  Day  of* 

Timeftuc 

|H«Fl£h 

L<mW 

6:45 
3.5 

tofUJ^tud 

W. 

Mo, 

W.  !Mo. 

t^ 

W. 

Mo. 

Th 

1 

0:40 
2.2 

6:15 
3.2 

11:50 
0.1 

18:54 
4.4 

A     S 

1 

0:20 
L2 

5:65 
3.1 

11:30 
1.1 

17:57 
4.4 

Tu 

1 

0:06 
-0.2 

11:32     171V, 
2.0        47 

F 

2 

1:00 
1.8 

6:06 
3.5 

12:24 
0.3 

19:02 
4.5 

E 

S 

2 

0:84 

0.7 

6:26 
3.5 

12K« 
L2 

18:07 
4.5 

W 

2 

0%35 
-0.8 

7:25 
3.8 

12:15     17  V. 
2.1        ^^ 

A 

8 

3 

1:14 
L4 

6:40 
3.8 

12:45 
0.4 

19:14 
4.6 

M 

3 

0:48 
0.3 

7:00 
3.8 

12:27 
1.3 

18:28 
4.6 

Th 

3 

1K» 
-L2 

6:00 
4.1 

12:.'i5     lv>6 
2.3       5o 

S 

4 

1:28 
0.9 

7:12 
4.0 

13:15 
0.4 

19:25 
4.6 

Tu 

4 

1:06 
—0.2 

7:80 
4.0 

12:57 
1.3 

18:50 
4.8 

O 

F 

4 

1:38 
— L6 

8:40 
4.4 

1838     mt^ 
2.5       .U 

E 

o 

M 

5 

1:40 
0.5 

7:40 
4.2 

13:35 
0.5 

19:45 
4.7 

o 

W 

5 

lao 

-0.6 

4.2 

13:25 
L5 

19:10 
4.9 

8 

5 

2:15 
— L9 

924 
4.5 

14:20     19  r 

2.6        5.U 

Tu 

6 

2:00 
0.1 

8:10 
4.3 

14K)0 
0.6 

20:00 
4.8 

Th 

6 

2K)0 
— LO 

8:40 
4.8 

13:57 
1.8 

19:32 
5.0 

8 

S 

6 

2:55 
— L9 

10:10 
4.6 

15:10     20:11 
2.7        4.^ 

W 

7 

2.-24 
-0.2 

8:40 
4.3 

14:24 
0.9 

20:20 
4.9 

F 

7 

2:30 
-1.3 

9:18 
4.4 

14:30 
2.0 

20:00 
6.0 

M 

7 

3:37 
— L8 

u.-oo 

4.5 

16:05     20:> 
2.8       li 

Th 

8 

2:50 
-0.5 

9:15 
4.3 

14:60 
1.2 

20:38 
4.9 

8 

8 

3K)6 
-1.5 

10:06 
4.2 

15:06 
2.4 

20:28 
4.9 

Tu 

8 

4:20 
—1.4 

11:60 
4.6 

17:12     21:.^) 
2.8       iU 

F 

9 

8:22 
-0.8 

9:55 
4.1 

15:16 
L7 

21:00 
4.9 

S 

9 

3:45 
—1.4 

10:68 
4.2 

15:48 
2.7 

21:00 
4.7 

W 

9 

6:10 
-0.9 

12:42 
4.6 

18:35     'HiH 
2.4       3.5 

8 

10 

4:00 
—0.8 

10:45 
3.8 

16:45 
2.1 

21:26 
4.8 

8 

M 

10 

4:30 
— L2 

12:00 
4.2 

16:45 
3.2 

21:40 
4.3 

Th 

10 

6:04 
-0.3 

13:82 

4.7 

20H)3   .   . 
2.0   ..  . 

S 

11 

4:40 
-0.7 

11:45 
3.6 

16:20 
2.6 

21:66 
4.5 

Tu 

11 

6:20 
-0.8 

13:10 
4.0 

18:15 
3.1 

22:34 
3.7 

d 

F 

11 

0:48 
3.0 

7:08 
0.4 

14:20     21  in 
4.7       l.J 

8 

M 

12 

5:34 
—0.5 

13:08 
3.4 

17:10 
3.0 

22:38 
4.1 

W 

12 

6:24 
-0.3 

14:20 
4.2 

20:16 
2.7 

E 
P 

8 

12 

2:45 
2.9 

820 
1.0 

15.-M     22fl7 
4.7       0.4 

a 

Tu 

13 

6:40 
-0.3 

15:06 
3.5 

19:20 
3.2 

23:50 
3.6 

c 

Th 

13 

0:18 
3.2 

7:86 
0.1 

15:16 
4.4 

21:46 
2.0 

S 

13 

424 
3.2 

9:26 
1.5 

16:45     mi) 

4.9     -<!.o 

W 

14 

8:12 
—0.1 

16:15 
4.0 

21:52 
2.7 

F 

14 

2:40 
8.1 

8-.66 
0.4 

16:00 
4.6 

22:38 
1.0 

M 

14 

6:40 
3.5 

10.26 
1.9 

16:25     2S:4^ 
6.2     -1.1 

Th 

15 

220 
3.3 

9:36 
0.0 

16:56 
4.4 

23:00 
1.9 

8 

15 

4:20 
3.4 

10:14 
0.7 

16:87 
4.8 

23:20 
0.2 

Tu 

15 

6:40 
8.8 

1120 
2.3 

n-ob  .  . 

5.3   .   . 

F 

16 

4:15 
3.6 

10:45 
—0.1 

17:80 
4.7 

23:45 
1.0 

E 
P 

S 

16 

5:30 
3.9 

11:10 
1.0 

17:17 
5.1 

.     .     . 

W 

16 

0:80 
-L7 

7:84 
4.1 

12:10     17:4* 
2.4      5.;? 

8 

17 

5-.80 
4.1 

11:88 
-0.1 

18:04 
5.1 

M 

17 

0:00 
-0.6 

6:28 
4.3 

11:65 
1.1 

17:50 
6.4 

Th 

17 

1:10 
—2.0 

8:20 
4.2 

12:56     18511 
2.5       0.0 

p 

s 

18 

0:20 
0.1 

6:28 
4.6 

12:30 
0.0 

18:38 
5.3 

Tu 

18 

0:40 
—1.3 

7:20 
4.5 

12:40 
L4 

18:26 
5.6 

• 

F 

18 

1:54 
-2.2 

9.-06 
4.4 

13:45     19:10 
2.6       b.1 

E 

M 

19 

1:00 
-0.6 

7:16 
6.0 

13:10 
0.1 

19:12 
5.6 

• 

W 

19 

1:22 
—1.9 

8:10 
4.6 

18:20 

1.7 

19K)4 
5.7 

N 

8 

19 

2:30 
—2.1 

9:50 
4.4 

1450     19:4« 

2.8       5.0 

• 

Tu 

20 

1:40 
-1.2 

8K)6 
5.1 

13:60 
0.4 

19:44 
5.7 

Th 

20 

2:0b 
—2.1 

9:00 
4.6 

14KK) 
2.0 

19:38 
6.5 

S 

20 

3:10 
—1.7 

10:34 
4.4 

16.'22     2P-J 
2.8       4.7 

W 

21 

2:20 
—1.6 

8:66 
6.0 

14:25 
0.9 

20:17 
5.6 

F 

21 

2:45 
—2.1 

9:60 
4.4 

14:46 
2.8 

20:14 
5.3 

M 

21 

3:45 
— L3 

11:10 
4.4 

1620     21t^3 
2,8       4.11 

Th 

22 

3K)5 
—1.7 

9:45 
4.7 

15:05 
1.4 

20:50 
5.4 

N 

8 

22 

3:28 
-1.8 

10:40 
4.3 

15:30 
2.6 

20:4? 
4.9 

Tu 

22 

420 
-0.8 

11:50 
4.4 

1725     •21:40 
2.7       3.6 

F 

23 

3:48 
—1.6 

10:40 
4.3 

16:45 
L9 

21:24 
6.1 

S 

23 

4:10 
— L4 

11:37 
4.2 

16:24 
2.8 

21:20 
4.3 

W 

23 

4:60 
-0.3 

1225 
4.4 

18:40     ^ 
2.4       3.0 

8 

24 

4:35 
—1.2 

11:42 
3.9 

16:28 
2.4 

21:65 
4.6 

M 

24 

4:50 
-0.8 

12:36 
4.1 

17:40 
3.0 

21:54 
3.6 

Th 

24 

5:20 
0.2 

13:05 
4.4 

20:06     235i 
2.2       2.6 

N 

S 

25 

5:24 
-0.7 

13:06 
3.8 

17:30 
2.9 

22:24 
4.0 

Tu 

25 

5:85 
-0.8 

18:88 
4.0 

19:87 
2.9 

22:30 
3.0 

A 

F 

25 

5:68 
0.8 

13:88 
4.4 

21:12  . 
1.8   .   . 

M 

26 

6:20 
-0.2 

14:56 
3.8 

19:10 
8.2 

22:45 
3.4 

W 

26 

6:20 
0.3 

14:36 
4.1 

21:65 
2.6 

23:58 
2.6 

E 

8 

26 

1:15 
2.8 

6:32 
L4 

14«5     21:50 
4.2       1.3 

D 

Tu 

27 

7:30 
0.8 

16:20 
4.0 

22:40 
2.7 

1> 

Th 

27 

7:10 
0.8 

16:18 
4.2 

22:48 
2.0 

S 

27 

8:10 
2.2 

7:16 
1.8 

1435     2Ir* 
4.3      a^ 

W 

28 

0:60 
2.8 

8:60 
0.6 

17:00 
4.2 

23:46 
2.3 

A 

F 

28 

2:80 
2.4 

8:15 
L2 

15:60 
4.2 

23:15 
1.4 

M 

28 

4:46 
2.4 

8:18 
2.2 

15:10     21M 

4.5     ai 

Th 

29 

3:50 
2.6 

10K» 
0.8 

17:25 
4.2 

8 

29 

4-.30 
2.4 

9.-25 
L5 

16:15 
4.2 

23:28 
0.9 

Tu29 

5:60 
8.0 

9:30 
2.4 

15:52     23'i> 

4.6    -I'- 5 

F 

30 

0K)5 

1.8 

5:06 
2.9 

10:60 
1.0 

17:40 
4.3 

E 

M 

30 
31 

5:24 
2.8 

6:05 
3.2 

10:14 

L8 

10:52 
L9 

16:32 
4.3 

16:56 
4.6 

23:45 
0.3 

W 

30 

6:38 
3.4 

10:40 
2.5 

1634   .   . 

4.7   ..  ■ 

The  tid 
a  comparisi 
from  Mean 
which  is  2. 
unless  a  m 

The  til 
intheforen 
15:47  is  3:47 

#,  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whei 

Low  Water  Springs,  which  is  approximate 
i  feet  below  mean  sea  level.    To  find  the  d< 
nus  (- )  sign  is  before  the  height,  in  which 
ae  used  is  Aden  Mean  Local  Civil,  for  th< 
loon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

moon;  ^,  Ist  quar.;  O.  full  moon;   C.  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
iier  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  Admiral 
}pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

3  meridian  44°  69' E.;  0»»  is  midnight.  12»»  is  i 
(p.  m.)  and  when  diminished  by  12  give  the 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  d«v: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  refi[ion,  wd , 
soundings  given  on  the  cma.  i 

loon;  all  hours  less  thanUsre 
times  afternoon;  forinsUnpe. 

farthest  north  or  south  of  the 
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• 

JANUARY. 

FEBRUARY. 

MARCH. 

i 

Day  of— 
W.  Mo. 

Time  and  Helf  ht  of  High  and 
Low  water. 

i^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

F 

1 

4:56 
8.0 

11:42 
13.1 

17-.36 
2.7 

M 

1 

0:48 
12.4 

6:58 
3.8 

13:21 
12.8 

19:21 
8.2 

nIm 

1 

1 

5:05 
4.1 

12:17 
U.4 

17:48 
4.6 

S  !    2 

0:13 
12.9 

1^ 

12:89 
13.5 

18:48 
2.4 

N 

Tu 

2 

1:88 
18.0 

7:58 
2.4 

14:10 
18.4 

20:19 
2.3 

Tu 

1 

2 

0:85 
11.8 

6:31 
4.0 

13:20 

n.9 

19:08 
4.1 

s 

3 

1:01 
13.6 

7:12 
2.1 

13:28 
14.1 

19:42 
1.8 

W 

3 

2:21 
18.9 

-8:49 
L4 

14:56 
18.7 

21:04 
L4 

W 

3 

1:35 
12.4 

7:42 
8.1 

14:06 
12.8 

20:02 
3.1 

M 

4 

1:46 
14.3 

8:11 
1.2 

14:16 
14.4 

20:82 
1.2 

Th 

4 

14.6 

9:81 
0.6 

15:31 
13.9 

21:45 
0.8 

Th 

4 

2:15 
13.8 

8:32 
2.1 

14:46 
18.6 

20:48 
2.0 

Tu 

5 

2:30 
14.8 

9K)1 
0.6 

16:00 
14.4 

21:18 
0.7 

C; 

F 

5 

8:44 
14.8 

10:11 
0.1 

16:08 
13.9 

22:25 
0.3 

F 

5 

2:66 
14.2 

9:18 
LO 

15:19 
13.9 

21:26 
1.0 

N 
O 

W 

6 

8:11 
15.0 

9:45 
0.0 

15:36 
14.8 

22:01 
0.3 

S 

6 

4:17 
14.8 

10:48 
0.0 

16:80 
18,8 

23:00 
0.2 

S 

6 

3:80 
14.7 

9:50 
0.4 

15:41 
14.1 

22:08 
0.8 

Th 

7 

8:51 
16.0 

10:27 
—0.2 

16:12 
13.9 

22:40 
0.3 

H 

7 

4:44 
14.7 

11:26 
0.0 

16:47 
18.7 

28:39 
0.2 

O 

A 

s 

7 

3:57 
15.0 

10:24 
-0.1 

16:06 
14.3 

22:39 
-0.1 

F 

8 

4.-21 
14,7 

11:07 
-0,1 

16:40 
13.6 

23:21 
0.6 

A 

M 

8 

6K)1 
14.4 

12:00 
0.8 

17K» 
18.6 

M 

8 

4:18 
16.0 

10:58 
—0.3 

16:21 
14.8 

28:14 
—0.2 

S 

9 

4:51 
14.2 

11:46 
0.8 

17K)4 
18.0 

.    .    . 

Tu 

9 

0:12 
0,7 

6:21 
14.1 

12:36 
0.8 

17:30 
13.4 

E 

Tu 

9 

4:85 
15.0 

11:31 
—0.2 

16:40 
14.5 

23:47 
0.0 

s 

10 

0:00 
1.0 

6:19 
18.8 

12:26 
1.0 

17:26 
12.6 

£ 

W 

10 

0:48 
L2 

6:46 
18.7 

18K)9 
L6 

17:69 
13.2 

W 

10 

4:56 
14.9 

12:05 
0.2 

17:06 
14.4 

A 

Mjll 

0:88 
1.7 

6:42 
18.2 

18K)4 
1.7 

17:64 
12.2 

Th 

11 

1.-24 
2.0 

6:13 
13.4 

18:48 
2.2 

18:40 
12.8 

Th 

11 

0:20 
0.6 

5:18 
14.6 

12:89 
0.8 

17:32 
14.2 

Tull2 

1 

1:19 
.2.3 

6:10 
12.7 

18:41 
2.4 

18:26 
11.7 

F 

12 

2:08 
2.8 

6:52 
12.8 

14:27 
3.0 

19:18 
12.2 

F 

12 

0:86 
L2 

6:46 
14.1 

18:15 
1.7 

18HW 
13.8 

E 

W  13 

1:66 
3.0 

6:46 
12.2 

14:24 
8.0 

19:10 
11.3 

c 

S 

13 

2:46 
8.5 

7:40 
12.0 

15:16 
8.8 

20:16 

n.6 

S 

13 

1:88 
2.1 

6:21 
18.6 

13:65 

2.8 

18:48 
18.0 

(C 

Th  14 

2:42 
3.7 

7:81 
11.7 

15:11 
8.7 

20:11 
11.1 

s 

14 

8:41 
4.2 

8:49 
11.8 

16:19 
4.5 

22:00 
11.2 

s 

14 

2:14 
3.0 

7:05 
12.6 

14:42 
8.7 

19:80 
12.2 

f;i5 

333 
4.2 

8:88 
11.3 

16:06 
4.1 

22:10 
11.0 

M 

15 

4A2 
4.6 

10:63 
11.3 

17:20 
4.5 

23:45 
11.6 

c 

M 

16 

8:08 
8.9 

8:07 
U.4 

15:42 
4.6 

20:46 
11.2 

S    16 

4:35 
4.5 

10:30 
11.2 

17:05 
4.2 

23:26 
11.3 

Tu 

16 

6:07 
4.1 

12:18 
12.0 

18:48 
8.8 

.    .     . 

s 

Tu 

16 

4:20 
4.3 

10:15 
11.0 

17:00 
4.8 

23:13 
11.3 

1  S    17 

1 

5:41 
4.3 

11:41 
11.8 

18:07 
3.9 

s 

W 

17 

0:50 
12.6 

7:28 
2.9 

18:20 
13.2 

19:56 
2.3 

W 

17 

5:81 
4.2 

12a'> 
U.8 

18.-20 
4.1 

M   18 

0:23 
12.3 

6:4H 
3.6 

12:41 
12.7 

19:17 
3.0 

Th 

18 

1:45 
14.0 

8:26 
LS 

14:16 
14.1 

20:49 
1.0 

Th 

18 

0:31 
12.3 

6:68 
3.0 

13:09 
13.0 

19:33 
2.6 

Tu  19 

1:13 
13.3 

7:60 
2.4 

13:38 
13.5 

20:16 
1.9 

F 

19 

2:32 
16.3 

9:16 
-0.3 

14:58 
16.1 

21:36 
-0.4 

F 

19 

1:28 
13.7 

8:01 
1.3 

14:01 
14.3 

20:27 
0.8 

s 

W  20 

2:01 
14.3 

8:45 
1.0 

14:28 
14.2 

21:07 
0.7 

f 

S 

20 

8:18 
16.3 

10:00 
— L6 

15:40 
15.8 

22:19 
—1.6 

S 

20 

2:17 

15.4 

8:53 
—0.6 

14:46 
15.5 

21:14 
-0.7 

Thi21 

2:42 
16.2 

9:33 
—0.2 

15:05 
14.9 

21M 
—0.2 

S 

21 

3:66 
17.0 

10:44 
-2.3 

16:20 
16.1 

28:00 
-2.0 

pig 

•  1 

21 

8:00 
16.8 

9:39 
—1.8 

15:28 
16.3 

21:58 
—1.9 

• 

F 

22 

3:21 
16.0 

10:16 
—1.1 

15:46 
16.3 

22:36 
—0.8 

M 

22 

4:36 
17.2 

11:26 
-2.6 

16:57 
16.1 

28:42 
—2.1 

EM 

22 

3:40 
17.4 

10:21 
-2.6 

16:00 
16.7 

22:39 
—2.5 

p 

s 

23 

4:04 
16.3 

11:01 
-1.6 

16:29 
15.4 

2.3:19 
—1.1 

E 

Tu 

23 

5:16 
16.9 

12:07 
-2.1 

17:33 
15.6 

Tu 

23 

4:19 
17.5 

11:08 
-2.7 

16:37 
16.6 

23:20 
—2.6 

S 

24 

1:44 

.16.4 

11:46 

-1-7 

17:09 
16.2 

W 

24 

0:24 
—1.6 

5:68 
16.1 

12:49 
—1.2 

18:14 
14.8 

W 

24 

4:57 
17.1 

11:45 
—2.2 

17:11 
16.1 

M 

26 

0:01 
-0.9 

5:25 
16.1 

12:29 
—1.3 

17:.'>1 
14.7 

Th 

25 

1K)6 
-0.6 

6:40 
15.0 

13:84 
-0.1 

18:54 
13.8 

Th 

25 

0:01 
—2.0 

6:86 
16.1 

12:25 
—1.2 

17:46 
16.2 

E 

Tu  26 

0:45 
-0.4 

6:10 
15.4 

18:14 
—0.6 

18:39 
14.0 

F 

26 

1:61 
0.7 

7:30 
13.6 

14:20 
L6 

19:50 
12.7 

F 

26 

0:45 
-0.9 

6:16 
14.8 

13:09 
0.3 

18:24 
14.1 

W,27 

1:29 
0.3 

7:00 
14.5 

14:00 
0.4 

19:31 
13.2 

D 

S 

27 

2:43 
2.1 

9K)9 
12.2 

15:15 
3.1 

21:45 
11.6 

S 

27 

1:30 
0.6 

6:67 
13.2 

13:55 
1.9 

19:06 
12.7 

j|Th!28 

2:17 
1.3 

8:09 
13.5 

14:61 

1.5 

21:06 
12.5 

s 

28 

8:45 
8.3 

IIKK) 
11.4 

16.-20 
4.2 

23:27 
11.4 

^ 

s 

28 

2:21 
2.1 

8:20 

n.7 

14:46 
8.5 

20:30 
11.4 

1  F|29 

3:13 
2.3 

9:52 

12.7 

15:49 
2.T 

22:35 
12.0 

M 

29 

3.20 
8.5 

10:80 
10.8 

15:46 
4.7 

22:50 
U.O 

S    30 

4:19 
3.1 

11:18 
12.3 

16:56 
3.5 

28:48 
12.0 

Tu 

30 

4:84 
4.3 

12:00 
10,9 

17K)9 
5.1 

|fi^ 

31 

5:36 
3.5 

12:25 
12.4 

18:15 
3.7 

W 

31 

0:20 
11.5 

6:02 
4.4 

13K)5 
11.5 

18:34 
4.6 

1 

ac 
in 
wl 
un 

(a 

eq 

Th 
'omr 
un  B 
lich 
less 
Th 
m.] 

•. 
uato 

etid 
>ari» 
dean 
is  8. 
ami 
etirn 
,all 
new 
r;  A 

es  are  placed  in  the  order  of  oct 
an  of  conKecutlve  heights  will  ii 

Ix)W  Water  tipringn,  which  is 
1  feet  below  mean  aoa  level.    To 
nua  (— )  sign  is  before  the  heig] 
le  used  is  Paris  Mean  Civil  forth 
greater  are  in  the  afternoon  (p.  i 

moon;  }).  1st  quar.;  O.  'ull  m 
,  P,  moon  in  apogee  or  perigee. 

,uri 
idi< 

2P 

fin 

bt, 
[»m 
m.) 
oon 

encc 
>ate 
proj 
dth 
n  w 
Bridl 
and 

J.Wl 

whe 
ima 
ede 
hieh 
an  2 
whe 
8dq 

th  their  times  on  the  first  line  ar 
ther  it  is  high  or  low  water.    Tl 
tely  the  datum  of  soundings  o 
pth  of  water,  add  the  tabular  fa 
case  subtract  it. 

°  20'  E:  0>»  is  midnight,  12««  is  noo 
n  diminished  by  12  give  the  time 
uar.;  E,  moon  on  the  equator: 

Id  fa 
leh 
ntl 
eig 

n:a 
>sal 

N, 

ielgY 
eigh 
le  F 
httc 

11  he 
rteri 
S,  m 

itsoi 

t8,il 

renc 
)the 

urs 
lOon 
oon 

a.  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
h  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ess  than  12  are  in  the  forenoon 
,  for  instance.  16:47  is 3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL.                                 1 

MAY.                                  1 

JUNE.                                    1 

Dayol- 

Time  and  Uelfrht  of  Ulgh  &m\ 
Low  Water. 

S 

Day of— 

Time  and  Hoight  of  HIkIi  an^l 

c   I>aroI— 

Time  and  Height  of  Hig-h  uiO 
Uiw  Water, 

W.  Mo. 

1 

W. 

MO. 

S 

W.  Mo. 

Th 

1 

1:24 
12.2 

7:15 
3.5 

13:63 
12.4 

19:38 
3.6 

A 

s 

1 

lr24 
12.6 

7^26 
3.0 

13:45 
12.9 

19:48 
2.9 

TU 

1 

1:40 
13.5 

8K)6 
2.0 

13:56 
13.8 

2[>-32 

F 

2 

1:58 
12.9 

8:06 
2.5 

14:20 
13.3 

20:23 
2.3 

E 

s 

2 

1:51 
13.2 

8:06 
2.1 

14:10 
13.6 

20:28 
1.8 

W 

2 

2:11 
14.0 

8:49 
1.3 

14:28 
14.4 

21.U 

1.0 

A 

S 

3 

2:29 
13.8 

8:45 
1.5 

14:50 
13.9 

21:01 
1.8 

M 

3 

2:24 
14.1 

8:46 
L2 

14:38 
14.1 

21:06 
1.0 

Th 

3 

2:39 
14.3 

9:30 
0.7 

14:55 
14.8 

21:55 

s 

4 

8:00 
14.6 

9:20 
0.6 

15:11 
14.3 

21:38 
0.4 

Tu 

4 

2:48 
14.6 

9:21 
0.6 

14:69 
14.6 

21:42 
0.3 

o 

^ 

4 

3:09 
14.6 

10:11 
0.4 

15:25 
15.1 

0.1 

E 

o 

M 

5 

3:24 
14.9 

9:55 
0.0 

16:32 
14.6 

22:11 
-0.1 

o 

W 

5 

3:09 

14.8 

9:58 
0.1 

16:20 
15.0 

22:20 
-0.1 

S 

5 

3:40 
14.7 

10:51 
0.4 

15:58 
15.3 

2317 

Tu 

6 

3:42 
15.1 

10:30 
-0.3 

16:50 
14.9 

22:48 
-0.3 

Th 

6 

3:32 
15.0 

10:35 
0.0 

15:46 
15.2 

22:57 
—0.1 

s 

s 

6 

4:18 
14.6 

11:33 
0.6 

16:34 
15.0 

23-59 
a  2 

w 

7 

4:03 
15.2 

11:03 
—0.3 

16:16 
15.1 

23:20 
-0.2 

F 

7 

4:01 
16.0 

11:13 
0.2 

16:15 
15.2 

23:34 
0.1 

M 

7 

4:49 
14.1 

12:15 
1.1 

17:12 
14.6 

Th 

8 

4:25 
15.2 

11:38 
0.0 

16:39 
16.0 

23:66 
0.2 

S 

8 

4:81 
14.7 

11:51 
0.7 

16:46 
16.0 

.     .     . 

Tu 

8 

0:46 
0.6 

5:41 
13.4 

13.01 
1.6 

1756 
14.  e 

F 

9 

4:51 
14  9 

12:14 
0.7 

17K)5 

14.8 

s 

s 

9 

0:13 
0.7 

6K)6 
14.2 

12-.31 
L4 

17:21 
14.4 

W 

9 

1:31 
1.2 

6:32 
12.6 

13:50 
2.2 

l.H:fC' 
1.X2 

S 

10 

0:31 
0.8 

6:24 
14.4 

12:50 
1.6 

i7:39 
14.3 

M 

10 

0:58 
1.3 

6:46 
13.3 

13:16 
2.3 

18K)1 
13.6 

Th 

10 

2:23 
1.7 

7:49 
12.0 

14:43 

2.7 

20-C*    ' 
12.7 

* 

11 

1:11 
17 

5:59 
13.6 

13:31 
2.5 

18:18 
13.4 

Tu 

11 

1:44 
2.0 

6:34 
12.4 

14K)5 
3.1 

18:53 
i;2.7 

d 

F 

11 

3:21 
2.1 

lOKW 
12.0 

15:43 
3.0 

22-0$ 
12.7 

s 

M 

12 

1:56 
2.6 

6:45 
12.5 

14:20 
3.5 

19:06 
12.4 

(C 

W 

12 

2:39 
2.7 

7:41 
11.6 

15:03 
3.7 

20:10 
11.9 

E 
P 

S 

12 

4:24 
2.8 

11:10 
12.5 

16:60 
2.9 

23iS 

13.5 

C|Tu 

13 

2:51 
3.4 

7:46 
11.3 

15:20 
4.3 

20:19 
11.3 

Th 

13 

3:41 
S.l 

10:26 
11.4 

16:n 
4.0 

22:31 
12.0 

s 

13 

6:29 
2.2 

12K)1 
13.2 

18:00 
2.4 

.     .     . 

VV 

14 

3:59 
3.8 

10:20 
11.0 

16:39 
4.6 

22:40 
11.5 

F 

14 

4:54 
3.0 

11:40 
12.2 

17.-25 
3.6 

23:49 
13.1 

M 

14 

0:17 
13.9 

6:31 

1.8 

12:49 
14.1 

19M 
1.6 

Th 

15 

517 
3.7 

11:69 
11.8 

17:58 
4.0 

.     .    . 

S 

15 

6K)0 
2.3 

12:30 
13.4 

18:34 
2.4 

Tu 

15 

1:06 
14.7 

7:30 
1.0 

13:35 
14.9 

20.D0 
0-6 

F 

16 

0:11 
12.6 

6:29 
2.7 

12:61 
13.3 

19:04 
2.5 

E 
P 

s 

16 

0:41 
14.1 

7:W 
1.8 

13:14 
14.6 

19:30 
1.0 

W 

16 

1:68 
15.2 

8:25 
0.4 

14:19 
16.3 

—0.2 

S 

- 

17 

1:06 
14.0 

7:34 
L2 

13)41 
14.6 

20:00 
0.8 

M 

17 

1:30 
16.2 

7:59 
0.1 

14:00 
15.5 

20:23 
-0.3 

• 

Th 

17 

2:43 
16.3 

9:12 
-0.1 

14:68 
15.6 

21:40 
—0,7 

p 

£ 

s 

18 

1:55 
15.6 

8:28 
—0.4 

14:26 
16.7 

21:49 
—0.7 

Tu 

18 

2:16 
16.2 

8:48 
-0.8 

14:40 
16.1 

21:11 
—1.2 

F 

18 

3:26 
16.1 

9:68 
-0.3 

15:40 
15.5 

22:25 
-0.!> 

M 

19 

2:39 
16.8 

9:14 
-1.6 

16:02 
16.4 

21:34 
—1.8 

• 

W 

19 

2:67 
16.4 

9:33 
— L3 

16:15 
16.2 

21:56 
—1.7 

N 

8 

19 

4m 

14.6 

10:40 
-0.1 

16:30 
16.1 

23:09 

-0.5 

• 

Tu 

20 

3:19 
17.3 

9:58 
—2.2 

15:87 
16.7 

22:16 
-2.5 

Th 

20 

3:36 
16.2 

10:15 
-1.3 

16:61 
16.2 

22:40 
—1.7 

S 

20 

4:45 
13.9 

11:24 
0.3 

16:55 
14.6 

23:M 
0.0 

W 

21 

3:58 
17.2 

10:39 
—2.2 

16:12 
16.7 

22:59 
—2.4 

F 

21 

4:17 
16.6 

IIKK) 
—0.8 

16:29 
16.6 

23:28 
—1.1 

M 

21 

6:23 
13.1 

12.-06 
1.0 

17:40 
13.7 

Th 

22 

4:37 
16.6 

11:20 
—1.7 

16:48 
16.2 

23:43 

-1.8 

N 

S 

22 

4:67 
14.6 

11:41 
0.0 

17K)4 
14.8 

Tu 

22 

0:36 
0.8 

6:00 
12.3 

12:50 

1.8 

18:10 
12.  S 

F 

23 

5:16 
15.6 

12:03 
—0.6 

17:23 
16.2 

s 

23 

0:10 
-0.2 

6:36 
13.4 

12:26 
1.0 

17:41 
18.7 

W 

23 

1:19 
1.6 

6:38 
11.6 

13-.34 
2.6 

1850 
12.2 

S 

24 

0:27 
—0.6 

5:53 
14.2 

12:46 
0.7 

18:00 
13.9 

M 

24 

0:56 
0.9 

6:16 
12.2 

13:10 
2.2 

18:26 
12.6 

Th 

24 

2K)2 
2.6 

7:80 
11.0 

14:19 
3.4 

20:20 
11-5 

N 

s 

25 

1:12 
0.8 

6:35 
12.5 

13:31 
2.2 

18:37 
12.5 

Tu 

25 

1:41 
2.0 

7:20 
11.2 

13:58 
8.8 

19:26 
11.6 

A 

1> 

F 

25 

2:50 
3.1 

9:50 
10.7 

16:09 
4.0 

22:G0 
11. 1 

M 

26 

2K)1 
2.2 

7:35 
11.2 

14:21 
3.6 

19:60 
11.3 

W 

26 

2:33 
3.0 

9:50 
10.6 

14:49 
4.2 

22:00 
11.1 

E 

S 

26 

8:41 
8.7 

10:50 
10.8 

16M 
4.4 

22:54 

11.2 

D 

Tu 

27 

2:56 
3.4 

10.-20 
10.5 

15:18 
4.6 

22:40 
11.0 

}) 

Th 

27 

3:29 
3.8 

11:(?0 
10.7 

15:50 
4.7 

23:10 
11.4 

S 

27 

4:38 
4.0 

11:80 
11.1 

17.-05 
4.4 

23USS 
11.4 

W 

28 

4:(M 
4.2 

11:30 
10.7 

16:80 
5.1 

23:50 
11.6 

A 

F 

28 

4:30 
4.1 

11:48 
11.1 

16:68 
4.7 

23:66 
11.7 

M 

28 

6:38 
4.0 

12:09 
11.7 

18:10 
4.1 

.     .     . 

Th 

29 

5:20 
4.4 

12:31 
11.3 

17:50 
4.8 

S 

29 

5:85 
4.0 

12:26 

n.6 

18:04 
4.2 

Tu 

29 

0:11 
12.0 

6:28 
8.7 

12:41 
12.5 

19:02 
3.4 

' 

30 

0:42 
12.0 

6:31 
3.8 

18:15 
12.0 

18:59 
3.9 

E 

s 

30 

0:34 
12.1 

6:38 
8.6 

13K)0 
12.3 

19«0 
3.5 

W 

30 

0:55 
12.8 

724 
2.8 

18:20 
13.8 

19.&? 
2.5 

i 

M 

31 

1:03 
12.6 

7:20 

2.8 

13:24 
13.2 

19.49 
2.6 

1 

The  lid 
a  comparisi 
from  Mean 
is  8.1  feet  fa 
a  minus  ( - 

es  are  placed  In  the  order  of  occurrence,  w\ 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approximatel 
elow  mean  sea  level.    To  find  the  depth  of 

)  sign  is  before  the  height,  in  which  case  si 

th  their  times  on  the  first  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  ir 
y  the  datum  of  soundings  on  the  French  CI 
water,  add  the  tabular  height  to  the  sound 
ibtract  it. 

>n  the  second  line  of  each  da3r.  1 
1  feet  and  tenths,  are  reckoned 
larts  for  this  reffion.  andwbicJi 
ngs  given  on  the  chart,  unless 

The  tin 
(a.m.),  all 

leused  is  Paris  Mean  Civil,  for  the  meridian ' 
greater  are  in  the  afternoon  (p.  m.)  and  wh€ 

2^20'  £.:  0»  Is  midnight,  12t>  Is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  nooi 

less  than  12  are  in  the  forenoon 
i;  for  instance,  16:47  is  3:47  p.  m. 

#.  new 
equator;  A 

moon;  5 
.  P,  moon 

.  Ist  quar.;  Q.  ^"^^  moon;  (^,  3d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

1 
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JULY. 

JiUGtJST. 

SEPTEMBER. 

i 

Day of— 

Time  and  Height  of  High^nd 
LowWater. 

2 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

d 

8 
p 

Day  of- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

w. 

Mo 

^ 

1 

1:38 
13.4 

8:16 
2.0 

13:58 
14.0 

20:46 
L5 

O 

S 

1 

2:45 
14.3 

9:32 
0.5 

15:00 
15.3 

21:58 
—0.4 

W 

1 

3:55 
16.0 

10:37      16:08 
—1. 7       17. 1 

23  05 
—2.3 

F 

2 

2:16 
13.8 

9:06 
1.2 

14:34 
14.6 

21:34 
0.6 

M 

2 

3-25 
14.8 

10:17 
-0.3 

15:40 
16.0 

22:42 
-L2 

E 

Th 

2 

4:32 
16.1 

11:20      16.48 
—2.0       16.9 

23:45 
—2.0 

o 

S 

3 

2:52 
14.3 

9:60 
0.6 

15:10 
15.1 

22:16 
0.0 

Tu 

3 

4:05 
15.2 

10:58 
-0.8 

16:22 
16.2 

23:25 

-L5 

F 

3 

6:10 
15.8 

12:00      17:27 
-L7       16.8 

:  ;  ; 

s 

4 

3*.30 
14.6 

10:34 
0.2 

15:48 
15.4 

23:00 
-0.4 

P 

W 

4 

4:46 
15.1 

11:40 
-0.9 

17:05 
16.1 

:  ' : 

S 

4 

0:28 
— L4 

6:48      12:44 
15. 1     -0. 9 

18.08 
15.2 

M 

5 

4:10 
14-6 

11:18 
0.1 

16:27 
16.4 

23:42 
—0.5 

Th 

5 

0K)8 
—1.4 

5:30 
14.8 

12:25 
-0.7 

17:46 
15.6 

s 

5 

1:10 
—0.2 

6:30      13:30 
14.2         0.3 

18-56 
14.0 

Tu 

6 

4:64 
14.3 

12:00 
0.2 

17K)8 
16.1 

.    .    . 

£ 

F 

6 

0:54 
-0.9 

6:14 
14.3 

13:08 
—0.2 

18:34 
14.9 

<L 

M 

6 

1:56 
L2 

7:11      14:21 
13.1         1.5 

20:10 
12.6 

P 

W 

7 

0:29 
-0.3 

5:39 
13.9 

12:45 
0.5 

17:54 
14.7 
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OCTOBER. 

NOVEMBER. 

Time  and  Heishtof  High  and 
Low  Water. 

— 

DECEMBER. 

^hacd 

33 

Day  of— 
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Time  and  Height  of  High  and 
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4:08 
16.2 

11:04 
—1,6 

16:36 
15.2 

23:20 
—0.6 

W 

29 

442      11:34 
15.3     —0.8 

17:10 
18.9 

•23.46 
0.1 

S 

30 

3:48 
17.0 

10:86      16:10 
—2.4       16.9 

22:58 
— L9 

Tu 

30 

4:45 
15.4 

11:50 
—0.8 

1714 
14.0 

Th 

30 

5:20*     12:16 
14.6     —0.1 

17-48 
13.1 

$^ 

31 

4.25 
16,6 

11.20      16:47 
—2.0       15.9 

23:40 
—1.0 

■    1  F 

1 
1 

31 

0:30       5-.56 
0.9       18.8 

13H)0 
0.8 

18-21 
Hi 

a< 
frc 
is 
a  ] 

(a 

eq 

Th 
!omi 

8.1  f( 

Th 
.m.) 

•, 
ualo 

etid 
>ari& 
[ean 
jetb 
is(- 
ctin 
.all 
new 
r;  A 

08  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 
Low  Water  Springs,  which  is  ai 
>elow  mean  sea  level.    To  find 
-)  sign  is  before  the  height,  in  w 
le  used  is  Paris  Mean  Civil  for  th 
greater  are  In  the  afternoon  (p.  i 
moon;  }),  1st  quar  ;  O.  ^^^^  ™ 
,  P,  moon  in  apogee  or  perigee. 

!uri 
ndi 

hie 
em 
n.) 

OOB 

•enc 
cate 
)xin] 
depi 
hca 
eridl 
and 

s,  wi 
wht! 
atel 
Ihoi 
sesu 
an  2 
whe 
3d( 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.   Tl 
y  the  datum  of  soundings  on  th« 
water,  add  the  tabular  height 
btract  it. 

°20'E.;  Ok  is  midnight,  12>»  is  noo 
n  diminished  by  12  give  the  time 
luar.;  E,  moon  on  the  equator i 

nd 
le  h 

totl 

n,  i 
>sai 

N, 

heig 
eigr 
■end 
leso 

illh 
ten 
S,  m 

htS€ 

Its,  i 
ICh 
und 

ours 
loon 
oon 

n  the  second  line  of  eachdar. 
n  feet  and  tenths,  are  reckonttl 
arts  for  this  region,  and  wbicb 
ings  given  on  the  chart,  unlw 

• 
less  than  12  are  in  the  forenooa 
:  for  instance,  16:47  is  3:47  p.  m- 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRLURY, 

MARCH.                                 1 

c  (Day of— 

8 

s ;  w.  Mo. 

Time  and  Height  of  HishftTvd 
Low  Water. 

* 
E 

Dft70f- 
W.|Mo. 

Tlmeafsd  Hdghi  tif  High  and 
'                  Lr>w  Water 

^ 
S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

V 

Mo 

F      1 

5:32 
4.6 

11:61 
15.7 

18:11 
4.0 

M 

1 

1:00 
14.9 

7:30 
4.5 

13.33 
15.0 

20:03 
4.2 

N 

M 

1 

5.38 
5.7 

12:06 
;3.7 

18:28  .... 
6.0    ..    . 

S      2 

0^5 
16.6 

6:46 
3.9 

12:54 
16.0 

19:20 
8.6 

N 

Tu 

2 

1:68 
15.6 

8:35 
3.5 

14:30 
15.5 

20:58 
8.2 

Tu 

2 

0:38 
14.0 

7:12 
5.4 

13:20      19:50 
13.9         5.1 

S 

3 

1:22 
16.0 

7:49 
8.2 

13:49 
16.4 

20:18 
2.9 

W 

3 

2:50 
16.3 

9:25 
2.5 

16:18 
16.2 

21:44 
2.3 

W 

3 

1:46 
14.7 

8:22 
4.3 

14.20      20.45 
14. 7          3  9 

M 

4 

2:13 
16.7 

8.44 
2.3 

14:40 
16.8 

21:08 
2.1 

Th 

4 

8:85 
17.1 

10:06 
L7 

16XK) 
16.7 

22:24 
L7 

Th 

4 

2:38 
16.7 

9.12 
3.1 

16:05       21:30 
15.6         2.7 

Tu 

5 

8:00 
17.4 

9:33 
1.6 

16:26 
17.2 

21:53 
L6 

o 

F 

5 

4:15 
17.7 

10:46 
1.2 

16:36 
17.1 

28:00 
1.4 

F 

6 

8.20 
16.7 

9:50 
2.0 

1644      22.06 
16.5          L7 

N 

C 

W 

6 

3:43 
17.8 

10:17 
1.0 

16K)9 
17.4 

22:34 
L4 

S 

6 

4:50 
18.0 

11:20 
LI 

17:10 
17.2 

23:32 
1.4 

S 

6 

2:58 
17.6 

10:a5 
L3 

16:15      22-40 
17.3         1.1 

Th 

7 

4:26 
18.0 

10:67 
0.9 

16:48 
17.8 

23:13 
1.5 

s 

7 

6:24 
18.0 

11:50 
L3 

17:40 
17.1 

•    •    ; 

2 

s 

7 

4:30 
18.1 

10:66 
0.9 

16:46       23:10 
17.7          0.9 

F 

8 

603 
18.0 

11:35 
L2 

17:26 
17.0 

23:49 
2.0 

A 

M 

8 

0:03 
1.8 

5:58 
17.7 

1220 
L7 

18:06 
16.^ 

M 

8 

5:00 
18.6 

11:26 
0.8 

17:14      23:88 
17.9         LO 

S 

9 

6:38 
17.6 

12:10 
L8 

17:58 
16.4 

Tu 

9 

0:33 
2.3 

6:23 
17.3 

12:60 
2.3 

18:36 
16.5 

E 

Tu 

9 

5:26 
18.4 

11:63 
1.1 

17:58    .     .    . 
17  8    .     .    . 

s 

10 

0:23 
2.6 

6:15 
17.0 

12:46 
2.6 

18:32 
16.9 

£ 

W 

10 

0:58 
3.0 

6:54 
16.8 

18:16 
2.9 

19:06 
16.1 

W 

10 

0:06 
1.6 

6:&1 
18.1 

12  18       18:04 
L6        17  6 

A 

iM 

11 

0:57 
3.4 

6:50 
16.3 

13:18 
3.3 

19:07 
15.8 

Th 

11 

1:24 
8.5 

7:25 
16.1 

13;44 
8.5 

19:40 
15.5 

Th 

11 

0:30 
2.0 

6.20 
17.7 

12:43      18.35 
2.2        17.2 

Tu 

12 

1:27 
4.1 

7:26 
16.6 

13-.50 
4.0 

19:44 

14.8 

F 

12 

1:65 
4.0 

8:00 
15.4 

14:20 
4.1 

20:24 
14.8 

F 

12 

0:55 
2.7 

6:50 
17.1 

13.12      1905 
2.8        16.6 

E 

W 

13 

1:69 
4.8 

8:04 
14.8 

14:24 
4.5 

20.-28 
14.2 

a 

S 

13 

2:35 
4.6 

8:47 
14.6 

15:04 
4.8 

21:20 
14.1 

S 

13 

ir22 
3.3 

7:25 
16.2 

13:46      19:45 
3. 6        15. 5 

(C 

Th 

14 

2:37 
6.2 

8:48 
14.2 

15:08 
6.0 

21:22 
13.8 

S 

14 

3:28 
5.3 

9:52 
13.8 

16:06 
6.4 

22:35 
13.6 

s 

14 

2:00 
4.1 

8:10 
15.1 

14:26      20:36 
4.6        14.4 

F 

15 

3:26 
6.6 

9:46 
13.8 

16:02 
5.4 

22:24 
13.7 

M 

15 

4:45 
6.9 

11:15 
18.7 

17:35 
5.9 

a 

M 

15 

2:64 
6.0 

9:14 
13.9 

15:27      21:56 
5.7        13.4 

8 

16 

4:28 
6.9 

10:52 
18.8 

17K» 
5.6 

23:32 
14.0 

Tu 

16 

0:00 
14.0 

6:24 
6.7 

12:40 
14.4 

19:18 
5.3 

s 

Tu 

16 

4:11 
5.9 

10:47 
13.2 

17:04      28:34 
6.5        13.6 

1^ 

17 

6:46 
6.8 

12:02 
14.3 

18:24 
6.8 

8 

W 

17 

1:14 
15.2 

7:44 
4.2 

13:45 
15.7 

20:17 
3.6 

W 

17 

6:00 
5.9 

12:22 
14.0 

18:48    .     .    . 
5.7    ..    . 

:m 

18 

0:40 
14.8 

7:02 
5.0 

13:07 
16.2 

19:35 
4.3 

Th 

18 

2:14 
16.8 

8:45 
2.3 

14:42 
17.2 

21:12 
1.8 

Th 

18 

0:65 
14.9 

7.25 
4.5 

13:81      20K)0 
15.4         3.8 

Tu 

19 

1:38 
16.0 

8:06 
3.6 

14:05 
16.4 

20:34 

2.5 

F 

19 

3:05 
18.4 

9:38 
0.5 

15:32 
18.8 

22:00 
0.2 

F 

19 

1:55 
16.6 

8-28 
2.4 

14:28      20.55 
17.1          1.7 

s 

W 

20 

2:30 
17.3 

9:02 
2.0 

14:57 
17.7 

21:27 
L6 

f 

S 

20 

3:54 
19.8 

10:25 
—1.0 

16:20 
19.9 

22:45 
—1.0 

S 

20 

2:48 
18.6 

9:20 
0.3 

15:15      21:43 
19. 0      —0. 1 

Th 

21 

3:20 
18.6 

9:52 
0.6 

15:46 
18.8 

22:13 
0.5 

s 

21 

4:38 
20.8 

11:08 
-1.9 

1703 
20.5 

23:25 
—1.6 

p 

• 

S 

21 

3:35 
20.1 

10.05 
—1.3 

16:00      22-26 
20.4      —1.6! 

• 

F 

22 

4:08 
19.4 

10:38 
-0.5 

16:33 
19.4 

23.00 
-0.2 

M 

22 

6:20 

21.4 

11:50 
—2.1 

17:43 
20.5 

E 

M 

22 

4:20 
21.2 

10:48 
-2.2 

16:40      23:06  i 
21.0      -2.2 

p 

S 

23 

4:52 
20.1 

11:25 
— LO 

17:17 
19.6 

23:43 
—0.4 

K 

Tu 

23 

0:07 
—1.5 

6:05 
21.2 

12:80 
-1.6 

18:27 
20.0 

Tu 

23 

5:00 
2L9 

11:26 
—2.4 

17:20      23:44 
21.0      —2.1 

S 

24 

5:36 
20.3 

12K)8 
—1.1 

1808 
19.4 

W 

24 

0:46 
-0.9 

6:50 
20.3 

13:12 
—0.6 

19:10 
19.0 

W 

24 

5:40 
2L5 

12.05 
—1.8 

18:00    .    .    . 
20.6    .    .     . 

M 

25 

0:26 
—0.2 

6:24 
20.1 

12:53 
-0.6 

18:50 
18.8 

Th 

25 

1:30 
0.3 

7:35 
19.0 

13:56 
0.8 

19:n8 
17.5 

Th 

25 

0:24 
-1.3 

6:24 
20.5 

12:46      18:42 
-0.6       19.3 

E 

Tu 

26 

ino 

0.5 

7:12 
19.2 

13:87 
0.3 

19:40 
17.9 

F 

26 

2:15 
1.8 

8:28 
17.3 

14:42 
2.5 

20:50 
16.0 

F 

26 

1:05 
0.0 

7:06 
18.9 

13:28      19:26 
1.1        17.7 

W 

27 

1:56 
1.4 

804 
18.1 

14:26 
1.3 

20:32 
16.8 

:2) 

S 

27 

9:0b 
3.6 

9:27 
15.5 

15:38 
4.3 

21:58 
14.6 

S 

27 

1:50 
1.6 

7:56 
17.0 

14:12      20:16 
2.8        16.0 

3) 

Th 

28 

2:45 
2.5 

9:00 
16.9 

15:18 
2.6 

21:33 
15.8 

s 

28 

4:14 
4.8 

10:43 
14.2 

16:54 
6.7 

23:20 
14.0 

I 

S 

28 

2'M 
3.5 

8:62 
15.1 

154)5      21.20 
4.7        14.3 

F 

29 

3:40 
3.7 

10:05 
15.7 

16:18 
4.0 

22:40 
14.9 

M 

29 

3:40 

5.0 

10:10 
13.7 

16:18      22:46 
6.2       13  6 

S 

30 

4:50 
4.6 

11:16 
15.0 

17:32 
4.8 

23:52 
14.7 

Tu 

30 

6:07 
6.0 

11:40 
13.0 

18:00    .     .    . 
6.7    ..    . 

S 

31 

6:10 
5.0 

12:28 
14.8 

18:54 
5.0 

W 

31 

0:14 
13.6 

6:44 
5.9 

13:00      19:26 
13.4         5.8 

a 

fr 
is 
a 

(a 
er 

The  tl<3 
comparis 
om  Mean 
9.7  feet  h 
minus  (- 

Thetin 
.m.),all 

#,  nev 
Hiator;  A 

ea  are  placed  in  the  order  of  occurrence,  w 
on  of  conHecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  Is  before  the  height,  in  which  case  s 
lensed  Is  Paris  Mean  Civil,  for  the  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  }),  1st  quar.;  O.  fwll  moon;  C  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  French  Ch 
water,  add  the  tabular  height  to  the  sound 
ubtract  it. 

2°  20'  E. :  Oh  Is  midnight,  12»'  Is  noon :  all  hour? 
n  diminished  by  12  give  the  times  after  noor 
uar.;  E,  moon  on  the  equator;  N,  S,  moon  1 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
mgs  given  on  Ihe  chart,  unless 

le»<  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
arthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  Hi| 
Low  Water. 

fht£d 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

1:22 
14.3 

7:56 
4.9 

13:58 
14.3 

20:22 
4.4 

A 

S 

1 

1:34 
14.9 

4.2 

13:68 
15.1 

20:26 
3.7 

Tu 

1 

2:05 
16.1 

8:33 
3.0 

1425 
lfi.7 

3e-y 

F 

2 

2:14 
15.3 

8:45 
3.6 

14:38 
15.3 

21  KM 
3.1 

E 

S 

2 

2:15 
15.9 

8:42 
3.0 

14:84 
16.2 

21:02 
2.6 

W 

2 

2:43 
17.0 

9:12 
2.2 

15KH 
17.5 

A 

S 

3 

2:54 
16.3 

9:22 
2.4 

15:15 
16.4 

21:39 
2.0 

M 

3 

2:50 
16.8 

9:17 
2.0 

16.-07 
17.2 

21:36 
L7 

Th 

3 

8:32 
17.8 

950 
1.5 

16:42 
18.3 

22i: 

1.-: 

s 

4 

3:30 
17.3 

9:56 
1.6 

16:45 
17.4 

22:12 
LI 

Tu 

4 

3:22 
17.7 

9:60 
L3 

15:38 
18.2 

22.07 
LI 

o 

F 

4 

4:00 
18.8 

10:29 
L3 

1650 
18,7 

22:^ 
0^ 

E 

o 

M 

5 

4K)0 
18.1 

10:27 
0.9 

16:15 
18.1 

22:40 
0.7 

o 

W 

5 

3:65 
18.6 

10:22 
0.9 

16.10 
18.6 

22:88 
0.8 

S 

5 

4:39 
18.4 

11:08 
L4 

16:58 
18.7 

Tu 

6 

4:30 
18.6 

10:5fe 
0.6 

16:42 
18.5 

23:10 
0.7 

Th 

6 

4:27 
18.7 

10:53 
0.9 

16:42 
18.8 

23:10 
0.9 

S 

f» 

6 

6:18 
18.1 

11:47 
L7 

1788 
18.3 

W 

7 

4:55 
18.7 

11:20 
0.9 

17:08 
18.5 

23:36 
1.0 

F 

7 

4:58 
18.6 

11:25 
L3 

17:13 
18.5 

23:45 
L2 

M 

7 

0:11 
L3 

6K)3 
17.5 

12r2S 
2.4 

18:2 
17  5 

Th 

8 

5:23 
18.6 

11:50 
l.S 

17:36 
18.2 

S 

8 

5:32 
18.2 

11-.58 
L9 

17:49 
18.0 

Tu 

8 

0:54 
L9 

6  52 
16.7 

18:13 
3.1 

IWl 

F 

9 

0:06 
1.5 

5:54 
18.1 

12.07 
2.0 

18:08 
17.7 

8 

S 

9 

0:17 
L9 

6:10 
17.4 

12:32 
2.7 

18:28 
17.1 

W 

9 

1:43 
2.6 

7:48 
16.8 

14.-06 
3.9 

lb.- 

S 

10 

0:32 
2.2 

6:26 
17.4 

12:48 
2.7 

18:42 
16.9 

M 

10 

0:66 
2.6 

6:53 
16.4 

13:15 
8.6 

19:16 
16.0 

Th 

10 

2:38 
8.3 

15.1 

Ib-Oi 
4.5 

21  ..n 

s 

11 

1:05 
3.0 

7:04 
16.4 

13:24 
3.6 

19:22 
15.8 

Tu 

11 

1:43 
8.5 

7:48 
15.2 

14K>5 
4.6 

20:12 
14.8 

c 

F 

11 

3:43 
3.8 

10:17 
14.8 

1613 

4.8 

8 

M 

12 

1:45 
3.9 

7:52 
15.2 

4.7 

20:15 
14.5 

C 

W 

12 

2:40 
4.4 

9:00 
14.2 

15:09 
6.5 

21:32 
14.1 

E 
P 

S 

12 

4:62 
8.9 

11:18 
15.0 

17:24 
4.6 

l.r> 

c 

Tu 

13 

2:40 
4.9 

9:00 
13.9 

15:10 
6.8 

21:38 
13.5 

Th 

13 

3:57 
5.0 

10:27 
13.9 

16:84 
5.9 

22:58 
14.5 

S 

13 

6:02 
8.7 

12:18 
15.8 

18:34 
3.9 

W 

14 

4m 

5.7 

10:38 
13.3 

16:46 
6.6 

23:18 
13.7 

F 

14 

6:20 
4.8 

11:48 
14.5 

18:00 
5.2 

M 

14 

0:43 
16.5 

7K)8 
3.1 

18:13 
16.5 

l^^i'i 

Th 

15 

6:42 
5.5 

12:10 
14.0 

18:28 
6.7 

.    .    . 

8 

15 

0:12 
15.5 

6:35 
3.8 

12:50 
15.7 

19:08 
3.7 

Tu 

15 

1:37 
17.2 

8K)5 
2.2 
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1:10 
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7:38 
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18:41 
17.0 

20:05 
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W 
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2:27 
17.9 

8:55 
L3 

14:50 
18.2 

0.^ 

S 

17 

1:37 
16.8 
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2.3 
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20:32 
1.8 
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17 
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18.1 

8:30 
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14:27 
18.4 
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0.6 

• 

Th 

17 
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18.4 

9:42 
0.8 

15:35 
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p 

E 

s 

18 

2:27 
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8:56 
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14:54 
18.8 

21:18 
0.0 

Tu 

18 

2:48 
19.2 

9:17 
0.0 

15:11 
19.3 

21:38 
-0.5 

F 

18 

4KX) 
18.5 

10:27 
0.6 

16.KB 

18.8 

22 -.Vi 
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M 

19 

3:12 
19.9 

9:42 
-0.9 

15:85 
20.2 

22KX) 
—1.3 

• 
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19 

3:33 
19.9 
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-0.6 

15:52 
20.0 

22:22 
—0.9 
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S 

19 

4:44 

18.2 
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0.9 

16:58 
18.7 

3:32 
U.5 

• 

Tu 

20 

3:55 
20.9 

10:22 
-1.7 

16:16 
20.8 

22:43 
-L9 

Th 

20 

4:16 
20.0 

10:42 
-0.6 

16:34 
20.0 

23.K)2 
—0.9 

S 

20 

5:25 
17.6 

11:30 
L5 

17:40 
18.1 

W 

21 

4:36 
21.3 

11:04 
—1.8 

16:66 
20.9 

23:22 
-1.8 

F 

21 

4:58 
19.6 

11:23 
0.0 

17:13 
19.6 

23:45 
—0.2 

M 

21 

0:14 
L2 

6K)6 
16.8 

12:30 
2.3 

mi 

Th 

22 

6:16 
20.8 

11:43 
—LI 

1752 
20.3 

N 

S 

22 

5:88 
18.6 

12KB 
LO 

17:66 
18.6 

Tu 
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0:56 
2.2 

6:49 
16.9 

13:10 
3.3 

im 

F 

23 

0:08 
— LO 

5:56 
19.8 

12:24 
0.1 

18:16 
19.1 

S 

23 

0:27 
0.8 

6.-21 
17.4 

12:45 
2.2 

18:40 
17.3 

W 

23 

138 
8.2 

7:83 
15.0 

13^8 
4.3 

19-.V. 

15.2 

S 

24 

0:45 
0.3 

6:42 
18.2 

13:(M 
L7 

19:00 
17.6 

M 

24 

1:12 
2.1 

7Ky7 
16.0 

13:28 
8.6 

19:28 
15.9 

Th 

24 

2:20 
4.2 

8.-23 
14.2 

14:85 
6.1 

lU 

N 

S 

25 

1:27 
1.9 

7:28 
16.5 

13:48 
3:4 

19:48 
15.9 

Tu 

25 

1:58 
8.5 

8:00 
14.6 

14:16 
4.9 

20:25 
14.6 

A 

D 
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25 

3:06 
4.9 

9:17 
13.7 

15r23 
5.7 
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U9 

M 
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2:16 
3.6 

8:25 
14.7 

14:38 
5.0 

20:51 
14.3 

W 

26 

2:80 
4.7 

9:03 
13.7 

15:12 
5.9 

21:32 
13.7 

E 

S 
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8:55 
6.4 
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13.5 

16:18 
6.1 

22:# 

13.: 

1> 

Tu 
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5.0 

9:38 
13.4 
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6.3 

22:11 
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Th 

27 

8:62 
6.6 

10:17 
18.1 
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6.5 

22:45 
13.6 

S 

27 

4:60 
6.6 

11:13 
18.7 

17:22 
6.1 
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W 

28 

4:32 
6.0 

11.-08 
12.9 

17:16 
6.8 

23:38 
13.6 

A 

F 

28 
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6.9 

11.27 
18.2 

17:36 
6.4 

23:60 
13.8 

M 

28 
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6.6 

12K)8 
14.2 

1825 
5.7 

Th 
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5:58 
6.0 

12:20 
13.2 

18:42 
6.2 
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S 

29 

6:07 
6.7 

12:21 
13.8 

18:42 
6.7 
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Tu 

29 

0:30 
14.6 

6:60 
5.0 

12-^ 
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193 

F 

30 

0:43 
14.0 

7:12 
6.3 

13:15 
14.1 

19:42 
6.0 

E 

s 

M 

30 
31 

0:40 
14.6 

1:21 
15.2 

7K)4 
6.6 

7:60 
4.0 

13K)6 
14.7 

13:47 
15.7 

19:33 

4.8 

20:17 
3.7 

W 

30 

1:20 
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7:47 
4.1 

13:46 
15.9 
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3.7 
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a  compari» 
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AUGUST. 

SEFTEMBICR 

d 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day 

Time  and  Height  vl  High  and 
LowWater. 

8 

^^.:.,.f- 

Time  aud  HeiRbt  ui  High  and 
LowWater. 

W.  ^o. 

W. 

Mo. 

W. 

Mo. 

"'Xh 

1 

2:08 
16.2 

8:38 
3.1 

14:33 
16.9 

21:03 
2.6 

0 

» 

1 

8:25 
17.9 

9:55 
L3 

16:47 
18.7 

22:20 
0.3 

p 

W 

1 

4:38 
20.3 
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—1.3 

16:57 
21.2 

2327 
-1.9 

IF 
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2:54 
17.1 

9:25 
2.2 

15:20 
17.8 

21:50 
L5 

M 

2 

4:12 
18.8 

10:40 
0.4 

16:32 
19.6 

23:08 
—0.5 

E 

Th 

2 
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20.6 

11:45 
—1.5 

17:40 
2L3 

3.  s 

3 

3:40 
18.0 

10:10 
1.5 

16:03 
18.5 

22:34 
0.8 

Tu 

3 

4:67 
19.3 

11:23 
-0.1 

17:15 
20.1 

23:48 
-0.9 

F 

3 

0:08 
— L7 

6:00 
20.2 

12:26 
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18:23 
20.6 

S 

4 

4:25 

18.4 
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19.0 

23:18 
0.4 

P 

W 

4 
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19.4 
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5 
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11:38 
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19.0 
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0:31 
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19.1 

12:48 
0.2 
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19.6 

s 
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1:32 
0.4 
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18.1 

13:60 
L2 
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17.8 
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0.3 

5:56 
18.3 
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L3 
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F 

6 
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7:13 
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13:32 
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16.6 

14:40 
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16.1 
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6:45 
17.7 
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18.1 
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8:03 
17.4 

14:18 
L9 

20:28 
17.6 
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9:26 
15.0 

16:42 
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14.6 

Th 
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1:34 
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7:36 
17.0 

13:53 
2.4 
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c 
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15:10 
3.1 
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8 
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10:45 
14.2 
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28:36 
14.0 
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16.6 
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22:38 
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14.2 
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S 
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2.7 
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15:42 
3.8 

22:03 
16.0 
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10 

4:52 
4.6 

11:15 
14.8 

17:28 

4.8 

23:53 
14.8 
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0:53 
14.1 

7:20 
6.3 

1320 
14.8 

19:64 
4.4 

IS 

11 

4:18 
3.6 

10:42 
15.3 

16:48 
3.8 

23:10 
15.7 

W 

11 

6:12 
5.0 

12:26 
14.9 

18:32 
4.7 

S  ,11 

1:56 
14.8 

8:22 
4.0 

14:15 
15.7 

20:60 
3.1 

M 

12 
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11:47 
15.3 

17:69 
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Th 
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15.4 
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3.9 
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16.7 
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2.7 
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2.0 

Tu 
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14:27 
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21:02 
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16.6 
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16:40 
17.6 
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L2 

W 
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16.0 

7:46 
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18:43 
16.3 

20:13 
3.0 

S 
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2:57 
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17.0 

21:48 
L8 
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14:36 
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15 
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15:68 
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22:28 
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15 

4:32 
17.9 

10:50 
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16:46 
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17.0 
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15:25 
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18.3 
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18.0 

S 
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4:34 
17.4 
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16:50 
18.2 

23:22 
0.9 

W 

18 
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L3 

17:42 
18.0 

S 

18 

0K)6 
L7 
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17.5 

12:17 
2.1 

18.-05 
17.6 

M 

19 

5:14 
17.2 

"f5 

1727 
18.0 

A 
E 

Th 

19 

0:10 
1.4 

6:55 
17.1 

12:28 
1.9 

18:12 
17.5 

s 

19 

0:30 
2.4 

6:15 
17.0 

12:40 
2.8 

18:33 
16.9 

Tu 

20 

0:00 
1.3 

6:50 
16.8 

12:13 
2.0 

18K)5 
17.6 

F 

20 

0:40 
2.1 

6:25 
16.7 

12:50 
2.7 

18:42 
16.9 

M.20 

0:64 
3.1 

6:46 
16.4 

13:08 
3.5 

19:04 
16.1 

W 

21 

0:85 
L9 

6:25 
16.3 

12:60 
2.7 

18:43 
16.9 

S 

21 

1:05 
2.8 

6:54 
16.2 

13:16 
3.4 

19:10 
16.2 

Tu'21 

126 

3.8 

7:22 
16.5 

13:42 
4.3 

19:45 
15.0 

Th 

22 

1:11 
2.6 

7.-02 
15.8 

13:23 
3.5 

19:20 
16.1 

s 

22 

1:32 
8.6 

726 
15.6 

13:42 
4.0 

19:46 
15.4 

1> 

w!22 

2:08 

4.7 

8:08 
14.4 

14:28 
6.1 

20:43 
13.9 

A 
E 

F 

23 

1:45 
3.5 

7:87 
15.2 

13:65 
4.3 

19:57 
16.3 

M 

23 
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4.2 

8K)4 
14.9 

14:18 
4.7 

2025 
14.6 

S 

Th 

23 

2:67 
6.8 

9:18 
13.3 

15:40 
5.9 

22:11 
13.0 

S 

24 

2:17 
4.2 

8:17 
14.6 

14:27 
4.9 

20:38 
14.5 

D 

Tu 

24 

2:42 
4.9 

8:58 
14.1 

15:05 
6.4 

21.28 
13.7 

F 

24 
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6.6 

10:57 
13.1 

17:18 
6.2 

23:60 
13.4 

D 

s 

25 

2:68 
4.8 

9:02 
14.1 

15:10 
5.4 

21:28 
14.0 

W 

25 

3:87 
5.6 

10:02 
18.4 

16:14 
6.0 

22:42 
13.3 

S 

25 

6:10 
6.3 

12:27 
14.3 

18:52 
6.1 

.    .    . 

M 

26 

3:39 
6.3 

9:58 
13.7 

16:03 
6.8 

22:26 
13.7 

Th 

26 

4:66 
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11:28 
13.5 

17:45 
6.1 

.    .    . 

s 

26 

1:04 
14.8 

7:80 
4.6 

13:82 
16.0 

20:00 
3.1 

Tu 

27 

4:37 
5.7 

11:06 
13.7 

17:10 
6.0 

23:32 
13.8 

8 

F 

27 

0:08 
18.7 

6:33 
5.9 

12:48 
14.5 

19:14 
6.0 

M 

27 

2m 

16.6 

8:28 
2.5 

1423 
17.9 

20:63 
LO 

W 

28 

6:49 
6.8 

12:12 
14,1 

18:80 
6.7 

S 

28 

1:20 
14.9 

7:49 
4.6 

13:60 
16.0 

20.20 
3.2 

Tu 

28 

2:48 
18.4 

9:16 
0.6 

16:10 
19.6 

21:88 
—0.7 

Th 

29 

0:40 
14.6 

7K)4 
6.2 

13:13 
16.1 

19:40 
4.6 

s 

29 

2:18 
16.6 

8:48 
2.7 

14:42 
17.7 

21:13 
L3 

9 

W 

29 

3:34 
20.0 

9:69 
—1.0 

16:64 
20.9 

22:22 
—1.9 

s 

F 

30 

1:40 
16.4 

8:10 
4.0 

14K» 
16.3 

20:40 
3.1 

M 

30 

8:08 
18.2 

9:38 
0.9 

15:30 
19.2 

22K)0 
-0.3 

£ 

Th 

30 

4:16 
21.0 

10:40 
— L9 

16:36 
2L8 

23:02 
-2.3 

S 

31 

2:34 
16.6 

9K)5 
2.6 

14:68 
17.6 

21:32 
L6 

0 

Tu 

31 

3:65 
19.6 

10:22 
—0.6 

16:16 
20.4 

22:45 
—1.4 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and 
which  is  9.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Paris  Mean  Civil,  for  the  meridian  2°  20' E.;  0>»  is  midnight,  12»>l8noon;all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12give  the  times  after  noon;  for  instance,  15:47i8  3:47  p.  m. 

#,  new  moon:  J),  1st  quar.;  O.  fall  moon;  <^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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6:01 
2.9 

0:40 
10.0 

1:15 
10.6 

1:46 

n.0 

2:11 
11.2 

2:85 
11.1 

2:58 
U.0 

8:20 
10.9 

8:50 
10.7 

4:23 
10.4 

5:01 
9.9 

5:50 
9.2 

0:40 
2.7 

2H)8 
3.1 

8:48 
2.8 

4:56 
L7 

5:48 
0.6 

0:40 
12.0 

125 
12.8 

2K)6 
18.2 

2:50 
18.1 

8:83 
12.6 

4:15 
11.8 

5:00 
10.8 

5:49 
9.7 

0:04 
2.6 

1:25 
3.6 

8:06 
4.0 

4:25 
8.8 

5:08 
8.1 


12:38 
9.4 

6:35 
2.8 

7:00 
1.8 

7:25 
L8 

7:47 
0.9 

8:10 
0.5 

8:85 
0.8 

9.-04 
0.2 

9:37 
0.5 

10.14 
1.0 

10:55 
1.8 

11:50 
2.7 

6:58 
8.6 

8:35 
8.2 

10:20 
8.7 

11:31 
9.8 

12:24 
11.0 

6:34 
—0.4 

7:18 
—1.0 

7:56 
— L3 

8:35 
—1.1 

9:14 
-0.6 

9:54 
0.3 

10:86 
1.4 

11:21 
2.6 

6:50 
6.6 

8:10 
7.8 

9:54 

7.7 

11:10 
8.2 

11:58 
8.9 


18:18 
3.1 

18:12 
10.0 

13:40 
10.5 

14K» 
10.7 

14:26 
10.8 

14:46 
10.9 

15:08 
10.9 

15:82 
10.8 

16:00 
10.6 

16:85 
10.2 

17:16 
9.8 

18:10 
9.2 

13K)5 
3.5 

14:50 
3.8 

16:20 
8.0 

17:18 
1.8 

18:06 
0.7 

13:08 
12.0 

13:50 
12.7 

14:80 
13.0 

15:08 
12.8 

15:50 
12.3 

16:80 

n.6 

17:14 
10.5 

18:04 
9.5 

12.-21 
8.8 

13:58 
4.5 

15:51 
4.3 

16:57 
3.9 

17:36 
3.3 


18:46 
2.5 

19:10 
2.0 

19:32 
1.3 

19:55 
0.8 

20:21 
0.4 

20:49 
0.2 

21:21 
0.2 

22  KK) 
0.5 

22:41 
LI 

23:33 
L8 


19:27 
8.7 

21:10 
8.7 

22:40 
9.6 

28:47 
10.8 


18:51 
—0.3 

19:32 
—LI 

20:13 
— L3 

20:54 
—LI 

21:36 
—0.5 

22:20 
0.3 

23:05 
1.4 


19:06 
8.6 

20:31 
8.2 

22:04 
8.3 

23:10 
8.8 

23:59 
9.4 
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5:62 
2.6 

0:36 
10.0 

1:08 
10.4 

1:35 
10.6 

2:00 
10.7 

2:28 
10.8 

3:00 
10.6 

8:34 
10.6 

4:18 
10.3 

4:58 
9.8 

5:51 
9.3 

0:33 
2.8 

1:68 
2.7 

8.'21 
2.4 

4:80 
L7 

5:28 
0.8 

0:13 
1L5 

1:02 
12.1 

1:50 
12.8 

2:34 
12.3 

3:17 
11.8 

4:00 
ILl 

4:45 
10.8 

5:85 
9.4 

6:26 
8.7 

0:45 
8.8 

2K)5 
8.7 

3:16 
3.7 

4:13 
3.4 

4:56 
3.0 

5:30 
2.5 


12:31 
9.5 

6:19 
2.1 

6:44 
L5 

7:10 
LO 

7:86 
0.6  • 

8:06 
0.3 

8:40 
0.3 

9:16 
0.5 

9:56 
LO 

10:42 
1.8 

11:40 
2.6 

7KX) 
8.7 

8:26 
8.6 

9:58 
9.0 

11:01 
9.9 

11:55 
10.8 

6:10 
0.1 

6'.52 
-0.8 

7:82 
—0.5 

8:11 
-0.3 

8:50 
0.2 

9:30 
0.8 

10:10 
1.7 

10:56 
2.6 

11:49 
3.5 

7:28 
8.0 

8:40 
7.8 

9:54 
7.9 

10:51 
8.3 

11:33 

8.8 

12:08 
9.4 


18:06 
2.8 

13:00 
10.0 

13:25 
10.4 

13:60 
10.7 

14:13 
10.9 

14:40 
ILO 

15:11 
ILO 

15:53 
10.8 

1627 
10.4 

17:18 
9.9 

18:11 
9.4 

12:58 
8.8 

14:35 
3.4 

15:54 
2.8 

16:54 
L8 

17:45 
0.9 

12:43 
1L6 

1326 
12.2 

14:08 
12.4 

14:50 
12.3 

15:31 
1L9 

16:15 
1L3 

16:56 
10.5 

17:45 
9.6 

18:37 
8.9 

13:01 
4.2 

14:88 
4.4 

16:51 
4.1 

16:89 
3.6 

17:14 
3.1 

17:46 
2.4 


18:31 
2.1 

18:56 
1.4 

1924 
0.8 

19:54 
0.3 

20:27 
0.1 

21:04 
0.1 

21:45 
0.4 

22:31 
0.9 

23:25 
L6 


19:26 
9.0 

20:52 
9.2 

22:14 
9.8 

23:21 
10.7 


18:30 
0.1 

19:12 
—0.5 

19:53 
—0.6 

20:36 
—0.5 

21:18 
0.0 

22:00 
0.7 

22:46 
1.6 

28:40 
2.5 


19:41 
8.4 

20:53 
8.2 

22:04 
8.4 

23:00 

8.8 

23:43 
9.2 
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W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
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F 
S 
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M 
Tu 
W 


021 
9.6 

0:56 
10.0 

1:31 
10.4 

2.-07 
10.6 

2:45 
10.7 

3:81 
10.6 

4:11 
10.4 

5K)0 
10.1 

5:54 
9.7 

026 
L7 

1:39 
2.1 

2:50 
2.1 

4.-00 
L8 

4:58 
L4 

5:47 
LO 

0:47 
ILl 

1:88 
11.4 

2:28 
1L4 

8:06 
ILl 

8:50 
10.7 

4:32 
10.1 

5:12 
9.5 

5:55 
9.0 

6:86 
8.6 

O'M 
8.2 

1:48 
3.5 

2:60 
8.6 

8:50 
8.4 

4:37 
8.0 

621 
2.8 


6:01 
L9 

6:35 
L3 

7.-09 
0.7 

7:46 
0.6 

826 
0.4 

9K)3 
0.6 

9:48 
0.9 

10:87 
L5 

11:35 
2.2 

6:56 
9.4 

8:06 
9.2 

9:17 
9.3 

1027 
9.7 

1128 
10.3 

12:^ 
ILO 

6:32 
0.7 

7:14 
0.6 

7:55 
0.6 

8:34 
0.9 

9:12 
L8 

9:51 

L8 

10-.30 
2.4 

11:14 
8.0 

12:04 
8.6 

7.21 
8.1 

6:13 
8.0 

9:14 
8.0 

10:13 
8.4 

11.^ 
8.9 

11:66 
9.6 


12:40 
10.0 

13:15 
10.5 

13:45 
10.8 

1421 
ILl 

15K» 
U.2 

15:41 
11.0 

1627 
10.8 

17:16 
10.4 

18:12 
10.0 

12:46 
2.7 

14.-08 
2.9 

1525 
2.6 

1628 
2,0 

17.22 
1.4 

18:10 
0.8 

13:09 
11.5 

13:54 

11.8 

14:36 
11.8 

15:18 
11.6 

16.-00 
11.2 

16:41 
10.7 

1721 
10.0 

18M 
9.S 

18:47 


1.6 

18:.56 
1.0 

1951 
0.4 

20:10 
0.1 

20:.=il 
0.0 

21:;r7 
0.-2 


19:17 

9> 

aois 

9.6 

21:42 

9.S 

22:.51 
10.2 

28i4 

10.7 


lSi6 
0.4 

19:40 
0.2 

202! 
0.3 

21:<M 

0.6 

1.0 

22:26 
1.6 

23:10 

2.2 

23:57 
2.7 


8.9 

14:15 
4.0 

1521 
3.9 

16:14 
8.4 

17.'01 
2.7 

17:48 
L9 


19:86 

JL4 

2050 

8.1 

2131 

22:35 

8.5 

23:30 

90 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dsr 
a  comparison  of  Consecutive  heigh  ta  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoaed 
from  Sf ean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reffion.  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  ch«n. 
unless  a  minus  ( — )  sign  is  before  the  height,  in  wh  ich  case  subtract  it.  In  order  to  refer  toe  above  heights  to  the  plane  used  upcc 
the  Portuguese  Charts  of  Lisbon  Harbor  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter. 

The  time  used  isPortugnes  Standard,  for  the  meridain  9°  11'  W.:  0»  is  midnight,  12>>is  noon;  all  hours  less  than  12  are  m  tbe 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  lo:4. 
is  3:47 p.m.  ^   ,  . 

9,  new  moon:  ^,  1st  quar.;  Ci  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  ol  iw 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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JULY, 


fl  'Dayof- 


55  !  W.  Mcj 
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Tu 
W 
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M 
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26 
27 
28 
29 


Time  tind  H^isM  nf  High  ntui 
Low  Water, 


0:22 
9.6 

1:11 
10.2 

1-.55 
10.6 

2:48 
10.9 

8.-21 
11.0 

11.0 

4:51 
10.8 

6:41 
10.5 

0:09 
1.1 

1:12 
1.7 

2:19 
2.1 

3:90 
2.3 

4:36 
2.2 

5:30 
2.0 


8:36 
10.6 

4:10 
10.8 

4:42 
9.8 

5:11 
9.4 

5:40 
9.1 

6:11 
8.8 

0:87 
3.0 

1:84 
3.4 

2:40 
8.6 

8:46 
8.8 

4:47 
2.8 

0.-00 
9.8 

0:55 
10.1 


6:02 
L7 

6:45 
1.1 

7:28 
0.6 

8:11 
0.8 

8:55 
0.8 

9:48 
0.5 

10-.34 
0.9 

11:27 
1.4 

6:84 
10.1 

7:82 
9.6 

8:41 
9.4 

9:57 
9.3 

11:07 
9.7 

12K)8 
10.4 


12:45 
10.3 

18:29 
11.0 

14:10 
11.4 

14:52 
11.7 

15:36 
11.8 

16:26 

n.7 

17:09 
11.3 

18:00 
10.8 

12:28 
2.0 

18:37 
2.4 

14-.54 
2.6 

16:04 
2.5 

17.-06 
2.1 

18:00 
1.6 


8:56 
1.4 

9:30 
1.6 

10.-05 
L9 

10:40 
2.8 

11:18 
2.7 

12K)2 
8.1 

6:50 
8.5 

7:42 
8.8 

8:52 
8.3 

10:11 
8.5 

11:23 
9.2 

5:41 
2.0 

6:80 
1.2 


15:44 
11  3 

16:18 
10.8 

16:50 
10.3 

17:20 
9.7 

17:51 
9.2 

18:26 

8.8 

12:57 
3.6 

14:04 
3.7 

15:16 
3.6 

16:22 
3.0 

17:20 
2.1 

12:22 
10.2 

13:12 
11.1 


18:80 
1.1 

19:15 
0.5 

19:59 
0.0 

20:44 
-0.2 

21:80 
-0.2 

22:18 
0.1 

23:11 
0.6 


18:55 
10.8 

19:59 
9.8 

21:14 
9.5 

22:08 
9.5 

23:44 
10.0 


0:48 
10.4 

6:20 
1.8 

18:00 
11.0 

18:48 
1.3 

1:84 
10.8 

7.04 

18:45 
11.4 

19:82 
1.0 

2:18 
11.0 

7:46 
1.4 

14:27 
11.6 

20:14 
0.9 

2:58 
10.9 

8:21 
1.8 

16:06 
11.6 

20:52 
1.0 

21:27 
1.1 

22:00 
1.4 

22:36 
1.7 

23:11 
2.1 

23:51 
2.6 


19:10 
8.5 

20:10 

8.2 

21:28 
8.2 

22:58 
8.5 


18:18 
1.2 

19K)1 
0.3 
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Tltntjand  H^lKbtnf  HlKlitiml 
Low  Wittr 


1:48 
10.9 

2:27 
11.5 

8:10 
11.8 

3:51 
11.8 

4:34 
11.6 

6:19 
11.2 

6:06 
10.6 

0:38       6:59 
1.6        9.9 

1:44 
2.5 


8H>4 
8.0 

4:24 
8.1 

6:26 
2.8 

0:42 
9.9 

1:80 
10.5 

2:10 
10.8 

2:45 
11.0 

3:15 
10.8 

8:41 
10.6 

4K)& 
10.2 

4:26 
9.9 

4:50 
9.7 

5:18 
9.4 

5:53 
9.2 

0:30 
8.1 

1:38 
3.7 

8:05 
3.7 

4:23 
3.2 

5:28 
2.2 

0:40 
10.3 

1:27 
11.3 

2:10 
12.1 


7:16 
0.5 

8:00 
0.0 

8:45 
-0.8 

9:81 
—0.3 

10:16 
0.0 

11:05 
0.6 

11:59 
1.4 


8:06 
9.3 

9:80 
8.9 

10:54 
9.2 

12.-00 
9.9 

6:18 
2.5 

7:00 
2.1 

7:86 
1.7 

8:10 
1.4 

8:38 
1.2 

9:05 
1.2 

9:34 
1.8 

10:02 
1.6 

10:36 
1.8 

11:15 
2.2 

12K)1 
2.8 

6:41 
8.8 

7:48 
8.4 

9:21 
8.3 

10:56 
9.0 

12:03 
10.2 

6:17 
1.2 

7K» 
0.2 

7:47 
-0.6 


13:58 
11.8 

14:41 
12.4 

15:24 
12.6 

16:08 
12.5 

16:61 . 
12.1 

17:39 
11.4 

18:30 
10.6 

13:02 
2.2 

14:19 
2.8 

15:42 
3.0 

16:69 
2.7 

17:58 
2.2 

12:53 
10.7 

13:87 
11.2 

14:16 
11.6 

14:50 
11.6 

16:22 
11.4 

15:50 
11.0 

16:15 
10.6 

16:89 
10.1 

17:03 
9.7 

17:84 
9.3 

18:15 
8.9 

18K)6 
8.8 

14:28 
3.6 

15:55 
3.2 

17:01 
2.3 

17:58 
1.1 

12:56 
11.4 

18:41 

12.4 

14:45 
13.1 
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Time  and  Heigh  t  of  Htgb  and 
Low  Water 

19:47 
—0.4 
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1 

2:50 
12.5 

8:80 
—1.1 

1506 
13.3 

20:58 
—1.4 

20:82 
-0.7 
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Th 

2 

3:30 
12.6 

9:11 
—1.1 

15:61 
13.2 

21:40 
—1.1 

2117 
-0.9 

F 

3 

4:10 
12.3 

9:55 

-0.7 

16:30 
12.6 

22:24 
-0.5 

22:02 
—0.6 

S 

%4 

4:51 
11.7 

10:40 
0.0 

17:15 
11.6 

23:10 
0.6 

22:50 
—0.1 

s 

.5 

6:36 
10.8 

11:80 
1.0 

18:06 
10.6 

23:41 
0.7 
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6:28 
9.9 

12:31 
2.1 

19:05 
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7 
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8.0 

7:34 
9.0 

13:63 
3.0 

20:29 
8.6 

19:30 
9.7 

s 

W 

8 

2:42 
8.6 

9:08 
8.5 

lCtfe9 
3.4 

22:16 
8.4 

20:48 
9.1 

Th 

9 

4:18 
3.6 

10:41 
8.9 

16.54 
3.1 

23:41 
9.0 

22:21 
8.9 

F 

10 

5:25 
3.2 

11:50 
9.7 

17:56 
2.5 

23:43 
9.3 

S 

11 

0:86 
9.8 

6:12 
2.7 

12:41 
10.6 

18-40 
2.0 
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S 

12 

1.17 
10.4 

6:62 
2.2 

13:21 

n.i 

19:13 
1.5 

18:46 
1.8 

M 

13 

1:61 
10.8 

734 

L8 

13:57 
11.5 

19:42 
1.2 

19:26 
1.4 

• 

Tu 

14 

2:21 
11.1 

7:48 
1.8 

14:28 
U.6 

20:06 
0.9 

20:02 
1.1 

W 

16 

2:47 
11.0 

8:12 
1.0 

14:64 
11.4 

20:30 
0.8 

20:84 
1.0 

E 
A 

Th 

16 

10.8 

8:36 
0.9 

16:19 
11.1 

20:53 
0.7 

21^)1 
1.0 

F 

17 

3:26 
10.5 

9Ktt 
0.7 

15:38 
10.7 

21:18 
0.7 

21:30 
1.1 

S 

18 

8:49 
10.3 

9:80 
0.8 

16:00 
10.3 

21:48 
1.0 

21:57 
1.2 
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4K)8 
10.1 

10:01 
1.1 

16:25 
19.0 

22:18 
1.4 

22:26 
1.5 

M 

20 

4:38 
9.9 

10:40 
1.6 

17:00 
9.6 

22:56 
2.0 

23:00 
1.9 

Tu 

21 

5:12 
9.5 

11:26 
2.8 

17:39 
9.1 

23:44 

2.8 

23:40 
2.5 

D 

W 

22 

5:59 
9.0 

12:28 
3.0 

18:36 
8.5 
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s 

Th 

23 

0:55 
8.7 

7:10 
8.4 

13:50 
8.5 

20:04 
8  0 

19:10 

8.5 

F 

24 

2:38 
4.0 

8:48 
8.8 

15.-28 
3.3 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
in  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  used  upon  the 
Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter. 

The  time  usedia  Portuguese  Standard,  for  the  meridian  9^  IT  W.;  0>>ismidnight,  12'>  isnoon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  3),  1st  quar.:  O.  full  moon;  C  3d  quar.;  E,  moon  on  thfe  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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12.0 

15:16 
8.8 

20:16 
11.6 

S 

13 

1:33 
2.1 

6:21 
13.6 

13:55 
2.8 

18:48 
13.0 

c 

Th 

14 

2:42 
3.7 

7:31 
11.7 

15:11 
8.7 

20:11 
11.1 

s 

14 

8:41 
4.2 

8:49 
11.3 

16:19 
4.6 

22:00 
11.2 

S 

14 

2:14 
3.0 

7M 
12.6 

14:42 
8.7 

19-.80 
12.2 

F 

15 

3:33 

4.2 

8:38 
11.3 

16:05 
4.1 

22:10 
11.0 

M 

16 

4-.52 
4.5 

10:53 

n.3 

n.'20 
4.5 

23:45 
11.6 

c 

M 

15 

3:08 
3.9 

8:07 
U.4 

15:42 
4.6 

20:46 
11.2 

s  ;i6 

4:36 
4.5 

10:30 
11.2 

17:05 
4.2 

23:26 
11.3 

Tu 

16 

6:07 
4.1 

12:18 
12.0 

18:48 
3.8 

s 

Tu 

16 

4:20 
4.3 

10:15 
11.0 

17:00 
4.8 

23:13 
11.3 

1 

S    17 

5:41 
4.3 

11:41 
11.8 

18:07 
3.9 

s 

W 

17 

0:50 
12.5 

7:23 
2.9 

18:20 
13.2 

19:66 
2.3 

W 

n 

5:31 
4.2 

1206 
11.8 

18:20 
4.1 

M   18 

0:23 
12.3 

6:48 
3.6 

12:41 
12.7 

19:17 
3.0 

Th 

18 

1:46 
14.0 

8:26 
1.3 

14:15 
14.1 

20:49 
1.0 

Th 

18 

0:31 
12.3 

6:58 
3.0 

13:09 
13.0 

19:33 
2.6 

Tu 

19 

1:13 
13.3 

7:50 
2.4 

13:38 
13.5 

20:16 
1.9 

F 

19 

2:32 
15.3 

9:16 
-0.3 

14:58 
15.1 

21:35 
-0.4 

F 

19 

1:28 
13.7 

8:01 
1.3 

14:01 
14.3 

20:27 
0.8 

8 

W 

20 

2:01 
14.3 

8:45 
1.0 

14:23 
14.2 

21:07 
0.7 

f 

S 

20 

3:13 
16.8 

10:00 
—1.6 

15:40 
15.8 

22:19 
—1.5 

i  s 

20 

2:17 
15.4 

8:53 
-0.6 

14:46 
15.5 

21:14 
—0.7 

Th  21 

2:42 
15.2 

9:33 
—0.2 

15:a5 
14.9 

21  :M 
-0.2 

s 

21 

3:56 
17.0 

10:44 
—2.3 

16:20 
16.1 

23:00 
—2.0 

•  • 

21 

3:00 
16.8 

9:39 
—1.8 

15:28 
16.3 

21:58 
—1.9 

• 

F    22 

3:21 
16.0 

10:16 
—1.1 

15:46 
15.3 

22:36 
—0.8 

M 

22 

4:36 
17.2 

11:26 
-2.6 

16:57 
16.1 

23:42 
—2.1 

E 

M 

22 

3:40 
17.4 

10:21 
—2.6 

16:00 
16.7 

22:39 
—2.5 

P 

S  |23 

4:04 
16.3 

11:01 
—1.6 

16:29 
15.4 

23:19 
—1.1 

E 

Tu 

23 

5:16 
16.9 

12:07 
—2.1 

17:33 
15.6 

Tu 

23 

4:19 
17.5 

11:03 
—2.7 

16:37 
16.6 

23:20 
-2.6 

S 

24 

4:44 
.16.4 

11:46 
r-1.7 

17:09 
15.2 

W 

24 

0:24 
—1.6 

5:68 
16.1 

12:49 
—1.2 

18:14 
14.8 

W 

24 

4:57 
17.1 

11:45 
—2.2 

17:11 
16.1 

M 

25 

0:01 
—0.9 

5:25 
16.1 

12:29 
—1.3 

17:51 
14.7 

Th 

25 

1:06 
-0.6 

6:40 
16.0 

13:34 
—0.1 

18:54 
13.8 

Th 

25 

0:01 
-2.0 

5:36 
16.1 

12:25 
—1.2 

17:46 
15.2 

E 

Tu 

26 

0:45 
-0.4 

6:10 
15.4 

18:14 
-0.6 

18:39 
14.0 

F 

26 

1:51 
0.7 

7:30 
13.6 

14:20 
1.6 

19:50 
12.7 

F 

26 

0:45 
-0.9 

6:16 
14.8 

13:09 
0.3 

18:24 
14.1 

W 

27 

1:29 
0.3 

7:00 
14.5 

14:00 
0.4 

19:31 
13.2 

D 

S 

27 

2:43 
2.1 

9:09 
12.2 

15:15 
3.1 

21:45 
11.6 

S 

27 

1:30 
0.6 

6:57 
13.2 

13:55 
1.9 

19:06 
12.7 

:s)iTh 

28 

2:17 
1.3 

8:09 
13.6 

14:61 
1.5 

21:06 
12.6 

s 

28 

3:45 
8.3 

11:00 
11,4 

16:20 
4.2 

23:27 

n.4 

§ 

s 

28 

2:21 
2.1 

8:20 
11.7 

14:46 
8.5 

20:30 
11.4 

F   29 

3:13 
2.3 

9:52 
12.7 

16:49 
2.7 

22:36 
12.0 

M 

29 

3:20 
3.5 

10:30 
10.8 

16:45 
4.7 

22:50 
11.0 

s 

30 

4:19 
3.1 

11:18 
12.3 

16:56 
8.6 

23:48 
12.0 

Tu 

30 

4:34 
4.3 

12:00 
10.9 

17:09 
5.1 

.     .    . 

IS 

31 

5:35 
3.5 

12:26 
12.4 

18:16 
3.7 

:  :  : 

W 

31 

0:20 
11.5 

6:02 
4.4 

13:05 
11.6 

18:34 
4.6 

a 
fn 
w 
ur 

(a 

eq 

Th 
x)m] 
>m  } 
hich 

Th 
.  m. 

uato 

etid 
)aris< 
iffean 
is  8. 
ami 
etim 
,all 
new 
r;  A 

es  are  placed  in  the  order  of  occ 
on  of  conKecutlve  heights  will  ii 

Ix)W  Water  springs,  which  is 
I  feet  below  mean  sea  level.    To 
nus  (— )  sign  is  before  the  heig 
e  used  is  Paris  Mean  Civil  forth 
greaterare  in  the  afternoon  (p.  i 

moon;  }),  Ist  quar.:  Q,  full  m 
,  P,  moon  in  apogee  or  perigee. 

;uri 
idi< 

►  fin 

ht, 

em 

m.) 

oon 

•enc< 
late 
proj 
dth 
n  w 
eridl 
and 

j.wi 
whe 
.ima 
e  de 
hich 
iin2 
whe 
3dq 

th  their  times  on  the  first  line  ar 
Lher  it  is  high  or  low  water.    Tl 
tely  the  datum  of  soundings  o 
pth  of  water,  add  the  tabular  h 
case  subtract  it. 

o20'E;  Oh  Is  midnight,  12»«  is  noo 
n  diminished  by  12  give  the  tim< 
uar.;  £,  moon  on  the  equator: 

id  ti 
leh 
ntl 
leig 

n;a 
»a 

N, 

leigt 
eigh 
le  F 
httc 

11  he 
ften 
S,  m 

itso 
ts,  ii 
rent 
)the 

urs 
loon 
oon 

a  the  second  line  of  each  day; 
1  feet  and  tenth.s,  are  reckoned 
h  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ess  than  12  are  in  the  forenoon 
,  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

ijL— 

MAY. 

Time  and  Height  of  High  and 
LowWater. 

S 

JUNE. 

• 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

d  Day 

Day of— 
W.  Mo. 

Time  and  Height  of  Higha&l 
LowWater. 

w.  Imo. 

1 

1 
A 

W.  |Mo. 

Th'    1 

1:24 
12.2 

7:16 
3.5 

13:53 
12.4 

19:38 
3.5 

si  1 
1 

1:24 
12.6 

7:25 
3.0 

13:45 
12.9 

19:48 
2.9 

Tu     1 

1:40 
18.5 

8:06 
2,0 

13:56 
13.8 

1.: 

F     2 

1:58 
12.9 

8:06 
2.5 

14:20 
13.3 

20:23 
2.3 

E|S 

2 

1:51 
18.2 

8:06 
2.1 

14:10 
18.6 

20:28 
1.8 

w 

2 

2:11 
14.0 

8:49 
1.3 

1438 
U.4 

21:14 

l.li 

A 

S      3 

2:29 
13.8 

8:45 
1.5 

14:50 
13.9 

21:01 
LS 

'Mi   3 

2:24 
14.1 

8:46 
L2 

14:38 
14.1 

21H)6 
1.0 

Th 

3 

2:89 
14.3 

9:30 
0.7 

14:55 
14.8 

0.1 

S 

4 

3:00 
14.6 

9:20 
0.6 

15:11 
14.3 

21:38 
0.4 

Tu    4 

2:48 
14.5 

9:21 
0.5 

14:69 
14.6 

21:42 
0.3 

0 

t 

4 

3:09 
14.6 

10:11 
0.4 

15:25 
15.1 

22:3.^ 
0.1 

E 

o 

M 

5 

3:24 
14.9 

9:55 
0.0 

16:32 
14.6 

22:11 
-0.1 

o|w    5 

8K)9 

14.8 

9:58 
0.1 

1630 
15.0 

22:20 
-0.1 

S 

5 

3:40 
14.7 

10:51 
0.4 

15-.d8 
15,3 

2$V 

0.0 

iTu 

6 

3:42 
15.1 

10:30 
-0.3 

15:50 
14.9 

22:48 
-0.3 

JTh 

6 

8:32 
15.0 

10:35 
0.0 

15:46 
15.2 

22:57 
—0.1 

s 

s 

6 

4:18 
14.6 

113S 
0.6 

16:34 
15.0 

2S:?V 
0,2 

'W 

7 

4:03 
15.2 

11:03 
-0.3 

16:16 
15.1 

23:20 

-0.2 

1*^ 

7 

4KH 
15.0 

11:13 
0.2 

16:15 
16.2 

23:34 
0.1 

M 

7 

4:49 
14.1 

12:15 
LI 

17:12 
14.6 

Th 

8 

4:25 
15.2 

11-.38 
0.0 

16:39 
15.0 

23:55 
0.2 

S      8 

4:31 
14.7 

11.51 
0.7 

16:46 
16.0 

Tu    8 

0:46 
0.6 

5:41 
13.4 

13:01 
L6 

17.-i56 

F 

9 

4:61 
14  9 

12:14 
0.7 

17K>5 
14.8 

S    S      9 

0:13 
0.7 

6:06 
14.2 

1231 
1.4 

17:21 
14.4 

Iw     9 

1:31 
L2 

6:32 
12.6 

1S-.60 
2.2 

l»i5J 

13.: 

S 

10 

0:31 
0.8 

6:24 
14.4 

12:60 
1.6 

17:39 
14.8 

iM|10 

0-.58 
L3 

5:46 
13.3 

13:16 
2.3 

18K)1 
13.6 

'Th  10 

2:23 
L7 

7:49 
12.0 

14:43 
2.7 

11 T 

1* 

11 

1:11 
1.7 

5:59 
13.6 

13:31 
2.5 

18:18 
13.4 

Tu  U 

1      , 

1:44 
2.0 

6:34 
12,4 

14:05 
3.1 

18:58 

C    F 

11 

3:21 
2.1 

10:00 
12.0 

15:43 
3.0 

22:« 
11: 

8|M  12 

1:56 
2.6 

6:45 
12.5 

14:20 
3.6 

19:06 
12.4 

(C   Wil2 

1       1 

2:39 
2.7 

7:41 
11.6 

15:08 
3.7 

20:10 
11.9 

E  s ;  12 

434 
2.3 

11.10 
12.6 

16:50 
2.9 

23-23 

C 1  Tu,  13 

2:61 
3.4 

7:45 
11.3 

15:20 
4.3 

20:19 
11.3 

Th  13 

1 

8:41 
S.1 

10:25 
11.4 

16:n 
4.0 

22:31 
12.0 

8 

13 

6:29 
2.2 

12«l 
13.2 

ISKW 
2.4 

,  W !  14 

1      i 

3:69 
3.8 

10:20 
11. 0 

16:89 
4.6 

22:40 
11.5 

F   14 

4:54 
8.0 

11:40 
12.2 

1736 
3.6 

23:49 
13.1 

;M 

14 

0:17 
13.9 

6:31 
L8 

12:49 
14.1 

19«' 
1.6 

Th 

15 

6:17 
3.7 

11:59 
11.8 

17:58 
4.0 

S  |15 

6:00 
2.3 

12:30 
13.4 

18:34 
2.4 

lTuil5 

1K)6 
14.7 

7:30 
LO 

13:35 
14.9 

20i» 
0.6 

F 

16 

0:11 
12.6 

6:29 
2.7 

12:61 
13.3 

19:04 
2.5 

E 
P 

8 

16 

0:41 
14.1 

7:04 
1.8 

13:14 
14,6 

19:30 
1.0 

W   16 

1:68 
15.2 

8.36 
0.4 

14:19 
15.3 

-0.2 

S 

17 

1K» 
14.0 

7:34 
1.2 

13)41 
14.6 

20:00 
0.8 

M 

17 

1:30 
16.2 

7:69 
0.1 

14:00 
15.6 

20:23 
—0.3 

•  |Thl7 

'      1 

2:43 
16.3 

9:12 
-0.1 

14:58 
15.6 

21:10 

-a: , 

p 

£ 

s 

18 

1:55 
15.5 

8:28 
—0.4 

14:26 
16.7 

21:49 
—0.7 

Tu 

18 

2:16 
16.2 

8:48 
-0.8 

14:40 
16.1 

21:11 
-1.2 

1  F    18 

3:25 
15.1 

9:58 
-0,3 

15:40 
16.5 

225 

-O.Ji 

M 

19 

2:39 
16.8 

9:14 
-1.6 

16:02 
16.4 

21:34 

—1.8 

•  w 

19 

2:57 
16.4 

9:33 
-1.3 

16:15 
16.2 

21:56 
—1.7 

nI  S    19 

1 

4H)6 
14.6 

10:40 
—0.1 

1630 
15.1 

23« 
-©.5 

• 

Tu 

20 

8:19 
17.3 

9:58 
—2.2 

15:37 
16.7 

22:16 
-2.6 

Th 

20 

8.36 
16.2 

10:15 
—1.3 

16:61 
16.2 

22:40 
—1.7 

s 

20 

4:46 
13.9 

11:24 
0.3 

16:65 
14.6. 

23:M 

W 

21 

3:58 
17.2 

10:39 
—2.2 

16:12 
16.7 

22:59 
—2.4 

F 

21 

4:17 
16.6- 

11.-00 
—0.8 

16:29 
15.6 

28:26 
—LI 

M 

21 

6:23 
13.1 

12:06 
LO 

17:40 
13.7 

Th 

22 

4:37 
16.6 

11:20 
—1.7 

16:48 
16.2 

23:43 

—1.8 

N 

S 

22 

4:67 
14.6 

11:41 
0.0 

17K)4 
14.8 

.    .    . 

Tuj22 

0:36 
0.8 

B:O0 
12.8 

1250 
L8 

mo 
12.9 

F 

23 

5:15 
15.6 

12:08 
—0.6 

17:23 
15.2 

.     .     . 

s 

23 

0:10 
—0,2 

6:36 
13.4 

12:26 
LO 

17:41 
13.7 

Wi23 

1:19 
L6 

6:38 
1L6 

13:34 
2.6 

1850 

111 

S 

24 

0:27 
-0.6 

5:63 
14.2 

12:46 
0.7 

18.00 
13.9 

M   24 

0:65 
0.9 

6:16 
12.2 

13:10 
2.2 

18:26 
12.6 

Th  24 

2Mi 
2.6 

7:80 
11.0 

14:19 
3.4 

11.5 

N 

s 

25 

1:12 
0.8 

6:35 
12.5 

13:31 
2.2 

18:37 
12.5 

Tu'25 

1 

1:41 
2.0 

7:20 
11.2 

13:58 
3.3 

19:26 

n.6 

A 

1> 

F   25 

2:50 
3.1 

9:50 
10.7 

15K)9 
4.0 

22.1)0 
U.1 

M 

26 

2m 
2.2 

7:35 
11.2 

14:21 
3.6 

19:50 
11.8 

|Wj26 
i 

2:33 
3.0 

9:50 
10.6 

14:49 
4.2 

22:00 
ILl 

E 

S 

26 

3:41 
3.7 

10:60 
10.8 

16:04 
4.4 

2254 
11.2 

3) 

Tu 

27 

2:56 
3.4 

10:20 
10.5 

15:18 
4.6 

22:40 
11.0 

D 

Th  27 

8:29 
8.8 

11:00 
10.7 

15:50 
4.7 

23:10 
11.4 

8 

27 

4:38 
4.0 

11:30 
ILl 

17K)5 
4.4 

as* 

1L4 

W 

28 

4:W 
4.2 

11:30 
10.7 

16:30 
5.1 

23:50 
1L6 

A 

F 

28 

4:30 
4.1 

11:48 
11.1 

16:58 
4.7 

23:56 
1L7 

M 

28 

6:38 
4.0 

12K)9 
1L7 

18:10 
4,1 

Th 

29 

5:20 
4.4 

12:31 
11.3 

17:60 
4.8 

s 

29 

6:35 
4,0 

1236 
11.6 

18:04 
4,2 

.    ,    . 

Tu 

29 

0:U 
12.0 

638 
3.7 

12:41 
12.5 

me 
3.4 

F 

30 

0:42 
12,0 

6:81 
3.8 

13:15 
12,0 

18:59 
3.9 

E     S 

30 

0:34 
12.1 

6:83 
3.6 

13K)0 
12.3 

19K)0 
8.5 

W 

30 

0:55 
12.8 

7:24 
Z8 

1330 
13.8 

19*^ 

lb 

M 

31 

1:03 
12.6 

7:20 
2.8 

18:24 
18.2 

19.49 
2.6 

1 
1 

1 

The  ltd 
a  compari» 
from  Mean 
is  8.1  feet  b 
a  minus  ( - 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 

Low  Water  Springs,  which  is  approximate! 
elow  mean  sea  level.    To  find  the  depth  of 

)  sign  is  before  the  height,  In  which  case  si 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  French  CI 
water,  add  the  tabular  height  to  the  soundl 
ibtract  It, 

n  the  second  line  of  each  daj: 
I  feet  and  tenths,  are  reckoned  1 
larts  for  this  region,  and  which 
ngs  given  on  tBe  chart,  nnles 

The  tin 
(a.m.),  all 

leused  is  Paris  Mean  Civil,  for  the  meridian  5 
gi  eater  are  in  the  afternoon  (p.  m.)  and  whc 

!O20'  E. :  Ofc  is  midnight,  12*  is  noon:  all  hours 
n  diminished  by  12  give  the  times  after  nooi 

less  than  12  arein  the  forenoon 
i;  forlnstanoe.  16:47188:47 p. m. 

#,  new 
equator;  A 

moon;  }) 
.  P,  moon 

.  Ist  quar.;  Q.  'ull  moon;  (£,  8d  < 
in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

i 
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JULY. 

AUGUST. 

SEPTEMBER. 

p   Day  of— 

o 

Time  and  Height  of  Hlgh^nd 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

d 

8 

Day  of- 

Time  and  Height  of  High  and 
Low  Water. 

o 

a  w. 

Mo. 

W. 

Mo. 

- 

Mo 

Th 

1 

1:38 
13.4 

8:16 
2.0 

13:58 
14.0 

20:46 
L5 

o 

S 

1 

2:45 
14.3 

9:32 
0.5 

16:00 
15.3 

21:58 
-0.4 

p 

W 

1 

3:55 
16.0 

10:37 
— L7 

16:08 
17.1 

23  06 
—2.3 

F 

2 

2;16 
13.8 

9K)6 
1.2 

14:34 
14.6 

21:34 
0.6 

M 

2 

8-25 

14.8 

10:17 
-0.3 

15:40 
16.0 

22:42 
-L2 

£ 

Th 

2 

4.32 
16,1 

11:20 
-2.0 

16.48 
16.9 

23:45 
-2.0 

9  s 

3 

2:52 
14.8 

9:60 
0.6 

15:10 
15.1 

22:16 
0.0 

Tu 

3 

4:06 
15.2 

10:68 
—0.8 

1632 
16.2 

23:25 
—1.5 

F 

3 

5:10 
15.8 

12:00 
-L7 

17:27 
16.3 

.    .    . 

IS 

4 

330 
14.5 

10:34 
0.2 

15:48 
15.4 

23:00 
-0.4 

p 

W 

4 

4.46 
15.1 

11:40 
-0.9 

17:05 
16.1 

.     .    . 

S 

4 

0:28 
—1.4 

5:48 
15.1 

12:44 
—0.9 

18.08 
16.2 

M 

5 

4:10 
14.6 

11:18 
0.1 

16:27 
15.4 

23:42 
-0.6 

Th 

5 

OiOS 
—1.4 

5:30 
14.8 

12:25 
-0.7 

17:46 
15.6 

s 

5 

1:10 
-0.2 

6:80 
14.2 

13:30 
0.3 

18-55 
14.0 

Tu 

6 

4:54 
14.3 

12:00 
0.2 

17K)8 
15.1 

.    .    . 

E 

F 

6 

0:54 
—0.9 

6.14 
14.8 

13:08 
—0.2 

18:34 
14.9 

c 

M 

6 

1:56 
1.2 

7:11 
13.1 

14:21  . 
L6 

20:10 
12.6 

P   W 

7 

0:29 
-0.3 

5:39 
13.9 

12:45 
0.5 

17:54 
14.7 

S 

7 

1:40 
0.0 

7:00 
13.6 

13-66 
0.7 

19:28 
14.0 

Tu 

7 

2:60 
2.6 

8.54 

n.9 

15:20 
2.8 

22:30 

n.6 

Th 

8 

1:14 
0.0 

•  6:30 
13.3 

13:30 
1.0 

18:46 
14.1 

c 

s 

8 

2:25 
LO 

812 
12.9 

14:46 
L7 

20:68 
13.0 

N 

W 

8 

3:52 
8.8 

11.00 
1L4 

1634 
3.7 

23:50 

n.5 

E     F 

9 

2:04 
0.6 

7:88 
12.9 

14.-20 
1.6 

19:54 
18.5 

M 

9 

8:20 
2.1 

9:52 
12.3 

15:47 
2.6 

22:34 
12.4 

Th 

9 

5:10 
4.4 

12:10 

n.9 

18:00 
3.8 

;  :  : 

(C    s 

10 

2:65 
1.3 

9:18 
12.5 

15:15 
2.1 

21:85 
13.0 

Tu 

10 

4:20 
3,1 

11:12 
12.0 

16:58 
8.2 

28:60 
12.4 

F 

10 

0:55 
12.0 

6:30 
4.0 

13:10 
12.6 

19:16 
3.0 

IS 

11 

8:52 
2.0 

10:32 
12.5 

16:16 
2.5 

22:64 
13.0 

W 

11 

5:85 
8.6 

12:18 
12.4 

18:16 
8.2 

S 

11 

1:45 
12.8 

7:37 
3.0 

13.55 
13.4 

2010 
2.0 

M 

12 

4:55 
2.4 

11:35 

12.8 

17.28 
2.7 

N 

Th 

12 

0:60 
12.7 

6:48 
3;  8 

13:10 
12.9 

19:27 
2.6 

s 

12 

2:25 
13.8 

8.34 
L9 

14:34 
14.4 

20  56 
1.0 

Tu 

13 

0:00 
13.3 

6:05 
2.6 

12«0 
13.2 

18:35 
2.4 

F 

13 

1:44 
13.8 

7-.60 
2.5 

13:68 
13.7 

20:24 
1.6 

M 

13 

3:00 
14.2 

9:05 
0.9 

15.-08 
15.0 

21:30 
0.2 

W 

14 

0:52 
13.7 

7:06 
2.2 

13:16 
13.9 

19:40 
1.7 

S 

14 

2:34 
13.8 

8:40 
1.6 

14:44 
14.6 

21:12 
0.7 

• 

Tu 

14 

3:27 
14.5 

9:44 
0.2 

15:42 
15.2 

22.-06 
-0.3 

Th 

15 

1:45 
14.1 

8:05 
1.6 

14-05 
14.5 

20:35 
0.8 

s 

15 

8:16 
14.1 

9:26 
0.8 

1536 
16.0 

21:54 
0.1 

W 

15 

3:50 
14.5 

10:20 
—0.3 

16:04 
15.1 

22:40 
—0.4 

'n    F 

16 

2:36 
14.3 

8:54 
1.0 

14:50 
14.9 

2135 
0.1 

• 

M 

16 

8:48 
14.2 

10K)5 
0.2 

1600 
15.0 

22:31 
-0.3 

E 
A 

Th 

16 

4:10 
14.5 

10.56 
-0.3 

16:20 
14.9 

23:16 
-0.2 

•  s 

17 

3:20 
14.3 

9:40 
0.4 

15:84 
15.0 

22:10 
-0.2 

Tu 

17 

4:17 
14.0 

10:44 
0.0 

16:80 
14.9 

23:09 
-0.2 

F 

17 

4:28 
14.4 

11:30 
0.0 

16:40 
14.6 

23:60 
0.3 

s 

18 

4.-00 
14.1 

1025 
0.2 

16:12 
14.9 

22:52 
-0.3 

W 

18 

4:40 
13.9 

11:22 
0.1 

16:54 
14.5 

28-45 
0.1 

S 

18 

N  4:48 
14.3 

12HJ8 
0.6 

17:00 
14.3 

M 

19 

4:36 
13.7 

nK)5 
0.8 

16:50 
14.6 

23:83 
0.0 

A 

E 

Th 

19 

4:58 
13.6 

11:58 
0.5 

17:16 
14.1 

.    .     . 

s 

19 

0:22 
1.0 

6:12 
14.0 

12:42 
L3 

17.34 
13.9 

;tu 

20 

5:08 
13.3 

11:46 
0.6 

17:20 
14.1 

.    .    . 

F 

20 

0:20 
0.6 

5:20 
13.3 

12:86 
1.0 

17:40 
18.6 

M 

20 

1:00 
L9 

5:40 
13.7 

13:18 
2.2 

18.00 
13.2 

w 

21 

0:12 
0.5 

6:34 
12.8 

12:25 
1.1 

17:46 
13.5 

8 

21 

0:56 
1.4 

5:45 
13.0 

13:12 

1.8 

18:00 
13.2 

Tu 

21 

1:38 
2.9 

6:16 
13.0 

14:00 
3.2 

18:38 
12.3 

Th 

22 

0:60 
1.1 

5:58 
12.8 

18:06 
1.8 

18:11 
12.9 

S 

22 

1:34 
2.2 

6:18 
12.8 

18:60 
2.6 

18:34 
12.6 

1> 

W 

22 

2:24 
3.8 

7:06 
12.0 

14:52 
4.0 

19:34 

n.3 

i    ^ 

23 

1:32 
1.9 

6:26 

n.9 

13:46 
2.5 

18:43 
12.4 

M 

23 

2:12 
8.0 

6:58 
12.2 

14:34 
3.6 

19:17 
11.9 

S 

Th 

23 

3:20 
4  7 

806 
11.1 

15:56 
4.5 

21;20 
10.6 

S 

24 

2:10 
2.6 

7:02 
11.6 

14:28 
3.2 

19.-24 
11.8 

}) 

Tu 

24 

2:58 
8.9 

7:48 
1L5 

1536 
4.2 

20:18 
U.l 

F 

24 

485 
6.0 

10:45 
10.9 

17:16 
4.4 

28:55 
11.3 

D    S 

25 

2:55 
3.4 

7:66 
11.2 

15:15 
3.9 

20:20 
11.3 

W 

25 

3:66 
4.6 

9:26 
10.9 

16:34 
4.7 

22:20 
10.8 

S 

25 

6:00 
4.5 

12:12 

n.9 

18:30 
3.4 

•    •    • 

M 

26 

3:44 
4.0 

9:40 
ILO 

16:10 
4.4 

22:00 
11.1 

Th 

26 

5:05 
4.8 

1135 
1L2 

1758 
4.5 

28:56 
11.5 

s 

26 

0:60 
12.6 

7:04 
8.1 

13.-04 
13.3 

19:84 
L7 

Tu 

27 

4:42 
4.3 

11K)5 
,11.2 

1718 
4.5 

28:18 

n.3 

S 

F 

27 

6:15 
4.3 

12:28 
12.0 

18:55 
3.5 

M 

27 

1.38 
14.0 

8:00 
L4 

18.52 
14.9 

20:28 
0.0 

W 

28 

5:85 
4.8 

12.-00 
11.8 

18:18 
4.2 

S 

28 

0:56 
12.6 

737 
3.1 

13:22 
13.2 

19:58 
1.9 

Tu 

28 

232 
15.3 

8:48 
-0.3 

14:32 
16.6 

21.14 
— L4 

Th 

29 

0:17 
12.0 

6:45 
3.7 

12:50 
12.6 

19:25 
3.2 

s 

29 

1:52 
18.7 

834 
L6 

14:10 
14.8 

20:50 
0.4 

9  w 

^iTh 

29 

3.00 
16.2 

9:84 
— L6 

15.12 
17.8 

21:56 
—2.3 

8    F 

30 

1:14 
12.8 

7:48 
2.7 

13:38 
18.6 

20:21 
1.9 

M 

30 

2:35 

14.7 

9:12 
0.1 

14:50 
15.9 

21:30 
— LO 

30 

3:86 
16.7 

10:16 
—2.4 

15:60^ 
17.6 

22-38 
—2.6 

S 

31 

2:02 
18.6 

8:44 
L5 

14.^ 
14.5 

21:12 
0.6 

O 

Tu 

31 

3:16 
15.5 

9:58 
—1.0 

15:80 
16.7 

22:20 
-L9 

1 

The  tld 
a  comparlA 
from  Mean 
which  Is  8. 
unleas  a  ml 

The  tin 
(a.m.),all 

equator;  A 

€8  are  placed  in  the  order  of  occurrence,  wit 
an  of  consecutive  heights  will  indicate  whet 

Low  Water  Springs,  which  in  approxima 
1  feet  below  mean  sea  level.    To  nnd  the  d< 
Inus  (-)  sign  is  before  the  height,  in  which 
le  used  is  Paris  Mean  Civil  for  the  meridian  2 
g^reater  are  in  the  afternoon  (p.  m.)  and  whe 

moon;  }).  1st  quar.:  Q*  ^ull  moon:  (^,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.   The  heignti*,  in 
tely  the  datum  of  soundings  on  the  Fren 
;ptn  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

<>  20'  E. :  0»  is  midnight,  12<>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
uar.;  £,  moon  on  the  equator:  N,  S,  moon 

n  the  second  line  of  each  day. 
feet  and  tenths,  are  reckoned 
ch  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

less  than  12  are  in  the  forenoon 
:  for  instance.  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

'hand 

DECEMBER. 

haad 
12.* 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Heishtof  Hifl 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  Hi« 
Low  Water. 

W. 

Mo. 

W 

Mo. 

W. 

Mo. 

F 

»   1 

4:10 
16.8 

10:56 
—2.5 

16:30 
17.2 

23:20 
—2.2 

•" 

M 

1 

6:00 
15.7 

12:04 
-LO 

17:26 
14.6 

w 

1 

004 
0.4 

626 
14.5 

12:34 
0.2 

S 

2 

4:45 
16.4 

11:38 
—2.0 

17:a'> 
16.4 

N 

Tu 

2 

0:22 
0.3 

6:87 
14.6 

12:50 
0.3 

18KJ6 
13.1 

Th 

2 

0:48 
L6 

6.-00 
13.3 

13^ 
L4 

11.7 

s 

3 

0.-02 
-l.S 

6:20 
15.6 

12:24 
—1.2 

17:45 
15.1 

W 

3 

1K» 
L7 

6.10 
18.1 

13:40 
L7 

18:.S6 
1L6 

F 

3 

1:36 
2.6 

6:47 
12.2 

14.10 
2,5 

21 -.-7 
10.  S 

M 

4 

0:46 
0.0 

5:66 
14.5 

13.10 
0.2 

18:28 
13.5 

<L 

Th 

4 

2.-00 
3.1 

7:02 
11.8 

14.36 
2.9 

22:10 
10.7 

<c 

S 

4 

2:28 
8.7 

9-39 
11.4 

15.06 
3.3 

22:42 
10.  > 

Tu 

5 

1:30 
1.6 

6:36 
13.1 

14:00 
L7 

19:20 
12.0 

F 

5 

2:66 
4.3 

10:28 
11.2 

15:40 
3.8 

28.-22 
10.9 

S 

5 

8.-25 
4.4 

10.54 
11.6 

16.08 
8.9 

11.2 

N 

W 

6 

254 
8.1 

7:34 
11.7 

14:58 
3.0 

22.25 
ILO 

S 

6 

4K)4 
4.8 

11:86 
11.8 

1%M 
4.1 

M 

6 

4:30 
4.6 

11:44 
1L8 

17  14 
4.0 

Th 

7 

3:22 
4.3 

10:50 
11.2 

16:10 
4.0 

23:44 
11.1 

S 

7 

0:18 
U.6 

6:26 
4.6 

12:27 
12.4 

18:10 
8.7 

E 
A 

Tu 

7 

0:20 
1L6 

5:40 
4.3 

12:28 
12.1 

F 

8 

4:40 
4.9 

12:00 
11.8 

17:84 
4.1 

M 

8 

1:02 
12.8 

6:88 
3.9 

18:10 
12.9 

19:08 
3.0 

W 

8 

0:66 
12  1 

645 
8  7 

18D2 
12.5 

19* 

S 

9 

0:44 
11.8 

6K)6 
4.6 

12:58 
12.6 

18:50 
3.3 

A 

E 

Tu 

9 

1'.38 
18.0 

7:80 

2.8 

13:44 
13.4 

19:52 
2.1 

Th 

9 

1:24 
12.9 

7.35 
2.9 

13:34 
18.2 

I9:f.^ 

s 

10 

1:82 
12.6 

7:12 
8.4 

13:40 
18.3 

19:46 
2.4 

W 

10 

2:00 
13.8 

8:10 
L8 

14:12 
14.2 

20:30 
1.3 

F 

10 

1.66 
13.6 

8-20 
2.0 

14.^ 
13.7 

M 

11 

2:04 
13.5 

8:00 
2.2 

14:12 
14.0 

20:26 
L4 

Th 

11 

2:80 
14.2 

8:50 
1.0 

14:40 
14.6 

21:06 
0.7 

S 

11 

2.20 
14.1 

9.-00 
L3 

14:34 
14.0 

21,15 
l.u 

Tu 

12 

2:86 
14.2 

8:42 
1.1 

14:44 
14.8 

21:02 
0.5 

F 

12 

2:50 
14.6 

9:28 
0.4 

16:00 
14.6 

21:40 
0.3 

• 

s 

12 

2:47 
14.6 

9:40 
0.7 

15.<X) 
14-2 

21 -S^ 

a6 

E 
A 

W 

13 

14.6 

9:20 
0.3 

\b.\Qr 
15.0 

21:36 
0.0 

• 

S 

13 

8.12 
14.9 

10:06 
0.1 

16:24 
14.7 

22:18 
0.2 

M 

13 

8:16 
14.9 

10:20 
0:3 

16:30 
14.5 

223^ 

• 

Th 

14 

3.-20 

14.8 

9:66 
—0.2 

15:80 
15.1 

22:10 
—0.3 

S 

14 

8:32 
•     16.1 

10:42 
0.1 

15:46 
14.7 

22:55 
0.4 

8 

Tu 

14 

3:46 
16.1 

1100 
0.1 

16K)0 
14.4 

23:1. 

F 

15 

8:40 
14.9 

10:30 
-0.3 

15:50 
15.0 

22:46 
—0.1 

M 

15 

4.-00 
16.1 

11:18 
0.4 

16:14 
14.5 

23:30 
LO 

W 

15 

4:16 
15.1 

11:40 
0.2 

16:36 
14.1 

23:54 

as 

S 

16 

3:67 
15.0 

11.-06 
-0.1 

16:10 
14.8 

23:20 
0.3 

Tu 

16 

4:26 
16.0 

11:56 
0.8 

16:45 
14.2 

Th 

16 

4:50 
14.8 

12:22 
0.6 

1716 
13.7 

S 

17 

4:20 
14.9 

11:40 
0.4 

16:85 
1A.9 

23:54 
1.0 

S 

W 

17 

0:10 
L6 

4:58 
14.5 

12-.86 
1.4 

17:20 
18.6 

F 

17 

0:36 
1.4 

5:30 
14.8 

13:18 
1.0 

IS  00 
IS-l- 

M 

18 

4:45 
14.8 

12:16      17K» 
1.1  '   14.1 

Th 

18 

0:64 
2.3 

6:88 
13.8 

13:22 
2.1 

18:04 
12.5 

S 

18 

122 
2.0 

6:14 
13.7 

18:65 

L5 

ISM 

Tu 

19 

0:80 
1.8 

6:17 
14.3 

12:58 
2.0 

17:36 
13.5 

F 

19 

1:40 
8.1 

6:20 
12.9 

14:14 
2.8 

18:56 
1L7 

S 

19 

2:12 
2.6 

7:10 
13.0 

14.60 
2.0 

20  It 
11.  ? 

8 

VV 

20 

1:10 
2.8 

6:60 
13.6 

13:38 
2.8 

18:15 
12.6 

D 

S 

20 

2:32 
3.7 

7:18 
12.1 

16:12 
8.2 

20:42 
11.0 

1 

M 

20 

3:08 
3.0 

8:34 
12.6 

16-50 
2.4 

22-3r. 
12.0 

Th 

21 

1:56 
3.7 

6:36 
12.5 

14.30 
8.6 

19.07 
11.4 

s 

21 

3-38 
4.1 

9:12 
1L6 

16.20 
3.2 

23:20 
11.7 

Tu 

21 

4:16 
3.2 

10:34 
12.7 

1665 
2.5 

23  J5 

12.6 

D 

F 

22 

2:65 
4.5 

7:34 

n.4 

15:36 
4.1 

20:50 
10.5 

M 

22 

4:50 
8.8 

11:18 
12.5 

17:80 
2.7 

W 

22 

6:26 
2.9 

11:47 
13.4 

17-58 
2.3 

S 

23 

4:08 
4.8 

lOKM 
ILO 

16:52 
4.0 

23.42 
1L3 

E 

Tu 

23 

0:10 
12.8 

6:02 
2.9 

12:14 
13.7 

18:34 
1.8 

P 

Th 

23 

0:25 
18.6 

6-.32 
2.1 

12:42 
14.1 

19  W 
1.7 

s 

24 

5:28 
4.3 

11:49 
12.2 

18:00 
3.1 

W 

24 

0:54 
14.1 

7:02 
1.5 

13K)2 
14.7 

19:30 
0.7 

F 

24 

114 
14.4 

7:32 
1.2 

1334 
15.0 

0.7 

M 

25 

0:35 
12.8 

6:38 
3.0 

12:42 
13.6 

19:05 
L7 

P 

Th 

25 

1:86 
15.2 

7:57 
0.2 

13:51 
16.0 

20:22 
-0.5 

S 

25 

1:59 
15.2 

8:80 
0.1 

14:25 
15.3 

0.0 

Tu 

26 

1:18 
14.3 

7:32 
1.3 

13:28 
15.0 

20K)0 
0.0 

F 

26 

2:18 
16.0 

8:47 
-0.9 

14:36 
16.5 

21:10 
—1.2 

oi  s 

26 

2.42 
15.7 

920 
-0.8 

16:06 
15.4 

2136 

-0.4 

E 

W 

27 

2:00 
15.6 

8:20 
-0.8 

14:15 
16.5 

20:47 
—1.3 

o 

S 

27 

2:64 
16.6 

9:84 
-1.7 

15:15 
16.5 

21:54 
—1.4 

N    M 

27 

3:22 
16.9^ 

10.06 
—1.2 

15:50 
15.2 

2222 
-^1 

P 

o 

Th 

28 

2:40 
16.4 

9:10 
—1.6 

14:50 
17.2 

21-32 
-2.0 

s 

28 

8:30 
16.6 

10:18 
-1.9 

15:56 
16.0 

22:38 
—1.2 

Tu 

28 

4:06* 
15.8 

10:50 
— L2 

16-50 
14.6 

23  tf* 
-0,4 

F 

29 

3:15 
16.9 

9:54 
—2.3 

15:30 
17.3 

22:16 
—2.3 

N 

M 

29 

4:08 
16.2 

11K)4 
—1.6 

16:35 
15.2 

23-20 
—0.6 

W 

29 

4  42 
15.3 

11:34 

— o.» 

17:10 
13.9 

23.4<i 
0.1 

S 

30 

3:48 
17.0 

10:86 
—2.4 

16:10 
16.9 

22:58 
-L9 

Tu 

30 

4:45 
15.4 

11:50 
—0.8 

1714 
14.0 

!Th 

1 

30 

6:20 
14.6 

12:16 
—0.1 

17-48 
13.1 

i^ 

31 

4.25 
16.6 

11.20 
-2.0 

16:47 
15.9 

23:40 
— LO 

■    i  F 

1 

1 

31 

030 
0.9 

5-Ji6 
13.8 

13:00 
0.8 

18-21 
12  3 

The  tid 
a  comparis 
from  Mean 
is  8.1  feet  I 
a  minus (- 

ThetlD 
(a.m.),  all 

#,  neM 
equator:  A 

lc8  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  wht 
Low  Water  Springs,  which  is  approximate! 
)elow  mean  sea  level.    To  find  the  depth  oi 
-)  sign  is  before  the  height,  in  which  case  st 
ae  uned  is  Paris  Mean  Civil  for  the  meridian  2 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
T  moon;  ^,  Ist  quar  ;  O.  ^ull  moon;  (£,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
;ther  it  is  high  or  low  water.    The  heignis.  i 
y  the  datum  of  soundings  on  the  French  Cfc 
water,  add  the  tabular  height  to  the  sound 
ibtract  it 

^20'  E.;  0"  18  midnight.  12"  is  noon,  all  hoars 
n  diminished  by  12  give  the  times  after  noon 
i^uar.;  £,  moon  on  the  equator,  N,  S,  moon 

)n  the  second  line  of  each  day 
n  feet  and  tenths,  are  reckoned 
arts  for  this  reeion.  and  which 
ings  given  on  the  chan,  unless 

less  than  12 are  in  the  forenoon 
:  for  instance,  16:47  is  3:47  p.  tn. 
farthest  north  or  south  o(  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

.  1 

Day  of— 
W.  Mo. 

Time  and  Height  of  Hlf^h  and 
LowA\'ater 

S 

Dnyot- 

1 

rime  ana  Height  nf  High  lind 
Low  Water. 

S 

Day 
w. 

Mo 

Timeand  Height  of  Hif 
Low  Water. 

rhand 

F 

1 

6:32 
4.5 

11:51 
15.7 

18:11 
4.0 

M 

1 

IKX) 
14.9 

7:30 
4.5 

13.33 
15.0 

20:03 
4.2 

N 

M 



1 

5.38 
5.7 

12:06 
;3.7 

18:28  . 
6.0 

S 

2 

0:25 
15.5 

6:45 
8.9 

12:54 
16.0 

19:20 
8.6 

N 

Tu 

2 

1:58 
15.5 

8:35 
3.5 

14:30 
15.5 

20:58 
3.2 

Tu 

2 

0:38 
14.0 

7:12 
5.4 

13:20 
13.9 

19:50 
6.1 

s 

3 

1:22 
16.0 

7:49 
3.2 

13:49 
16.4 

20:18 
2.9 

W 

3 

2:50 
16.3 

9:25 
2.5 

15:18 
16.2 

21:44 
2.3 

W 

3 

1:45 
14.7 

8:22 
4.3 

14:20 
14.7 

20.45 
3  9 

M 

4 

2:18 
16.7 

8:44 
2.3 

14:40 
16.8 

21K)8 
2.1 

Th 

4 

3:35 
17.1 

10:08 
L7 

16K)0 
16.7 

22:24 
1.7 

Th 

4 

2:38 
15.7 

9.12 
3.1 

15:05 
15.6 

21:30 
2.7 

Tu 

5 

8:00 
17.4 

9:33 
1.5 

16:26 
17.2 

21:53 
1.6 

o 

F 

5 

4:15 
17.7 

10:45 
1.2 

16:36 
17.1 

23:00 
1.4 

F 

5 

3.20 
16.7 

9:60 
2.0 

1644 
16.6 

22.05 
1.7 

N 

G 

W 

6 

3:43 
17.8 

10:17 
1.0 

16:09 
17.4 

22:34 
1.4 

S 

6 

4:50 
18.0 

11:20 
1.1 

17:10 
17.2 

23:32 
1.4 

S 

6 

2:68 
17.6 

10:25 
1.3 

16:15 
17.3 

22-40 
1.1 

Th 

7 

4:26 
18.0 

10:57 
0.9 

16:48 
17.3 

23:13 
1.5 

s 

7 

5:24 
18.0 

11:50 
1.3 

17:40 
17.1 

•    •    ; 

i 

s 

7 

4:30 
18.1 

10:66 
0.9 

16:46 
17.7 

23:10 
0.9 

F 

8 

5:03 
18.0 

11:35 
1.2 

17:26 
17  0 

23:49 
2.0 

A 

M 

8 

1.8 

5:53 
17.7 

12:20 
1.7 

18:06 
16.^ 

M 

8 

5K)0 
18.6 

11:26 
0.8 

17:14 
17.9 

23:38 
1.0 

S 

9 

6:38 
17.6 

12:10 
1.8 

17:68 
16.4 

Tu 

9 

0:33 
2.3 

6:23 
17.3 

12:50 
2.3 

18-.86 
16.5 

E 

Tu 

9 

6:25 
18.4 

11:63 
1.1 

17:58 
17  8 

•    •    • 

s 

10 

0:23 
2.6 

6:15 
17.0 

12:45 
2.6 

18:32 
15.9 

E 

W 

10 

0:58 
3.0 

6:54 
16.8 

13:15 
2.9 

19:06 
16.1 

W 

10 

0:05 
1.6 

18.1 

1218 
1.6 

''in 

A 

M 

11 

0:67 
3.4 

6:50 
16.3 

13:18 
3.3 

19:07 
15.3 

Th 

11 

1:24 
3.5 

7:25 
16.1 

13;44 
3.6 

19:40 
16.5 

Th 

11 

0:30 
2.0 

6:20 
17.7 

12:43 
2.2 

18:35 
17.2 

Tu 

12 

1:27 
4.1 

7:26 
15.5 

13:60 
4.0 

19:44 

14.8 

F 

12 

1:55 
4.0 

8:00 
15.4 

14:20 
4.1 

20:24 

14.8 

F 

12 

0:65 
2.7 

6:60 
17.1 

18:12 

2.8 

1905 
16.6 

E 

W 

13 

1:59 
4.8 

8:04 
14.8 

14:24 
4.5 

20:28 
14.2 

a 

S 

13 

2:35 
4.6 

8:47 
14.6 

15:04 
4.8 

21:20 
14.1 

S 

13 

lr22 

3.3 

7:25 
16.2 

13:45 
3.6 

19:45 
15.5 

c 

Th 

14 

2:37 
5.2 

8:48 
14.2 

15:08 
5.0 

21:22 
13.8 

s> 

14 

3:28 
5.3 

9:52 
13.8 

16:06 
5.4 

22:35 
18.6 

s 

14 

2:00 
4.1 

8:10 
15.1 

14:26 
4.6 

20;36 
14.4 

F 

15 

3:25 
5.6 

9:46 
13.8 

16:02 
5.4 

22:24 
18.7 

M 

15 

4:45 
6.9 

11:15 
13.7 

17:35 
5.9 

<L 

M 

15 

2:54 
5.0 

9:14 
13.9 

15:27 
5.7 

21.66 
13.4 

s 

16 

4:28 
6.9 

10:52 
13.8 

17:08 
5.6 

23:32 
14.0 

Tu 

16 

0:00 
14.0 

6:24 
6.7 

12:40 
14.4 

19:18 
5.3 

S 

Tu 

16 

4:11 
6.9 

10:47 
13.2 

17:04 
6.5 

23:34 
13.6 

s. 

17 

5:45 
5.8 

12:02 
14.3 

18:24 
5.3 

S 

W 

17 

1:14 
15.2 

7:44 
4.2 

13:45 
15.7 

20:17 
3.6 

W 

17 

6:00 
6.9 

12:22 
14.0 

18:48 
5.7 

.     .    . 

M 

18 

0:40 
14.8 

7:02 
5.0 

13:07 
15.2 

19:35 
4.3 

Th 

18 

2:14 
16.8 

8:45 
2.3 

14:42 
17.2 

21:12 
1.8 

Th 

18 

0:65 
14.9 

7:25 
4.5 

13:31 
15.4 

20:00 
3.8 

Tu  19 

1:38 
16.0 

8:06 
3.6 

14:05 
16.4 

20:34 
2.5 

F 

19 

3:05 
18.4 

9:38 
0.5 

15:32 
18.8 

22:00 
0.2 

F 

19 

1:55 
16.6 

8-28 
2.4 

14:28 
17.1 

20.55 
1.7 

s 

W 

20 

2:30 
17.3 

9:02 
2.0 

14:57 
17.7 

21:27 
1.6 

f 

S 

20 

3:54 
19.8 

10:25 
—1.0 

16:20 
19.9 

22:45 
—1.0 

S 

20 

2:48 
18.5 

9:20 
0.3 

15:15 

19.0 

21:43 
-0.1 

Th 

21 

3:20 

18.5 

9:52 
0.6 

15:45 
18.8 

22:13 
0.6 

s 

21 

4:38 
20.8 

11:08 
—1.9 

1703 
20.5 

23:25 
—1.6 

P 

• 

s> 

21 

3:35 
20.1 

10:05 
—1.3 

16:00 
20.4 

22  25 
-1.6 

• 

F 

22 

4:08 
19.4 

10:38 
-0.5 

16:33 
19.4 

23:00 
—0.2 

M 

22 

5:20 
21.4 

11:50 
—2.1 

17:43 
20.6 

E 

M 

22 

4:20 
2L2 

10:48 
-2.2 

16:40 
21.0 

23:05 
-2.2 

p 

S 

28 

4:52 
20.1 

11:25 
—1.0 

17:17 
19.6 

25:43 
—0.4 

E 

Tu 

23 

0K)7 
-1.5 

6:05 
21.2 

12:30 
-1.6 

18:27 
20.0 

Tu 

23 

5:00 
21.9 

11:25 
—2.4 

17:20 
21.0 

23:44 
—2.1 

S 

24 

5:36 
20.3 

12:08 
— l.l 

1803 
19.4 

W 

24 

0:46 
—0.9 

6:50 
20.3 

13:12 
—0.6 

19:10 
19.0 

W 

24 

5:40 
21.5 

12:05 
—1.8 

18:00 
20.6 

:  ;  : 

M 

25 

0:26 
-0.2 

6:24 
20.1 

12:53 
-0.6 

18:50 
18.8 

Th 

25 

1:30 
0.3 

7:45 
19.0 

13:56 
0.8 

19:58 
17.5 

Th 

25 

0:24 
-1.3 

6:24 
20.5 

12:46 
—0.6 

18:42 
19.3 

E 

Tu 

26 

ino 

0.5 

7:12 
19.2 

13:37 
0.3 

19:40 
17.9 

F 

26 

2:15 
1.8 

8:28 
17.3 

14:42 
2.5 

20:50 
16.0 

F 

26 

1:05 
0.0 

7m 

18.9 

13:28 
1.1 

19:26 
17.7 

W 

27 

1:55 
1.4 

8-04 
18.1 

14:26 
1.3 

20:32 
16.8 

S 

27 

3:05 
3.5 

9:27 
15.5 

15:38 
4.3 

21:58 
14.6 

S 

27 

1:50 
1.6 

7:56 
17.0 

14:12 
2.8 

20:16 
16.0 

D 

Th 

28 

2:46 
2.5 

9:00 
16.9 

15:18 
2.6 

21:33 
15.8 

s 

28 

4:14 
4.8 

10:43 
14.2 

16:54 
5.7 

28:20 
14.0 

^ 

s 

28 

2:36 
3.5 

8:52 
15.1 

16:05 
4.7 

21.20 
14.3 

F 

29 

3:40 
3.7 

10:05 
15.7 

16:18 
4.0 

22:40 
14.9 

M 

29 

3:40 
5.0 

10:10 
13.7 

16:18 
6.2 

22:46 
13  5 

S 

30 

4:50 
4.6 

11:16 
15.0 

17:32 
4.8 

23:52 
14.7 

Tu 

30 

6:07 
6.0 

11.40 
13.0 

18:00 
6.7 

.    .    . 

s 

31 

6:10 
5.0 

12:28 
14.8 

18:54 
5.0 

!  :  : 

W 

31 

0:14 
13.6 

6:44 
5.9 

13:00 
13.4 

19:26 
5.8 

a 

fr 
is 
a 

(a 

cq 

The  tid 
pomparij* 
)m  Mean 
9.7  feet  b 
minus (- 

The  tin 
.m.),all 

•.  nevi 
uator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  con.secntive  heights  will  indicate  whe 

Low  Water  Springs,  which  i.s  approximatel 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
leused  is  Paris  Mean  Civil,  for  the  meridian 
greater  are  in  the  afternoon  ( p.  m.)  and  whe 

moon;  Ji,  Istquar.;  Q,  full  moon;  ([,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
y  the  datum  of  soundings  on  the  French  Ch 
water,  add  the  tabular  height  to  the  sound 
abtract  it. 

2<'20'E.:  0»»ismidnight,12hisnoon:  all  hours 
n  diminished  by  12  give  the  times  after  noor 
uar.;  E,  moon  on  the  equator;  N,  S,  moon  i 

)n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
ngs  given  on  tne  chart,  unless 

less  than  12  are  in  the  forenoon 
:  for  instance,  15:47  is  3:47  p.  m. 
arthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE, 



• 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

Th 

1 

1:22 
14.3 

7:56 
4.9 

13:68 
14.3 

20:22 
4.4 

A 

S 

1 

1-.34 
14.9 

8K)3 
4.2 

13:68 
16.1 

20-26 
3.7 

Tu 

1 

2:05 
16.1 

8:38 
8.0 

1435 
16.7 

F 

2 

2:14 
15.8 

8:45 
8.6 

14:38 
15.3 

21:04 
3.1 

E 

s 

2 

2.16 
16.9 

8:42 
8.0 

14:84 
16.2 

21:02 
2.6 

W 

2 

2:43 
17.0 

912 
2.2 

15:01 
17.5 

Is 

A 

S 

3 

2:54 
16.8 

9:22 
2.4 

15.15 
16.4 

21:39 
2.0 

M 

3 

2:60 
16.8 

9:17 
2.0 

16KJ7 
17.2 

21:36 
1.7 

Th 

3 

8:32 
17.8 

950 
1.5 

16:42 

18.3 

1.: 

s 

4 

8:30 
17.3 

9:56 
1.6 

15:45 
17.4 

22:12 
LI 

Tu 

4 

8:22 
17.7 

9:60 
1.8 

15:38 
18.2 

22:07 
1.1 

o 

F 

4 

4:00 
18.8 

10:29 
L8 

1630 
18.7 

^ 

E 

o 

M 

5 

4KX) 

18.1 

10:27 
0.9 

16:15 

18.1 

22:40 
0.7 

o 

W 

5 

8:56 
18.6 

10:22 
0.9 

16:10 
18.6 

22:38 
0.8 

S 

5 

4:39 
18.4 

11:06 
L4 

16:58 
18.7 

z^■Si 

Tu 

6 

4:30 
18.6 

10:58 
0.6 

16:42 
18.5 

23:10 
0.7 

Th 

6 

4:27 
18.7 

10:53 
0.9 

16:42 
18.8 

23:10 
0.9 

8 

f§^ 

6 

6:18 
18.1 

11:47 
L7 

1738 
18.3 

W 

7 

4:55 
18.7 

11:20 
0.9 

17:08 
18.6 

23:36 
LO 

F 

7 

4:58 
18.6 

11:26 
L8 

17:13 
18.6 

23:46 
L2 

M 

7 

0.11 
L3 

6:03 
17.6 

1238 
2.4 

Th 

8 

5:23 
18.6 

n:50 
L8 

17:36 
18.2 

S 

8 

6:32 
18.2 

11:68 
L9 

17:49 
18.0 

•    •     • 

Tu 

8 

0:54 
L9 

6.52 
16.7 

13:13 
8.1 

19-11 
If 

F 

9 

0:05 
L5 

5:54 
18.1 

12.07 
2.0 

18:08 
17.7 

8 

s 

9 

0:17 
L9 

6:10 
17.4 

12:82 
2.7 

18:28 
17.1 

W 

9 

1:43 
2.6 

7:48 
15.8 

14K» 
3.9 

ISi* 

S 

10 

0:82 
2.2 

6:26 
17.4 

12:48 
2.7 

18:42 
16.9 

M 

10 

0:66 
2.6 

6:63 
16.4 

13:15 
8.6 

19:16 
16.0 

Th 

10 

2:88 
8.3 

8:54 
15.1 

16-04 
4.5 

s 

11 

1:05 
8.0 

7:04 

16.4 

13:24 
3.6 

19:22 
15.8 

Tu 

11 

1:48 
8.6 

7:48 
15.2 

14:05 
4.6 

20:12 
14.8 

c 

F 

11 

8:43 
3.8 

10:17 
14.8 

1613 
48 

22  .H 

15  i 

8 

M 

12 

1:45 
8.9 

7:52 
15.2 

4.7 

20:15 
14.5 

a 

W 

12 

2:40 
4.4 

9K)0 
14.2 

15:09 
6.5 

21:32 
14.1 

E 
P 

S 

12 

4:62 
3,9 

11:18 
15.0 

17-24 
4.6 

(C 

Tu 

13 

2:40 
4.9 

9:00 
13.9 

15:10 
6.8 

21:38 
18.5 

Th 

13 

8:57 
6.0 

10:27 
18.9 

16:84 
6.9 

22:58 
14.5 

s 

13 

6:02 
3,7 

12:18 
15.8 

18:34 

3.9 

W 

14 

4:02 
6.7 

10:38 
18.3 

16:46 
6.6 

28:18 
18.7 

F 

14 

5:20 
4.8 

11:48 
14.6 

18K» 
6.2 

M 

14 

0:48 
16.6 

7:08 
8.1 

13:13 
16.5 

1* 

Th 

15 

5:42 
5.5 

12:10 
14.0 

18:28 
6.7 

S 

15 

0:12 
16.6 

6:36 
8.8 

12:80 
15.7 

19.-08 
3.7 

Tu 

15 

1:87 
17.2 

8.'06 
2.2 

14-02 
17.4 

i: 

F 

16 

0:87 
15.1 

7:06 
4.2 

13:15 
15.6 

19:88 
8.8 

E 
P 

s 

16 

1:10 
16.8 

7:88 
2.6 

18:41 
17.0 

20:05 
2.1 

W 

16 

2:27 
17.9 

8:55 
L3 

14:50 
18.2 

21 -JJ- 

S 

17 

1:37 
16.8 

8KK) 
2.8 

14:06 
17.2 

20:82 
1.8 

M 

17 

2:02 
18.1 

8:30 
LO 

14:27 
18.4 

20:52 
0.6 

• 

Th 

17 

8:16 
18.4 

9:42 
0.8 

15:35 
18.7 

22:0: 
03 

p 

E 

s 

18 

2:27 
18.5 

8:56 
0.4 

14:54 
18.8 

21:18 
0.0 

Tu 

18 

2:48 
19.2 

9:17 
0.0 

16:11 
19.3 

21:88 
-0.5 

F 

18 

4K)0 
18.5 

10:27 
0.6 

16.«) 
1&8 

«V1 

0.: 

M 

19 

8:12 
19.9 

9:42 
-0.9 

15:85 
20.2 

22K» 
—1.3 

• 

W 

19 

8:33 
19.9 

10H» 
-0.6 

16:62 
20.0 

22:22 
-0.9 

N 

s 

19 

4:44 
18.2 

11:09 
0.9 

16:58 
18.7 

• 

Tu 

20 

8:56 
20.9 

10:22 
—1.7 

16:16 
20.8 

22:48 
—1.9 

Th 

20 

4:16 
20.0 

10:42 
-0.6 

16-.34 
20.0 

23K)2 
-0.9 

» 

20 

6:25 
17.6 

11:30 
L6 

17:40 
18.1 

W 

21 

4:36 
21.3 

11:04 
-1.8 

16:66 
20.9 

28:22 
— L8 

F 

21 

4-.58 
19.6 

11:28 
0.0 

17:18 
19.6 

23:45 
-0.2 

M 

21 

0:14 
L2 

6.-06 
16.8 

12:80 
2.3 

1V24 
17.2 

Th 

22 

5:16 
20.8 

11:43 
-LI 

1752 
20.3 

.    .    . 

N 

S 

22 

6:88 
18.6 

12:08 
LO 

17:66 
18.6 

Tu 

22 

0:56 
2.2 

6:49 
15.9 

18:10 
3.8 

19-!* 

F 

23 

0:03 
—1.0 

6:56 
19.8 

12:24 
0.1 

18:16 
19.1 

s 

23 

0:27 
0.8 

6:21 
17.4 

12:46 
2.2 

18:40 
17.3 

\V 

23 

1:88 
8.2 

738 
15.0 

4.3 

19.V1 

10.-J 

S 

24 

0:45 
0.8 

6:42 
18.2 

13.-04 
L7 

19:00 
17.6 

M 

24 

1:12 
2.1 

7:07 
16.0 

13.i» 
8.6 

19:28 
15.9 

Th 

24 

2:20 
4.2 

823 
14.2 

1455 
6.1 

20:*- 
14.5 

N 

s 

25 

1:27 
L9 

7:28 
16.5 

18:^8 
8.^ 

19:48 
16.9 

Tu 

25 

1:68 
8.5 

8:00 
14.6 

14:16 
4.9 

20:25 
14.6 

A 

1) 

F 

25 

8K)6 
4.9 

9:17 
13.7 

1533 
6.7 

21C 
11? 

M 

26 

2:16 
8.6 

8:25 
14.7 

14:38 
5.0 

20:51 
14.3 

W 

26 

2:80 
4.7 

9:08 
18.7 

15:12 
6.9 

21:32 
13.7 

E 

S 

26 

8:55 
6.4 

10:15 
13w5 

16:18 
6.1 

22.40 

}) 

Tu 

27 

8:16 
5.0 

9:88 
13.4 

15:45 
6.3 

22:11 
13.4 

D 

Th 

27 

8:62 
6.6 

10:17 
18.1 

16:22 
6.5 

22:46 
13.6 

s 

27 

4-.60 
6.6 

11:18 
13.7 

1732 
6.1 

23:^ 

RO 

W 

28 

4:82 
6.0 

11:08 
12.9 

17:16 
6.8 

23:88 
18.6 

A 

F 

28 

4:69 
6.9 

11.27 
18.2 

17:36 
6.4 

28:60 
13.8 

M 

28 

6:50 
6.6 

12H» 
14.2 

1835 
6.7 

Th 

29 

5:58 
6.0 

12:20 
18.2 

18:42 
6.2 

.    .    . 

S 

29 

6.-07 
6.7 

12:21 
18.8 

18:42 
6.7 

.    .    . 

Tu 

29 

0:80 
14.6 

6:60 
6.0 

12:59 
15.0 

4.^ 

F 

30 

0:48 
14.0 

7:12 
6.8 

18:16 
14.1 

19:42 
6.0 

£ 

M 

30 
31 

0:40 
14.6 

1:21 
16.2 

7KM 
6.6 

7:60 
4.0 

13K)6 
14.7 

18:47 
16.7 

19:83 

4.8 

20:17 
3.7 

W 

30 

lao 

16.8 

7:47 
4.1 

13.-46 
15.9 

an 

The  tid 
a  comparls 
from  Meai: 
which  is  9. 
unless  a  m 

The  tin 
(a.m.),all 

#,new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water  Springs,  which  is  approxima 
7  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  In  whicb 
le  used  ia  Paris  Mean  Civil,  for  the  meridian  2 
greater  are  in  the  afternoon  (p.  m.)  andwhe 
moon;  }),  1st  quar.;  O.  full  moon;  C  8d  <3 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  It  is  high  or  low  water.    The  heights,  ir 
tely  the  datum  of  soundings  on  the  Frem 
pth  of  water,  add  the  Ubular  height  to  the 
I  case  subtract  it. 

*9'20*  E.:  0*  is  midnight,  12««  is  noon:  all  hours 
n  diminished  by  12  give  the  times  after  noon 
iuar.;  E,  moon  on  the  equator;  N,  8,  moon  1 

n  the  second  line  of  each  d»y; 
1  feet  and  tenths,  are  reckoned 
;h  Charts  for  this  region,  and 
soundings  given  on  the  cbart 

leas  than  12  are  in  the  foreoooD 
:  for  instance.  16:47  Is  8;47  p.  m. 
[artheet  north  or  south  of  the 
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AVGVBT. 

SEITEMBEK, 

8 

Day  of— 

Time  and  Height  of  Hkh  nnd 
Low  watft. 

d 

Dftyot-- 

Tlini^  ^ijil  Height  of  High  and 
LowlVaH.^r, 

d 

8 

DayoJ- 

TIpk;  ami  Hiwht  uf  Hl(?fa  iiTid 
Lovv  WaiLT. 

W. 
Th 

:mo. 

1 

\v. 

Uo. 

wJmo. 

2:08 
16.2 

8:38 
3.1 

14:33 
16.9 

21:03 
2.6 

0 

H 

1 

3:25 
17.9 

9:55 
1.3 

15:47 
18.7 

22:20 
0.8 

p 

W 

1 

4:38 
20.3 

llr03 
—1.3 

1657 
21.2 

23:27 
-1.9 

F 

2 

2:54 
17.1 

9:25 
2.2 

1520 
17.8 

21:50 
1.5 

M 

2 

4:12 
18.8 

10:40 
0.4 

16:32 
19.6 

28:03 
-0.5 

E 

Th 

2 

5:20 
20.6 

11:45 
—1.5 

17:40 
21.8 

S 

3 

3:40 
18.0 

10:10 
1.5 

16:03 
18.5 

22:34 
0.8 

Tu 

3 

4:67 
19.8 

11:23 
-0.1 

17:15 
20.1 

28:48 
—0.9 

F 

3 

0:08 
—1.7 

6:00 
20.2 

12:25 
—1.1 

18:23 
20.6 

s 

4 

4:26 

18.4 

10:55 
1.1 

16:45 
19.0 

23:18 
0.4 

P 

W 

4 

5:40 
19.4 

12:06 
—0.2 

18K)1 
20.1 

S 

4 

0:60 
—0.9 

6:45 
19.4 

13:06 
-0.1 

19:09 
19.5 

IM 

5 

5:08 
18.5 

11:38 
1.0 

17:30 
19.0 

Th 

5 

0:31 
—0.7 

6:26 
19.1 

12:48 
0.2 

18:47 
19.6 

s 

5 

1-.82 
0.4 

7:80 
18.1 

13:50 
1.2 

20K)0 

17.8 

Tu 

6 

0:03 
0.3 

5:56 
18.3 

12:22 
1.3 

18:16 
18.7 

E 

F 

6 

1:15 
-0.1 

7:13 
18.4 

13:32 
0.9 

19:37 

18.7 

c 

M 

6 

2:18 
2.0 

8:23 
16.6 

14:40 
2,8 

20:57 
16.1 

P 

W 

7 

0:47 
0.6 

6:45 
17.7 

13:07 
1.8 

19:05 
18.1 

S 

7 

2:00 
0.9 

8:03 
17.4 

14:18 
1.9 

20:28 
17.5 

Tu 

7 

3:12 
3.7 

9:25 
15.0 

15:42 
4.3 

22:10 
14.6 

Th 

8 

1:34 
1.2 

7:86 
17.0 

13:53 
2.4 

19:59 
17.3 

c 

s 

8 

2:48 
2.0 

8:58 
16.3 

15:10 
3.1 

21:30 
16.2 

N 

W 

8 

4:21 
6.2 

10:45 
14.2 

17:02 
5.8 

28:36 
14.0 

E 

F 

9 

2:24 
2.0 

8:33 
16.3 

14:45 
3.5 

20:58 
16.5 

M 

9 

8:45 
3.4 

10K)2 
15.3 

16:12 
4.2 

22:38 
15.2 

Th 

? 

5:51 
5.8 

12:08 
14.2 

18:37 
5.3 

a 

S 

10 

3:18 
2.7 

9:35 

15.7 

15:42 
3.8 

22:03 
16.0 

Tu 

10 

4:52 
4.6 

11:16 
14.8 

17:28 
4.8 

28:53 
14.8 

F;10 

i 

0:58 
14.1 

7:20 
5.8 

13:20 
14.8 

19:54 
4.4 

s 

11 

4:18 
3.5 

10:42 
15.3 

16:48 
3.8 

23:10 
15.7 

W 

11 

6:12 
5.0 

12:26 
14.9 

18:32 
4.7 

.    .    . 

s  '11 

1:56 
14.8 

8:22 
4.0 

14:15 
15.7 

20:60 
3.1 

M 

12 

657 
3.9 

11:47 
15.3 

17:59 
4.3 

N 

Th 

12 

1:08 
14.9 

7:30 
4.6 

13:80 
15.4 

20:04 
3.9 

S|12 

2:45 
15.7 

9:08 
2.7 

15:02 
16.8 

21:82 
2.0 

Tu 

13 

0:16 
15.8 

6:37 
4-0 

12:47 
16.7 

19:10 
3.8 

F 

13 

2:05 
15.8 

8:38 
8.6 

14:27 
16.2 

21:02 

2.8 

M,13 

3:25 
16.6 

9:47 
1.6 

15:40 
17.6 

22:08 
L2 

W 

14 

1:16 
16.0 

7:46 
3.5 

18:43 
16.3 

20:13 
3.0 

S 

14 

2:57 
16.1 

9:23 
2.5 

15:15 
17.0 

21:48 
1.8 

• 

Tu 

14 

4K)0 
17.4 

10:28 
1.0 

16:15 
18.2 

22:40 
0.7 

Th 

15 

2:12 
16.4 

8:42 
2.7 

14:35 
17.0 

21:10 
2.9 

s 

15 

8:42 
16.7 

10:05 
1.7 

15:58 
17.7 

22:28 
1.2 

W 

15 

4:32 
17.9 

10:50 
0.7 

16:46 
18.5 

23:12 
0.7 

N 

F 

16 

3:03 
17.0 

9:32 
2.0 

15:25 
17.6 

21:67 
1.3 

• 

M 

16 

4:22 
17.2 

10:45 
1.2 

16:37 
18.2 

23:05 
0.9 

I 

Th 

16 

5:00 
18.0 

11:24 
0.8 

17:13 
18.4 

23:40 
1.1 

• 

S 

17 

3:50 
17.8 

10:16 
1.4 

16:10 
18.0 

22:41 
0.9 

Tu 

17 

4:67 
17.6 

11:20 
1.0 

17:10 
18.8 

23-.88 
1.0 

F 

17 

5:25 
17.8 

11:52 
1.4 

17:40 
18.0 

.    .    . 

s 

18 

4:34 
17.4 

10:58 
1.3 

16:50 
18.2 

28:22 
0.9 

W 

18 

6:28 

17.4 

11:52 
1.3 

17:42 
18.0 

S 

18 

0K» 
L7 

5:50 
17.5 

12:17 
2.1 

18:05 
17.5 

M 

1 

19 

6:14 
17.2 

11:38 

17:27 
18.0 

A 
E 

Th 

19 

0:10 
1.4 

5:55 
17.1 

12:28 
1.9 

18:12 
17.5 

8,19 

1 

0:30 
2.4 

6:15 
17.0 

12:40 
2.8 

18:38 
16.9 

Tu 

20 

0:00 
1.3 

5:50 
16.8 

12:13 
2.0 

18K)5 
17.5 

F 

20 

0:40 
2.1 

6:25 
16.7 

12:50 
2.7 

18:42 
16.9 

M   20 

0:54 
3.1 

6:45 
16.4 

18:08 
3.5 

19:04 
16.1 

W 

21 

0:35 
1.9 

6:25 
16.3 

12:50 
2.7 

18:48 
16.9 

S 

21 

IKK 
2.8 

6:54 
16.2 

13:15 
3.4 

19:10 
16.2 

Tu'21 

1:25 
3.8 

7:22 
16.5 

18:42 
4.3 

19:45 
15.0 

Th 

22 

1:11 
2.6 

7:02 
15.8 

18:23 
3.5 

19:20 
16.1 

s 

22 

1:32 
3.5 

7:26 
15.6 

18:42 
4.0 

19:45 
15.4 

D 

W 

22 

2:03 
4.7 

8K)8 
14.4 

14:28 
5.1 

20:43 
13.9 

A 

E 

F 

23 

1:45 
8.5 

7:87 
15.2 

13:66 
4.3 

19:57 
15.3 

M 

23 

2:08 
4.2 

8:04 
14.9 

14:18 
4.7 

20:25 
14.6 

8 

Th 

23 

2:57 
6.8 

9:18 
18.3 

15:40 
5.9 

22:11 
13.0 

S 

24 

2:17 
4.2 

8:17 
14.6 

14:27 
4.9 

20:38 
14.5 

1> 

Tu 

24 

2:42 
4.9 

8:53 
14.1 

15:05 
5.4 

21:28 
13.7 

F 

24 

4:28 
6.6 

10:57 
13.1 

17:18 
6.2 

28:50 
13.4 

1 

25 

2:53 
4.8 

9:02 
14.1 

15:10 
5.4 

21:26 
14.0 

W 

25 

3«7 
5.6 

10K» 
18.4 

16:14 
6.0 

22:42 
13.3 

S 

25 

6:10 
6.3 

12:27 
14.3 

18:52 
5.1 

.     .    . 

M 

1 

26 

8:39 
5.3 

9:58 
13.7 

16:03 
5.8 

22.-25 
13.7 

Th 

26 

4:56 
6.2 

11:28 
13.5 

17:45 
6.1 

s 

26 

IKM 
14.8 

7.30 
4.6 

13:32 
16.0 

20:00 
3.1 

Tu 

27 

4:37 
6.7 

IIKS 
13.7 

17:10 
6.0 

23:32 
13.8 

S 

F 

27 

0:08 
18.7 

6:38 
5.9 

12:48 
14.5 

19:14 
6.0 

M 

27 

2K)2 
16.6 

8:28 
2.5 

14:28 
17.9 

20:53 
1.0 

W 

28 

5:49 
5.8 

12:12 
14.1 

18:30 
5.7 

•     •    • 

S 

28 

1:20 
14.9 

7:49 
4.5 

18:50 
16.0 

20:20 
8.2 

Tu 

28 

2:48 
18.4 

9:16 
0.5 

15:10 
19.6 

21:38 
-0.7 

Th 

29 

0:40 
14.5 

7K)4 
5.2 

13:18 
15.1 

19:40 
4.6 

s 

29 

2:18 
16.5 

8:48 
2.7 

14:42 
17.7 

21:18 
1.3 

9 

W 

29 

8:34 
20.0 

9:59 
-1.0 

15:54 
20.9 

22:22 
—1.9 

s 

F 

30 

1:40 
15.4 

8:10 
4.0 

14:08 
16.8 

20:40 
3.1 

M 

30 

8:08 
18.2 

9:88 
0.9 

15:30 
19.2 

22:00 
-0.3 

=  Th 

1 

30 

4:15 
21.0 

10:40 
-1.9 

16:35 
2L8 

28:02 
—2.3 

S 

31 

2:34 
16.6 

9:06 
2.6 

14:58 
17.6 

21:32 
1.6 

0 

Tu 

31 

8:55 
19.5 

10.-22 
—0.5 

16:16 
20.4 

22:45 
—1.4 

1 

! 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned  | 
ch  Charts  for  this  region,  and  , 
soundings  given  on  tne  chart,  | 

less  than  12  are  in  the  forenoon 
i;  for  instance,  15:47is  8*47  p.  m. 
farthest  north  or  south  of  the 

1 

1 

a 

fr 
w 

Ul 

(fl 

The  tid 
comparis 
om  Mean 
hich  i8  9. 
iless  a  m 

The  tin 
.m.).all 

•,  new 
luator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approxlma 
7  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  in  whicl 
leused  is  Paris  Mean  Civil,  forthemeridian 
greater  are  In  the  afternoon  (p.  m.)  and  wh< 

moon;  }),  Istquar.;  O.  ^ull  mcK)n;  (C,  3d  <; 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
tely  the  datum  of  soundings  c 
pth  of  water,  add  the  tabular  h< 
1  case  subtract  it. 
20  20' E.;  0»»  is  midnight,  12»»  is  n« 
undiminished  by  12 give  the  tim 
luar.;  E,  moon  on  the  equator; 

ndl 
eh 
»n  1 
sigl 

[>n; 
esa 
N.l 

aeiarl 
eigh 
Jie  ] 
It  to 

allh 
fter 
3,  m 

itso 
ts,ir] 
?^n 
the 

ours 
nooE 
oon 
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OCTOBER. 

— 

NOVEMBER. 

DECEMBER. 

d 

8 

Day of— 

Time  and  Heig 
LowVS 

tit  of  High  and 
ater. 

d  Dayof- 

Time  and  Ueiffht  of  High  and 
Low  Water. 

8 

Day  of— 

Time  and  Hei^t  of  Highul 
Low  Water. 

W. 

Mo. 

:s 

W. 

Mo. 

W. 

Mo. 

F 

1 

4:56 
21.2 

11:20 
—2.2 

17:15 
21.7 

23:42 
-1.9 

M 

1 

0:00 
—03 

5:62 
19.7 

12:21 
—0.8 

18.18 
18.8 

W 

1 

0:26 
L5 

6r20 
18.1 

12:53 
L3 

S 

2 

5:84 
•20.8 

12:00 
-1.6 

17:58 
•20.9 

N 

Tu 

2 

0:42 
1.1 

6:37 
18.3 

13:07 
L2 

19KJ7 
17.1 

Th 

2 

1:11 
2.8 

7K» 
16.8 

13:40 
2.7 

194'j 

s 

3 

0:24 
—0.9 

6:16 
19.9 

12.40 
-0.6 

18:42 
19.4 

W 

3 

1.-27 

2.8 

7:28 
16.6 

18:56 
2.9 

20:03 
15.3 

F 

3 

1:69 
4.1 

8K» 
16.4 

14:33 
4.1 

2th« 
U.l 

M 

4 

1:05 
0.6 

7:00 
18.4 

13:25 
1.0 

19:30 
17.6 

(L 

Th 

4 

2:20 
4.5 

8:28 
14.9 

14:66 
4.4 

21:16 
18.9 

a 

S 

4 

2:65 
6.8 

9:10 
14.8 

15:32 
6.0 

21:i=. 

Tu 

5 

1:50 
2.4 

7:50 
16.6 

14:16 
2,8 

20:28 
15.7 

F 

5 

3:26 
5.8 

9:48 
14.0 

16:10 
6.4 

22:46 
13.3 

s 

5 

4K)0 
6.0 

lona 

18.9 

16:88 
5.5 

23-- 

N 

W 

6 

2:43 
4.1 

8:55 
14.9 

15:17 
4.5 

21:43 
14a 

S 

6 

4:52 
6.4 

11:15 
13.8 

17:35 
6.7 

M 

6 

5:18 
6.2 

11:S2 
14.0 

17:45 
6.6 

Th 

7 

3:53 
5.8 

10:18 
13.9 

16:38 
5.5 

23:17 
13.5 

s 

7 

0K)2 
13.5 

6:18 
6.0 

12:26 
14.8 

18:50 
6.1 

E 
A 

Tu 

7 

0K)6 
18.8 

622 
6.8 

1225 
14.3 

ISC 

F 

8 

5r28 
6.3 

11:48 
14.0 

18:13 
5.5 

M 

8 

1:00 
14.2 

722 
6.0 

18:18 
16.0 

19:47 
4.2 

W 

8 

0:64 
14.4 

7:18 
5.0 

13:12 
14.9 

•It 

S 

9 

0-36 
13.7 

6:58 
5.7 

13:00 
14.5 

19:30 
4.6 

A 

E 

Tu 

9 

1:46 
15.1 

8:10 
8.8 

14K)0 
16.9 

20.'27 
8.1 

Th 

9 

1-.36 
16.8 

8.-04 
4.1 

13:53 
16.6 

2D-X' 
3.." 

S 

10 

1:37 
14.5 

8.-00 
4.4 

13:53 
15.6 

20:25 
8.5 

W 

10 

251 
16.1 

8:47 
3.2 

14:86 
16.7 

21:02 
2.3 

F 

10 

2:14 
16.2 

8:46 
3.1 

14-.31 
16.4 

21.iJl> 

M 

11 

2:22 
15.5 

8:44 
3.0 

11:86 
16.5 

21:05 
2.3 

Th 

11 

2:64 
17.0 

9:22 
2.0 

16.-09 
17.4 

21:36 
1.6 

S 

11 

2:61 
17.0 

9:23 
2.8 

15KJ8 
17.1 

21  r 

11 

Tu 

12 

2:58 
16.5 

9:22 
1.9 

15:13 
17.4 

21:38 
1.5 

F 

12 

3:35 

17.8 

9:54 
1.4 

16:40 
18.0 

22:07 
1.3 

• 

s 

12 

8:28 
17.7 

lOKW 
1.7 

15:47 
17.7 

It 

E 
A 

W 

13 

8:30 
17.4 

9:5.'> 
1.1 

15:48 
18.0 

22:10 
0.9 

• 

S 

13 

3:55 
18.3 

10:25 
1.1 

16:11 
18.2 

22:87 
1.3 

M 

13 

4K)6 
18.8 

10:37 
L8 

1624 
18.0 

1  r 

• 

Th 

14 

3:58 
18.1 

10:26 
0.7 

16:14 
18.5 

22:40 

s 

14 

4:27 
18.5 

10:67 
L2 

16:48 
18.2 

23:08 
1.7 

S 

Tu 

14 

4:42 
18.4 

11:15 
1.3 

17K» 
17.9 

23  ii 
If 

F 

15 

4:27 
18.4 

10:5.5 
0.8 

16:42 
18.5 

23:07 
1.0 

M 

15 

4:55 
18.3 

11:27 
L6 

17:12 
17.9 

23:40 
2.2 

W 

15 

6:18 
18.2 

11:52 
L5 

17:40 
17.5 

8 

16 

4:54 
18.4 

11:22 
1.1 

17:08 
18.3 

23:32 
1.6 

Tu 

16 

5:28 
17.8 

12K)0 
2.1 

17:48 
17.8 

Th 

16 

0:08 
2.4 

6:00 
17.7 

12:33 
L9 

S 

17 

5:20 
18.1 

11:47 
1.7 

17:34 
17.9 

23:59 
2.3 

S 

W 

17 

0:12 
3.0 

6:06 
17.1 

12:36 

2.8 

18:28 
16.4 

F 

17 

0:48 
3.0 

6:46 
17.0 

13:17 
2.5 

19:l-' 
1«  1 

M 

18 

5:47 
17.6 

12:14 
2.4 

18:04 
17.2 

Th 

18 

0:60 
8.8 

6:47 
16.1 

13:19 
8.6 

19:17 
15.3 

S 

18 

1:83 
8.7 

7:38 
16.1 

14K)7 
8.1 

2013 

i.v  •• 

Tu 

19 

0:27 
3.0 

6:20 
16.8 

12:45 
3.2 

18:40 
16.3 

F 

19 

1:35 
4.6 

7:40 
15.0 

14:12 
4.4 

20:22 
14.3 

s 

19 

2:27 
4fB 

8:38 
15.4 

15KM 

3.8 

21:22 
14- 

.s 

W 

20 

IKX) 
3.8 

6:68 
15.8 

13:22 
4.1 

19:24 
15.2 

}> 

S    20 

2:33 
5.5 

8:50 
14.1 

15:18 
6.0 

21:45 
13.7 

E 

M 

20 

8:28 
4.8 

9:49 
15.0 

16:10 
4.1 

Th 

21 

1:42 
4.8 

7-45 
15.4 

14.10 
4.9 

20:25 
13.9 

S  .21 

3:50 
5.9 

10:18 
14.0 

16:39 
5.1 

23:11 
14.1 

Tu 

21 

4:40 
5.0 

11:02 
15.3 

1721 
4.1 

2:144 

1> 

F 

22 

2:38 
5.8 

8:55 
13.4 

15:25 
5.8 

21:5H 
13.1 

M   22 

5:18 
5.6 

11:87 
14.9 

17:57 
4.4 

•     •    • 

W 

22 

6:58 
4.5 

12:10 
15.9 

18:30 
8,7 

S 

23 

4:05 
6.6 

10:38 
13.3 

17:02 
5.8 

23:36 
13.  G 

E 

Tu  23 

0:18 
15.2 

6:34 
4.5 

12:42 
16.2 

19:03 
3.1 

P 

Th 

23 

0:42 
15.9 

7:02 
3.6 

13:08 
16.6 

^-;j 

s 

24 

5:48 
6.1 

12:07 
14.6 

18:30 

4.8 

W '  24 

1:12 
16.5 

7:38 
2.9 

13:34 
17.6 

20:00 
1.7 

F    24 

1:86 
16.9 

8:02 
2.4 

14:02 
16.9 

M 

25 

0:45 
15.0 

7:07 
4.5 

13:08 
16.1 

19:36 
3.0 

P 

Th 

25 

2K)0 
17.9 

8:24 
1.2 

14:22 

18.8 

20:50 
0.5 

s 

25 

2r26 
17.9 

8:55 
1.2 

14.52 
18.2 

21  r3' 

1  I' 

Tu 

26 

1:40 
16.7 

8:03 
2.5 

14:00 
18.0 

20:28 
1.1 

F 

26 

2:46 
19.1 

9:12 
0.0 

15:08 
19.7 

21:35 
—0.4 

o  s 

26 

3:14 
18.6 

9:46 
0.4 

15:39 

ia.6 

22.  n 

E 

W 

27 

2:26 
18.4 

8:50 
0.5 

14:40 
19.6 

21:14 
—0.5 

o 

S 

27 

8:28 
19.9 

9:57 
—0.9 

16:02 
20.2 

22:-20 
—0.7 

N 

M 

27 

3:59 
19.1 

10:32 
-0.1 

16.-25 
18.7 

22:i«^ 
0.4 

P 

0 

Th 

28 

3:10 
19.9 

9:35 
—0.9 

15:30 
20.7 

21:58 
—1.5 

s 

28 

4.12 
20.3 

10:41 
—1.1 

16:37 
19.9 

28:01 
—0.4 

Tu 

28 

4:43 
19.2 

11:15 
-0.1 

17K)9 
18.3 

0.7 

F 

29 

3:50 
20.9 

10:16 
—1.8 

16:12 
21.4 

22:37 
—1.8 

N 

M 

29 

4:53 
20.0 

12:25 

—0.7 

17:17 
19.2 

23:43 
0.3 

W 

29 

6:24 
18.9 

11:57 
0.4 

17:48 
17.6 

.    .    . 

S 

30 

4:31 
21.1 

10:58 
—1.9 

16:53 
21.2 

23:18 
—1.3 

Tu  30 

5:35 
19.3 

12:08 
0.1 

18:01 
18.1 

Th  30 

0:18 
1.4 

6:07 
18.2 

12:38 
L2 

\6^ 

s 

31 

5:12 
20.7 

11:38 
—1.4 

17:34 
20.3 

1  F    31 

0:64 
2.3 

6:51 
17.3 

1320 
2-2 

(idiV, 

.  and 
:bart. 

noon 
p.m. 
oftbe 

The  tid 

a  company 

from  Mean 

which  is  9. 

,  unless  a  m 

The  tin 
(a.m.),  all 

#,  new 
equator,  A 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approxima 
7  feet  below  mean  sea  level.    To  find  the  de 
nus  ( - )  sign  is  before  the  height,  in  which 
le  used  is  Paris  Mean  Civil,  for  the  meridian  2 
greater  are  in  the  afternoon  (p.  m.)  and  whei 

moon:  }),  Istquar.:  Q,  full  moon;  <[_,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
tely  the  datum  of  soundings  on  the  Frenc 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

«  20'  E. :  O**  is  midnight.  12»«  is  noon;  all  hour*  1 
1  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator;  N,  S,  moon 

►n  the  second  line  of  eac 
n  feet  and  tenths,  are  rec 
h  Charts  for  this  region 
soundings  given  on  the 

em  than  12  are  in  the  fort 
for  instance,  15:47  is  3  47 
farthest  north  or  south 
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JANUARY. 

FEBRUARY. 

MARCH.                                j 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

T 

Day  of — 

Time  and  Height  of  High  and 
LowWater. 

a 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  |Mo. 

W.  Mo. 

W.  .Mo. 

1 ' 

F      1 

4:59 
17  8 

1155 
4.4 

18:07 
17.4 

M 

1 

1:16 
4.9 

7:88 
17.4 

18:50      20:13 
4.3       17.6 

n'm 

, 

4:16 
16.0 

12:10 
6.8 

18:56 
15.7 

S 

2 

0:29 
3.9 

6:55 
18.2 

13:09 
3.9 

19:22 
18.1 

N 

Tu 

2 

2:20 
4.1 

8:86 
18.8 

14-.60      21:06 
3.0        18.6 

Tu 

2 

0:64 
6.0 

7:28 
16.2 

13:28 
6.2 

19:56 
16.7 

^ 

3 

1:89 
8.4 

7A2 
19.1 

14:11 
3.0 

20:23 
19.1 

W 

3 

8:16 
8.0 

9:26 
19.3 

16:40      21:64 
1.7       19.6 

\Y 

3 

1:38 
6.1 

8:21 
17.4 

14:80 
3.8 

20:52 
17.9 

M 

1 

4 

2:87 
2.5 

8:44 
20.0 

15K)7 

L8 

21:10 
20.0 

Th 

4 

4:05 
L9 

10:08 
20.1 

16:22      22:82 
0.7       20.3 

Th 

4 

3K)0 
3.6, 

9:12 
18.5 

16:25 
2.4 

21:38 
19.2 

Tu 

5 

8:30 
1.6 

9:28 
20.7 

15:55 
0.9 

21:63 
20.6 

O 

F 

5 

4:46 
LI 

10:40 
20.6 

17:06      23:02 
0.3       20.6 

F 

5 

8:46 
2.2 

9:66 
19.6 

16:06 
L2 

22:18 
20.1 

gw 

6 

4:17 
1.0 

10:07 
21.1 

16:41 
0.2 

22:32 
20.9 

S 

6 

5:26 
1.0 

11K)0 
20.8 

17:44      23:14 
0.3        20.7 

.^ 

6 

4:26 
L6 

10:30 
20.4 

16:46 
0.5 

22:46 
20.7 

Th 

7 

5:02 
0.9 

10:36 
2L2 

17:20 
0.1 

28:00 
20.8 

s 

7 

6.-00 
L4 

11:04 
20.9 

18:16      28:20 
0.6       20.8 

i 

*i 

7 

.      6:06 
0.9 

10:46 
20.9 

17:23 
0.0 

22:50 
21.0 

F 

8 

5:41 
1.1 

10:54 
2L0 

18:00 
0.6 

23:16 
20.5 

A 

M 

8 

6:28 
L9 

11:22 
21.0 

18:38      28:41 
L2       21.0 

M 

8 

5:38 
LO 

10:48 
21.3 

17:50 
0.3 

28KX) 
21.3 

'8 

9 

6.18 
1.8 

11.15 
20.7 

18.36 
1  1 

23:36 
20.3 

Tu 

9 

6:48 
2.3 

11:60 
21.1 

18:58    .    .    . 
L7    .    .    . 

li 

Tu 

9 

6:00 
L3 

11:00 
2L7 

18:10 
0.7 

28:16 
21.7 

s'lo 

6:50 
2.5 

11:40 
20.5 

19K)4 
L9 

K 

W 

10 

0:10 
21.0 

7:10 
2.7 

12:22      19:24 
2L2         2.1 

\v 

10 

6:16 
L6 

11:26 
22.0 

18:80 
LI 

28:42 
22.0 

A    M 

11 

0:02 
20.0 

718 
3.3 

12:11 
20.1 

19:31 
2.6 

Th 

11 

0:45 
20.9 

7:86 
8.0 

13:00      19:61 
20.8         2.7 

Til 

11 

6:86 
L7 

11:66 
22.1 

18:50 
L5 

Tu 

12 

0:85 
19.7 

7:43 
4.0 

12:48 
19.7 

20:00 
3.3 

F 

12 

1:22 
20.6 

8K» 
8.4 

18:40      20:27 
20.1         3.4 

F 

12 

0:14 
22.0 

7:00 
2.0 

12:32 
21.8 

•|9^ 

E   W 

1 

13 

1.14 
19.2 

816 
4.4 

13.28 
19.1 

20:33 
3.8 

C 

S 

13 

2.-06 
19.8 

8:48 
4.0 

14:28      21:12 
19.2         4.1 

,-; 

13 

0:60 
2L6 

7:38 
2.6 

13:10 
21.0 

19:62 
3.0 

CTh 

14 

1:56 
18.8 

8  52 
4.7 

14:15 
18.5 

21:13 
4.3 

s 

14 

2:66 
18.8 

9:40 
4.7 

16r24      22:08 
18.0         5.0 

s 

14 

1:80 
20.6 

8:14 
3.4 

13:60 
19.9 

20:85 
4.0 

F 

15 

2:46 
18.8 

9:36 
5.1 

15:08 
17.8 

22:01 
4.7 

M   15 

3:68 
18.0 

10:48 
6.2 

16:33      28:22 
17.3         5.5 

<t    M 

15 

2:22 
19.4 

9K)4 
4.8 

14:60 
18.4 

21:80 
5.0 

S 

16 

8:44 
17.8 

10:31 
5.3 

16:11 
17.8 

2301 
5.0 

Tu,  16 

6:14 
17.7 

12:26 
6.0 

18:00    .    .    . 
17.6    .    .    . 

t- 

Tu 

16 

3:18 
18.1 

10:06 
6.1 

15:66 
17.2 

22:46 
5.8 

,     S;17 

4:50 
17.7 

11:44 
5.2 

17:24 
17.4 

8 

W   17 

1:26 
5.0 

6:46 
18.6 

14:14      19:44 
3.8       18.7 

\V 

17 

4:86 
17.8 

11:46 
5.3 

17:28 
17.1 

.    .    . 

Im   18 

0:29 
5.0 

6:04 
18  2 

13:26 
4.5 

18:42 
18.2 

Th  18 

2:48 
3.6 

8:12 
20.0 

16:18      20:60 
2.0       20.5 

Th 

18 

1K» 
5.4 

6:16 
17.9 

13:60 
4.0 

19:85 
18.6 

Tu 

19 

2.01 
4.2 

718 
19.3 

14:36 
8.2 

19:56 
19.4 

F 

19 

8:46 
L7 

9:12 
2L7 

16:08      21:42 
—0.1        22.2 

F 

19 

2:28 
3.8 

8:06 
19.7 

14:66 
1.9 

20:44 
20.7 

s   W 

20 

8.05 
8.1 

8:22 
20.7 

16:84 
1.7 

20:65 
20.8 

f 

S 

20 

4:80 
0.0 

9:56 
22.2 

16:52      22:25 
-L5        23.6 

S 

20 

3:24 

L4 

9:04 
2L8 

16:46 
-0.4 

21:82 
22.7 

Th 

21 

3:58 
1.7 

9:12 
21.9 

1654 
0.3 

21:43 
21.9 

s 

21 

6:14 
— L2 

10:38 
24.2 

17:S6      23:04 
-2.4        24.2 

• 

*i 

21 

4:10 
-0.6 

9:52 
23.6 

16:80 
-2.0 

22:12 
24.2 

• 

F 

22 

4:45 
0.6 

9:58 
22.8 

17K» 
-0.6 

22:27 
22.6 

M 

22 

6:64 
-1.7 

11:16 
24.4 

18:12      28:40 
—2.5       24.2 

'-: 

M 

22 

4:62 
—2.0 

10:26 
24.7 

17:12 
-8.1 

22:46 
24.9 

P 

S 

23 

5:26 
0.1 

10:89 
23.3 

17-48 
— L2 

28.-07 
23.0 

E 

Tu  23 

6:32 
-1.6 

11:63 
24.2 

18:50    .    .    . 
— 2.0    .    .    . 

Tu 

23 

6-.82 
-2.7 

11:00 
.26.0 

17:61 
-8.1 

28:20 
24.8 

s 

24 

6:06 
—0.1 

11.20 
23.4 

18:28 
—LI 

23:46 
23.0 

W 

24 

0:14 
28.8 

7:08 
—0.8 

12:30      19:30 
23.3      -0.9 

\V 

24 

6:10 
-2,6 

11:86 
24.7 

18:30 
—2.4 

28:62 
24.3 

M 

25 

6:47 
0.1 

12:00 
28.1 

19:09 
-0.7 

Th 

25 

0:60 
22.6 

7:50 
0.4 

18.-0&      20:16 
22.0         0.7 

Th 

25 

6:48 
— L6 

12:10 
23.8 

19:07 
-l.l 

EjTu 

26 

0:26 
22.5 

7:28 
0.6 

12:41 
22.2 

19:50 
0.1 

F 

26 

1:80 
21.1 

8:28 
L9 

13:46      20:66 
20.2         2.& 

F 

26 

0:26 
28.0 

7:26 
0.0 

12:42 
22.2 

19:60 
0.8 

t^' 

27 

1:08 
21.6 

8:12 
1.5 

18:24 
21.0 

20:36 
1.4 

}) 

8 

27 

2:10 
19.4 

9:21 
8.5 

14:80      21:56 
18.2         4.8 

s, 

27 

1:00 
2L3 

8:12 
1.7 

13:20 
20.2 

20:36 

2.8 

})   Th 

28 

1:53 
20.4 

9:00 
2.5 

14:12 
19.6 

21:26 
2.6 

S 

28 

/ 

8:00 
17.4 

10:35 
6.1 

16:30      23:24 
16.8         5.8 

i 

S 

28 

1:38 
19.2 

8:67 
8.6 

14:00 
18.1 

21:30 
4.7 

F 

29 

2:45 
19.0 

9:57 
8.7 

15.-07 
18.0 

22:29 
3.9 

M 

29 

2:20 
17.2 

10:04 
6.2 

14:54 
16.0 

22:65 
6.3 

S 

30 

3:46 
17.7 

11:12 
4.7 

16:45 
16.7 

23.52 

4.8 

Tu 

30 

3.-24 
16.4 

11:42 
6.1 

18;40 
15.3 

1 

31 

6.25 
17.0 

12:40 
5.0 

19:11 
16.7 

he  orde 
height! 
ings,  w 
n  scale 
efore  tt 
eanClvi 
aftemc 
lar.;  O. 
fee  or  p 

' 

\X 

31 

0-28       7:04      18:00      19:40 
6.6       16.6         6.6        16.4 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
h  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

The  tid 
a  comparisi 
from  Mean 
which  is  11 
unless  a  mi 

The  tin 
(a.m.), all 

#,  new 
equator;  A 

es  are  placed  in  t 
an  of  consecutive 
Low  Water  Spr 
.8  feet  below  mea 
nu«  (— )  sign  is  b 
le  used  is  Paris  M 
greater  are  In  the 
rmoon;  ^.Istqi 
,  P.  moon  in  apo{ 

r  of  occurr 
)  will  mdic 
hich  is  ap 
vel     To  fi 
le  height.  1 
1,  for  them 
»on  (p.m.) 
full  moon 
erigee. 

encc 
ate^ 
prox 
tidtl 
n  w 
erid 
Eind 

•.wi 
^irhet 
ima 
ledc 
Hich 
ianS 
wrhei 
3d  c 

th  their  times  on  the  first  line  ar 
her  it  is  high  or  low  water.   Th 
tely  the  datum  of  soundings  o 
ipth  of  water,  add  the  tabular  h 
case  subtract  it. 

»o20'  E.;  0»»  ifi  midnight,  12»»  isnoc 
a  diminished  by  12  give  the  time 
luar.,  £,  moon  on  the  equator 

idb 
eh( 
Q  tl 
elgl 

>n;  i 
»ai 

N, 

eights  o( 
jights,  in 
le  F'renc 
n  to  the 

ill  hours 
ter  noon 
S,  moon 
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APRIL. 

MAY. 

JUNE. 

1 

a 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

a 

1 

Dayof- 

Time  an 

2:00 

4.8 

d  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  HigbaM 
Low  Water. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

Th 

1 

1:87 
5.6 

8:00 
16.7 

14:04 
4.3 

20:30 
17.7 

A 

S       1 

8:12 
17.3 

14:18 
3.7 

20:36 
18.4 

,Tu 

1 

2:45 
8.6 

830 
18.8 

15-04 
3.0 

19.' 

F 

2 

2:84 
4.2 

8:46 
18.0 

14-.65 
2.9 

21:12 

18.9 

E 

S 

2 

2:45 
8.4 

8:50 
18.5 

15K)6 
2.6 

21:08 
19.5 

W 

2 

3:26 
2.8 

8:40 
19.8 

16:42 
2.4 

A 

S 

3 

8:22 
2.7 

9:27 
19.1 

15:41 
1.6 

21:50 
19.9 

M 

3 

8.-24 
2.5 

9:16 
19.6 

15:45 
1.8 

21:26 
20.3 

Th 

3 

4.-06 
1.9 

9:10 
20.7 

16:16 
2.0 

21± 

21.1 

s 

4 

4:00 
1.8 

9:58 
20.1 

16.-20 
0.8 

22:12 
20.7 

Tu    4 

1.8 

9:30 
20.5 

16:20 
1.3 

21:84 
21.1 

O 

F 

4 

4:84 
1.4 

9:42 
21.2 

16:50 
L8 

21 S 

E 

o 

M 

6 

4:88 
1.2 

10:17 
20.8 

16:54 
0  5 

22:18 
21.2 

c 

W    5 

4-.85 
1.4 

9:40 
21.2 

16:47 
1.8 

21:62 
21.8 

S 

5 

6.-07 
L2 

1030 
21.6 

1730 
1.9 

22  S. 

211 

Tu 

6 

5K» 
1.0 

10:21 
21.4 

17:20 
0.5 

22:25 
2L7 

Th    6 

5K)0 
1.1 

10K)6 
21.8 

17:10 
1.3 

22:20 
22.2 

s 

s 

6 

5:40 
1.3 

10:56 
21.6 

17:68 
2.2 

•2S10 

W 

7 

5:80 
1.0 

10:35 
21.9 

17:87 
0.9 

^:46 
22.2 

F 

7 

5:24 
1.1 

10016 
22.1 

17:84 
1.5 

22:50 
22.4 

M 

7 

6:20 
1.6 

11:35 
21.4 

18:40 
2.7 

23-5: 

21.'^ 

Th 

8 

5:50 
.        11 

11:00 
22.4 

17:68 
1.2 

28:15 
22.4 

S 

8 

5-.60 
L8 

11:10 
22.1 

18KB 
2.0 

28:26 
22.2 

Tu 

8 

7K» 
1.9 

12:18 
20.8 

1930 
SwS 

F 

9 

6:10 
L3 

11:80 
22.4 

18:20 
1.6 

23:47 
22.4 

8 

s 

» 

6:19 

1.7 

11:47 
21.7 

18:87 
2.6 

W     9 

1 

0-.86 
20.7 

7:46 
2.5 

13K)6 
20.0 

T^ 

S 

10 

6:84 
1.7 

12:07 
22.0 

18:50 
2.8 

M 

10 

D.-05 
21.6 

6:58 
2.3 

12.-28 
20.9 

19:20 
3.6 

Th 

10 

136 
19.7 

835 
3.1 

14:00 
19.1 

■ilfli 

4.2 

s 

11 

0:24 
21.6 

7:08 
2.4 

12:45 
21.1 

19:30 
3.2 

Tu  11 

0:45 
20.7 

7:42 
8.1 

13:15 
19.8 

20K» 
4.4 

C 

F 

11 

2:28 
18.8 

9:40 
3.6 

16KM 

18.4 

22.lt 
V 

8 

M 

12 

IKS 
20.8 

7*2 
8.2 

13:30 
20.0 

20:15 
4.2 

a 

W  12 

1:37 
19.5 

8:38 
3.9 

14:10 
18.6 

21:05 
6.0 

E 
P 

S 

12 

3:32 
18.0 

10:58 
3.7 

1635 
18.2 

43 

(C 

Tu 

13 

1:50 
19.5 

8:44 
4.2 

14:25 
18.4 

21:12 
5.2 

Th  13 

2:85 
18.2 

9*0 
4.5 

16:17 
17.7 

22:26 
6.4 

s 

13 

5KN) 
18.0 

12:10 
3.3 

18:16 
18.7 

W 

14 

2:52 
18.1 

9:50 
4.9 

15:32 
17.3 

22:30 
5.9 

F    14 

8:50 
17,5 

11:15 
4.6 

16:60 
17.6 

.    .    . 

M 

14 

0:64 
3.5 

6:45 
18.8 

13.32 
2.7 

19-/) 

19.:' 

Th 

15 

4:10 
17.2 

11:30 
5.0 

17.-06 
17.2 

S    15 

0:10 
4.8 

5:35 
17.9 

12:45 
3.6 

18:50 
18.9 

Tu 

15 

1:58 
2.4 

7-.60 
20.0 

1434 
1.7 

21.. 

F 

16 

0:42 
5.8 

6:00 
17.7 

13:20 
8.8 

19:20 
18.6 

E 
P 

s;i6 

1:80 
8.4 

7:18 
19.4 

18:66 
2.0 

19:64 
20.7 

W 

16 

2:65 
1.3 

8:40 
21.0 

15:18 
0.8 

21  JO 

21.* 

8 

17 

2:00 
3.5 

7:45 
19.6 

14:27 
1.8 

20:22 
20.9 

Ml  17 

2:26 
1.6 

8:12 
20.1 

14:60 
0.6 

20:40 
22.2 

• 

Th 

17 

8:44 
0.0 

938 
21.7 

16K)8 
0.3 

P 
E 

S 

18 

2:56 
L8 

8:42 
21.7 

15:20 
—0.3 

21:08 

22.  H 

Tu'  18 

330 
0.0 

9:00 
22.5 

15:40 
-0.7 

21:20 
28.4 

F 

18 

4:86 
-0.6 

10K» 
22.0 

16:66 
0.0 

22^4 

22.3 

M 

19 

3:45 
—0.6 

9:28 
23.5 

16:06 
—1.9 

21:50 
24.2 

• 

W 

19 

4.-06 
—1.1 

9:45 
23.4 

16:25 
-1.8 

22:02 
23.9 

N 

S 

19 

530 
-0.5 

10:48 
21.8 

17:40 
0.3 

•22 /« 
21? 

•  iTu 

1 

20 

4:28 
-2.0 

10:04 
24.5 

16:46 
-2.6 

22:22 
24.9 

Th 

20 

4:48 
—1.7 

10:20 
23.6 

17:10 
— L4 

22:86 
23.7 

s 

20 

6:00 
-0.2 

11:22 
21.2 

1832 
LI 

7S^ 
21.2 

W 

21 

5:08 
—2.5 

10:40 
24.7 

17-.30 
—2.6 

22:58 
24.7 

F 

21 

5:32 
-1.5 

10:57 
28.2 

17:54 
—0.6 

23:12 
23.0 

M 

21 

6:42 
0.6 

11:50 
20.5 

19KM 
2.0 

20  4 

Th 

22 

5:49 
—2.2 

11:14 
24.3 

18K)7 
—1.8 

23:30 
24.0 

N 

8 

22 

6:15 
-0.6 

11:30 
22.2 

18:83 
0.5 

23:40 
21.9 

Tu 

22 

733 
1.6 

1236 
19.7 

19:44 
8.1 

F 

23 

6:27 
-L8;, 

11:46 
23.8 

18:48 
—0.4 

.    .    . 

S 

23 

6:65 
0.5 

12:04 
21.0 

19:46 
1.8 

W 

23 

0:82 
19.4 

8KB 
2.6 

13K» 
18.8 

aO:2& 

41 

S 

24 

0:02 
22.6 

7:08 
0.1 

12:22 
21.7 

19:30 
1.4 

M 

24 

0:15 
20.6 

7:40 
1.9 

12:40 
19.2 

20K)2 
3.6 

Th 

24 

1:10 
18.5 

8:44 
8.6 

13:40 
18.0 

2l<^ 
U 

N 

s 

26 

0:85 
21.0 

7:55 
L9 

12:68 
20.0 

20:20 
3.3 

Tu 

25 

0:52 
19.1 

8.24 
8.3 

13:20 
18.2 

20:50 
4.8 

A 

3) 

F 

25 

1-.62 
17.7 

9:80 
4.4 

1435 
17.4 

2151 

5.4 

M 

26 

1:14 
19.1 

8:40 
3.6 

18:40 
18.0 

21:13 
4.9 

W 

26 

1:34 
17.6 

9:17 
4.6 

14.K)6 
16.9 

21:62 
5.7 

E 

8 

26 

2:44 
17.0 

10:12 
4.9 

1530 
17.0 

2245 

5.: 

D 

Tu 

27 

1:65 
17.4 

9:45 
5.1 

14:30 
16.3 

22:28 
6.2 

D  Th 

27 

2.-24 
16.4 

10:21 
5.8 

16K)6 
16.0 

28:00 
6.2 

S 

27 

8.38 
16.5 

11.08 
5.1 

16-22 
16.8 

25:4^ 

57 

W 

28 

2:60 
15.6 

11.-06 
5.9 

18:14 
15.  t 

23:52 
6.7 

A    F 

28 

3:28 
15.6 

11:30 
6.5 

18.-22 
16.0 

M 

28 

4:45 
18.5 

12^8 
6.1 

17.2 

:Th 

29 

6:34 
15.2 

12fl4 
5.8 

19:05 
16.1 

.    .    . 

!  S 

29 

0:10 
6.2 

6:87 
16.7 

12:86 
5.3 

19K)6 
16.7 

Tu 

29 

0.S2 
5.8 

6K» 

17.1 

18:18 

4.8 

1«.4D 

IRO 

F 

30 

IKK) 
5.9 

7:25 
16.2 

13:26 
4.8 

19:54 

17.2 

30 
31 

1:10 
6.6 

2K» 
4.6 

7:18 
16.6 

7:62 
17.6 

13:30 
4.6 

14:20 
3.8 

19:42 
17.6 

20:10 
18.7 

W 

30 

1:52 
-     4.5 

7:08 
18.0 

14.14 

4.2 

l?Ji 
191 

The  tid 
a  compari» 
from  Mear 
which  i8  11 
unless  a  m 

The  tin 
(a.m.),  all 

•.  new 
equator:  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  l.s  approxima 
.3  feet  below  mean  sea  level.    To  find  the  d 
inus  ( - )  sign  is  before  the  height,  in  which 
le  used  is  Paris  Mean  Civil,  for  the  meridian  2 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
'  moon ;  D,  Ist  quar. ;  Q,  full  moon  ;  (C,  3d 
,  P,  moon  in  apogee  or  perigee. 

Lh  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.   The  heignts,  it 
telv  the  datum  of  soundings  on  the  Fren 
epth  of  water,  add  the  tabular  height  to  the 
case  subttact  it. 

'^'20'E.:  Ok  is  midnight.  12»ia  noon;  allhoure 
n  diminished  by  12  give  the  times  after  noon 
quar. ;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day 
I  feet  and  tenths,  are  reckoDej 
ch  Charts  lor  this  reeion.  And 
soundings  given  on  the  ebart. 

less  than  12  are  in  the  roreiKC« 
:  for  Instance.  15:47  Is  S  47  p.  m 
farthest  north  or  south  of  tbe 
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JULY. 

.VLTOrST. 

SEPTEMBER. 

c ,  Day  of— 

Time  and  Height  of  High  and 
Low  vVuicr, 

S 

Day of— 

Tlmtj  nud  FiciehC  of  High  and 
lAiVf  Water 

€ 

Day  of— 

Time  and  Height  of  Hi{ 
Low  Water. 

;hand 

2249 
24.3 

1  \v.|mo. 

W. 

Mo. 

W. 

Mo. 

iTh 

1 

2:44 
8.4 

7:58 
19.1 

15:06 
3.4 

20:20 
20.2 

o 

S 

1 

4:02 
L4 

9:16 
2L0 

16-24 
1.6 

21:34 
22.0 

P 

W 

1 

511 
-2.0 

1035 
23.9 

17:30 
— L3 

F 

2 

3:84 
2,4 

8:43 
20.1 

15:53 
2.6 

21:00 
21.0 

M 

2 

4:48 
0.2 

10:03 
22.0 

17:08 
0.8 

22:18 
22.8 

E 

Th 

2 

6:49 
—2.2 

11:12 
24.2 

1808 
-1.6 

23-27 
24.3 

c  s 

3 

4:17 
1.5 

9:25 
20.9 

16:86 
2.0 

21:40 
21.8 

Tu 

3 

6.-29 
-0.6 

10:44 
22.6 

17:48 
0.2 

22:58 
23.2 

F 

3 

6:27 
—1.9 

11:49 
24.0 

18:46 
—0.9 

s 

4 

4:58 
0.9 

10:15 
21.4 

17:16 
1.6 

22:20 
22.1 

p 

w 

4 

6:08 
—0.8 

11:25 
22.9 

18:27 
0.2 

23:38 
23.1 

S 

4 

0K)3 
23.7 

7:06 
—11 

12:25 
23.0 

19:25 
0.1 

M 

5 

657 
0.6 

10:46 
21.7 

17:57 
1.6 

23:01 
22.2 

Th 

5 

6:47 
-0.6 

12:05 
22.6 

19:06 
0.6 

s 

5 

0:41 
22.6 

7:47 
0.4 

13:03 
21.8 

20:08 
15 

,Tu 

6 

6:12 
0.6 

11:28 
21.7 

18:37 

1.8 

23:44 
22.0 

E 

F 

6 

0:19 
22.6 

7:28 
-0.1 

12:46 
22.0 

19:47 
1.2 

c 

M 

6 

1.22 
20.8 

8:31 
2.1 

13:46 
19  9 

•20:56 
3.0 

p'w 

7 

6:68 
0.9 

12:12 
21.5 

19:18 
2.1 

•    •    • 

S 

7 

1:02 
2L7 

8:09 
0.9 

13:28 
21.1 

20:31 
2.1 

Tu 

7 

2:08 
18.9 

9:28 
8.8 

14:34 
18.0 

22:02 
4.5 

Th 

8 

0:28 
21.4 

7.42 
1.2 

12:67 
20.9 

20:04 
2.6 

a 

s 

8 

1:47 
20.4 

8:66 
2.1 

14:16 
19.8 

21:21 
3.1 

N 

W 

8 

3:03 
16.9 

10:46 
5.3 

15:39 
16.4 

23:34 
5.6 

E^F 

9 

1:15 
20.7 

8:29 
2.0 

18:47 
20.1 

20:54 
3.0 

M 

9 

2:37 
18.9 

9:50 
3.8 

15:09 
18.4 

22:26 
4.2 

Th 

9 

6:31 
16.8 

12:20 
5.9 

18:69 
16.2 

(C    s 

10 

2:07 
19.6 

9.21 
2.6 

14:42 
19.2 

21:51 
8.6 

Tu 

10 

3:38 
17.4 

11:04 
4.5 

16.-23 
17.3 

23:51 
4.8 

F 

10 

1:00 
6.2 

7:29 
16.7 

18:32 
6.0 

19:56 
17  3 

'  s 

11 

3:06 
18.6 

10:20 
3.3 

15:47 
18.5 

22:56 
4.0 

\V 

11 

6:09 
16.6 

12:84 
5.0 

19:01 
17.2 

.     .    . 

S 

11 

2:06 
3.8 

8.28 
18.1 

14.34 
3.7 

20:48 
18.5 

;M 

12 

4:17 
18.0 

11:32 
3.7 

17:14 
18.1 

N 

Th 

12 

1:14 
4.6* 

7:40 
17.2 

13-49 
4.6 

20:06 
18.0 

s 

12 

2:66 
2.4 

9:16 
19.3 

16:24 
2.3 

21.33 
19.7 

Tu  13 

0:16 
4.1 

6:10 
17.8 

12:50 
3.7 

19:00 
18.5 

F 

13 

2:22 
3.5 

8:39 
18.3 

14:47 
3.4 

21:00 
19.0 

M 

13 

8:44 
0.9 

9-58 
20.4 

16:09 
L2 

22:09 
20.6 

iwi4 

1:33 
3.6 

7:34 
18.5 

14K)3 
3.8 

20:04 
^19.4 

S 

14 

8:17 
2.1 

9:28 
19.4 

16:40 
2.2 

21:46 
20.0 

• 

Tu 

14 

4:26 
0.1 

10:28 
21.0 

16:47 
0.7 

22:34 
21.2 

Th  15 

2:47 
2.4 

8:36 
19.4 

15:01 
2.4 

20:58 
20.2 

s 

15 

4K)6 
0.8 

10:12 
20.3 

16:27 
LI 

22:24 
20.8 

W 

15 

6:02 
—0.1 

10:48 
21.2 

17:19 
0.6 

22:40 
.  21.4 

n|  F    16 

3:31 
1.4 

9:29 
20.2 

15:65 
1.6 

21:43 
20.9 

• 

M 

16 

4:48 
0.0 

10:48 
20.8 

17:08 
0.7 

22:56 
21.1 

E 
A 

Th 

16 

5:85 
0.1 

10-61 
2L4 

17:48 
1.0 

22-50 
21.6 

•  !  S    17 

4:19 
0.5 

10:12 
20.8 

16:41 
LO 

22:25 
21.2 

Tu  17 

5:26 
-0.1 

11:12 
20.9 

17:46 
1.0 

23:03 
21.1 

F 

17 

6KX) 
0.6 

IIKM 
2L6 

18:06 
1.5 

2310 
2L8 

S    18 

5:04 
—0.1 

10:50 
21.0 

17:36 
0.6 

22:54 
21.2 

W 

18 

6:01 
0.1 

11:19 
20.9 

18:19 
L3 

23:18 
21.1 

S 

18 

6:17 
1.8 

11:25 
2L8 

18:25 
L9 

23:40 
21.8 

M  19 

6:46 
—0.1 

11:20 
20.8 

18:05 
1.1 

23:15 
21.0 

A 
E 

Th 

19 

6:32 
0.8 

11:34 
20.9 

18:44 
1.9 

23:41 
2L1 

s 

19 

6:37 
L8 

11.56 
21.7 

18:46 
2.8 

-     • 

Tu  20 

6:25 
0.3 

11:40 
20.6 

18:44 
1.8 

23:41 
20.7 

F 

20 

6:55 
1.4 

11:59 
20.8 

19.06 
2.5 

M 

20 

0:12 
2L6 

7;02 
2.6 

12:31 
21.3 

19.18 
2.9 

|W  21 

1       1 

7:00 
1.0 

12:04 
20.3 

19:17 
2.6 

S 

21 

0:11 
20.9 

7:18 
2.1 

12:30 
20.6 

19:27 
8.0 

Tu 

21 

0:49 
20.8 

7.36 
3.4 

13:10 
20.6 

19:55 
3.7 

Th 

22 

0:10 
20.3 

7:31 
2.0 

12:32 
19.9 

19:46 
3.3 

s 

22 

0:45 
20.6 

7:42 

2.8 

13:06 
20.3 

19:57 
3.5 

D 

W 

22 

1:29 
19.7 

8:17 
4.3 

13:67 
19.8 

2041 
4.5 

A    f;23 

0:41 
19.8 

8:01 
2.7 

18K)6 
19.3 

20:15 
4.0 

M   23 

1:23 
20.0 

8:16 
3.6 

18:47 
19.7 

20:33 
4.1 

s 

Th 

23 

2:24 
18.4 

9:10 
6.3 

14:62 
18.1 

21:44 
5.2 

S    24 

1:19 
19.8 

8:31 
3.6 

13:44 
18.9 

20:47 
4.5 

D 

Tu  24 

1 

2:08 
19.0 

8:66 
4.3 

14:83 
18.8 

21:20 

4.8 

F 

24 

3:28 
17.1 

10-18 
6.0 

16:04 
17  2 

23:08 
6.6 

D    S 

25 

2:01 
18.6 

9:05 
4.1 

14:28 
18.4 

21:24 
4.9 

W  25 

2:58 
18.0 

9:46 
6.1 

15:30 
17.9 

22:18 
5.8 

S 

25 

4:61 
16.8 

12:18 
6.8 

17-38 
17.4 

M 

26 

2:48 
18.0 

9:46 
4.6 

15:19 
17.9 

22:11 
6.3 

Th  26 

4.-03 
17.1 

10:60 
6.7 

16:40 
17.4 

23:40 
6.4 

s 

26 

1:15 
4.6 

6:50 
17.9 

13:59 
4.8 

19:-29 
19.1 

Tu 

27 

8:45 
17.3 

10:36 
5.1 

16:19 
17.5 

23:11 
5.4 

s 

F   27 

5:23 
17.0 

12:88 
5.6 

18:06 
17.8 

.    .     . 

M  j  27 

2:27 
2.5 

8:11 
20.1 

14:66 
2.1 

20:31 
21.2 

W  28 

4:50 
17.0 

11:44 
5.3 

17:28 
17.6 

.    .    . 

S    28 

1 

1:41 
4.5 

7:00 
18.0 

14^19 
4.4 

19:38 
19.2 

Tu  28 

3:20 
0,2 

9:00 
22.2 

15-44 
0.0 

21.16 
23.1 

Th  29 

0:38 
5.1 

6:05 
17.4 

13:23 
5.0 

18:43 
18.5 

S 

29 

2:51 
2.8 

8:23 
19.8 

16:18 
2.6 

20:41 
21.0 

9 

E 

Wl29 

1 

4K)4 
— L6 

9:40 
23.9 

16:26 
—1.5 

21:56 
24.4 

s     F|30 

2.-09 
4.1 

7:21 
18.5 

14:38 
4.0 

19:50 
19.6 

M'30 

8:42 
0.8 

9:14 
21.6 

16:08 
0.8 

21:29 
22.6 

Th30 

4:46 
—2.6 

10:16 
24.9 

17:06 
—2.2 

22:33 
25.0 

1  S 
1 

31 

3:12 
2.8 

8:26 
19.8 

16'.86 

2.8 

20:45 
20.9 

O 

Tu  31 

4:28 
—0.8 

9:58 
23.0 

16:50 
—0.6 

22:11 
28.8 

1 

Th 
acorn 
from  ] 
which 
unless 

Th 
(a.  m. 

equate 

etid 
paris 
tfear 
isll 
am 
etin 
),al 
neM 
)r;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
1  Low  Water  Springs,  which  is  approxima 
.3  feet  below  mean  sea  level.    To  find  the  de 
inus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Paris  Mean  Civil,  for  the  meridian  2 
greater  are  i  n  the  afternoon  (p.m.)  and  whe 
moon:  ^.  1st  quar.:  O.  f"^!  moon;  (^,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  in 
tely  the  datum  of  soundings  on  the  Frenc 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

0  20'  E.:  Ok  ismidnight,  12^  is  noon;  all  hours 
n  diminished  by  12give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,S,  moon 

>n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

h  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  lor  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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i: 

OCTOBER. 

S 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

DECEMBER.                             | 

s 

Day of— 

Time  and  Hei«ht  of  High  and 
Low  Water. 

Day  of— 

Day of— 

Time  and  Height  of  High  Kod 
Low^'aler 

W. 

Mo. 

W.  'Mo. 

1 

W. 

Mo. 

'  F 

1 

5:23 
—2.8 

10:50 
25.0 

17:44 
-2.8 

23K)7 
24.9 

M 

1 

6:22 
—0.8 

11:40 
23  1 

18:46 
-0,4 

.    .    . 

W 

1 

6-.W 
1.1 

11. .59 
21.4 

19:19 
LO 

S 

2 

6:02 
—2.4 

11:26 
24.5 

18:21 
-1.6 

23:42 
24.1 

N 

Tu 

2 

0:00 
22.2 

7:07 
0.9 

12:15 
21.6 

19:31 
1.3 

Th 

2 

0:26 
20.3 

7:42 
2.6 

1236 
19.9 

2Div. 
2.4 

1 

3 

6:42 
-1.2 

12:02 
23.4 

19:02 
-0.4 

• 

W 

3 

0:39 
20.4 

7-55 
2.7 

12:54 
19.7 

20-22 
8.0 

F 

3 

1:04 
18.9 

8:32 
4.1 

13:17 
18  3 

21  «i 

M 

4 

0:19 
22.6 

7:23 
0.5 

12:37 
21.8 

19:45 
1.3 

<L 

Th 

4 

1:21 
18.4 

8-52 
4.5 

13:38 
17.6 

21-25 
4.6 

c 

S 

4 

1:51 
17.4 

9:31 
6.2 

14.1X5 
16.9 

22:60 

4.: 

'      Tu 

5 

0:58 
20.8 

8:11 
2.5 

13:17 
19.8 

20:37 
8.2 

F 

5 

2:12 
16.6 

10:16 
6.7 

14:33 
15.9 

22:45 
6.4 

S 

5 

2-58 
16.2 

10:39 
&8 

15.11 
15.9 

2S:flS 
5.> 

?!'^ 

6 

1:40 
18.6 

9:09 
4.8 

14:02 

17.7 

21:44 
4.7 

S 

6 

5:50 
15.7 

11.80 
6.2 

18:14 
15.4 

M 

6 

6:08 
16.1 

11:46 
6.0 

1821 
15,7 

.     .    . 

I'xh 

7 

2:34 
16.  ft 

10.30 
5.8 

15:08 
15.8 

23:16 
6.7 

s 

7 

0:00 
5.2 

6:46 
16.5 

12.39 
5.6 

19:00 
16.5 

E 
A 

Tu 

7 

0:15 
5.2 

6:51 
16.6 

12:48 
5,5 

19:13 

16  4 

F 

8 

6:14 
15.6 

12-00 
6.8 

18:41 
15.8 

M 

8 

1:08 
4.6 

7:36 
17.7 

1837 
4.5 

19:56 
17.6 

w 

8 

1:13 
4.7 

7:88 
17.4 

18:42 
4.7 

19  h\ 
17.3 

s 

9 

0:35 
5.3 

7:18 
16.8. 

33:11 
6.3 

19.38 
17.1 

A 

£ 

Tu 

9 

2K)0 
8.8 

8:20 
18.5 

14:24 
8.4 

20:37 

18.5 

Th 

9 

2:06 
4.0 

8:14 
18.3 

14.32 
3.8 

2&r3 

s 

10 

1:41 
4.1 

8K)8 
18.0 

14:12 
4.0 

20-27 
18.3 

W 

10 

2:46 
2.6 

8.57 
19.5 

15:07 
2.4 

21:09 
19.5 

F 

10 

2:52 
8.3 

8:40 
19.2 

1516 
i9 

2DS) 

M 

11 

2:38 
2.6 

8:63 
19.2 

15K)0 
2.5 

21:09 
19.4 

Th 

11 

8:27 
1.7 

9:21 
20.3 

15:48 
1.6 

21.29 
20.3 

S 

11 

S.'82 

2.8 

8-.58 
20.1 

15:54 
2.3 

210ri 

au.6 

Tu 

12 

3:16 
1.3 

9:30 
20.8 

15:41 
L4 

21:43 
20.4 

F 

12 

4KB 

1.4 

9:33 
20.9 

16:22 
1.4 

21:a'i 
20.9 

• 

s 

12 

4:09 
2.3 

9:16 
20.9 

1658 
1.7 

21*! 

2ij.7 

E 
A 

W 

13 

3:58 
0.6 

9:58 
20.9 

16:18 
0.9 

22:05 
21.0 

• 

S 

13 

4:34 
1.3 

9:89 
21.4 

16:48 
1.3 

21:52 
21.8 

M 

13 

4:42 
2.2 

9:42 
21.6 

17:00 
1.4 

2L:tn 
21.2 

• 

Th 

14 

4:36 
0.3 

10:11 
21.3 

16:51 
0.7 

22  06 
21.4 

S 

14 

4:58 
1.6 

10.02 
21.8 

17:10 
L3 

22:17 
21.6 

S 

Tu 

14 

2,2 

10:15 
21.8 

1738 
L4 

22:36 
21-5 

F 

15 

5:08 
0.5 

10:12 
21.6 

17:16 
0.9 

22:19 
21.6 

M 

15 

6:19 
1.9 

10:81 
22.1 

17:32 
1.6 

22:60 
21.7 

W 

15 

5:41 
2.8 

10-.61 
22.0 

17« 
L5 

2313 
21.4 

S 

16 

5:26 
1.0 

10:30 
2L9 

17:84 
1.8 

22:41 
21.9 

Tu  16 

6:44 
2.8 

11:08 
22.0 

18:00 
1.9 

23:25 
21.6 

Th 

16 

6:16 
2.6 

11:90 
21.8 

18  96 
L8 

23»4 

21.: 

l» 

17 

6:44 
1.5 

10:66 
22.1 

17:54 
1.6 

2311 
22.0 

S 

W  17 

1 

6:14 
2.9 

11:41 
21.6 

18:84 
2.4 

F 

17 

6:52 
8.1 

12:12 
21.3 

19:16 
2.3 

•    •   ■ 

M 

18 

6:05 
2.0 

11:26 
22.0 

18:15 
2.0 

23:45 
21.7 

Th 

18 

OKM 
20.9 

6:58 
8.6 

12:22 
20.9 

19:17 
3.1 

8 

18 

0-40 
20.5 

7.87 
8.5 

12:58 
20.5 

20<n 

Tu 

19 

6:31 
2.7 

12:02 
21.6 

18:48 
2.6 

F 

19 

0:48 
20.0 

7:40 
4.3 

13:10 
19.8 

20:09 
8.8 

S 

19 

1:29 
19.7 

8:28 
4.0 

18:50 
19.5 

2LV^^^ 
3.4 

8 

W 

20 

0:23 
20.9 

7:07 
8.5 

12:41 
20.7 

19:29 
8.5 

}) 

S 

20 

1:40 
19.0 

8:86 
5.0 

14:06 
18.6 

21:09 
4.4 

i 

M 

20 

2:25 
19.0 

927 
4.3 

14:60 
18,6 

22.00 
3.T 

Th 

21 

1:08 
19.8 

7:51 
4.5 

13.-28 
19.6 

20:19 
4.8 

s 

21 

2:48 
18.0 

9:44 
6.4 

15:13 
17.7 

22:28 
4.6 

Tu 

21 

3:33 
18.4 

10:41 
4.6 

16  02 
18.0 

28:19 
3  7 

D 

F 

22 

1:68 
18.6 

8:47 
6.4 

14:23 
18.2 

21:23 
6.0 

M 

22 

4K)2 
17.5 

11:21 
5.1 

16:40 
17.6 

W 

22 

5KX) 
18.4 

1217 
4.1 

17-39 
18.2 

i 

S 

23 

8:01 
17.3 

9:59 
6.0 

15:34 
17.2 

22:49 
5.2 

E 

Tu 

23 

0:08 
8.9 

5:51 
18.3 

12:50 
4.0 

18:80 
18.8 

P 

Th 

23 

0:40 
3.8 

6:40 
19.2 

13:28 
S.1 

19:1S 
19.2 

s 

24 

4:27 
16.9 

11:56 
6.6 

17:12 
17.4 

:  :  : 

W 

24 

1:19 
2.6 

7:22 
20.0 

13:66 
2.8 

19:42 
20.6 

F 

24 

1:52 
2.6 

7:60 
20.4 

Ut27 
L8 

20:16 
2t».5 

M 

25 

0:44 
4.3 

634 
18.1 

13:28 
4.1 

19:09 
19.0 

^ 

Th 

25 

2-20 
1.1 

8:12 
2L8 

14.60 
0.6 

20:81 
22.1 

S 

25 

2-52 
1.4 

8:41 
21.6 

15.^ 
0.5 

21:07 

21.6 

Tu 

26 

.   1:56 
2.4 

7:63 
20.8 

14.'27 
L8 

20:12 
21.2 

F 

26 

8:11 
—0.2 

8:54 
23.1 

15:38 
—0.8 

21:17 
28.2 

O 

s 

26 

846 
0.3 

9:28 
22.4 

16:12 
-0.5 

21.^: 

21L2 

E 

W 

27 

2.50 
0.8 

8:39 
22.4 

15:16 
-0.1 

20.56 
23.0 

o 

S 

27 

4:00 
—1.8 

9:84 
24.0 

16:24 
—1.6 

21:54 
28.8 

N 

M 

27 

4:34 
-0.3 

10H» 
22.8 

16:58 
-1.1 

21^ 
2:2.4 

P 

o 

Th  28 

3:37 
—1.8 

9:18 
24.0 

16:01 

-1.7 

21:34 
24.3 

s 

28 

4:45 
—1.6 

10:12 
24.1 

17:08 
-1.8 

22:35 
23.6 

Tu 

28 

5:18 
-0.4 

10.46 
22.7 

1742 
-1.0 

28  10 
22. 1 

F   29 

4:20 
—2.3 

9:54 
24.9 

16:42 
—2.4 

22:12 
24.9 

N 

M 

29 

6:28 
—1.1 

10:48 
23.6 

17:61 
-L4 

23:10 
22.9 

W 

29 

6:02 
0.0 

11:18 
22.1 

18.25 
—0.4 

28  45 

21.5 

S    30 

5«2 
2.6 

10:80 
25.0 

17:23 
—2.3 

22:49 
24.6 

Tu 

30 

6:12 
0.0 

11:24 
22.6 

18:86 
-0.8 

23:48 
21.8 

Th 

30 

6:45 
0.9 

11-81 
21,4 

19.06 
0.4 

sisi 

1 

642 
-1.9 

11. -05 
24.4 

18:04 
-1.7 

23:23 
23.8 

! 

F 

31 

0:14 
20.6 

7-26 
2.0 

12./S 
20.4 

19  47 
1-5 

The  tJd 
a  comparis 
from  Mear 
which  Is  11 
unless  a  m 

The  tiE 
forenoon  ( 
16:47  is  8:47 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximat 
.8  feet  below  mean  sea  level.    To  hnd  the  d 
nus  ( - )  sign  is  before  the  height,  in  whicl 
ae  used  is  Paris  Mean  Civil,  for  the  meridia 
1.  m. ),  all  greater  are  in  the  afternoon  (p.  i 
p.  m. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.     The  heights,  i 
ely  the  datum  of  soundings  on  the  Frenc 
Bpth  of  water,  add  the  tabular  height  to  the 
3  case  subtract  it. 

n  2°  20'  E.;  0^  is  midnight,  12««  is  noon:  all 
n.)  and  when  diminished  by  12  give  the  t 

m  the  .second  line  of  each  day; 
n  feel  and  tenths,  are  reckoned 
h  Charts  for  this  region,  and 
soundings  given  on  the  chAtt, 

hours  less  than  12  are  in  the 
mes  after  noon;  lor  instance. 

#,  new 
equator;  A 

moom  J) 
,  P,  moon 

,  1st  quar.:  Q.  full  moon;  Ci  3^  Q 
in  apogee  or  perigee. 

the  equator;  N,  S,  moon  f 

artheat  north  or  south  of  the 
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JANUARY. 

FEBRUARY, 

MARCH. 

c    Day  of— 

S     W.  Mo. 

1 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time iuhI  Uilght  of  High  and 
Ltiw  Watur. 

i 

Day of— 

Tiaifejaii 

IHpightoiaighand 

W. 

Mo. 

W.  Mo, 

F 

1 

3:27 
2.6 

10:18 
12.7 

15:56 
4.0 

22:30 
13.6 

M 

T 

b'.2& 
3.7 

11:65 
13.0 

17:47 
3.2 

'    ■    ■ 

K 

M     1 

3:42 
4.9 

10:20 
115 

10?O6 
4.8 

2artJa' 
11  fi 

S 

2 

4:40 
2.6 

11:20 
18.2 

17:04 
3.4 

23:36 
14.2 

N 

Tu 

2 

0:24 
13.7 

6:32 
3.4 

12:46 
13.7 

18:45 
2.3 

Tu    2 

5:18 
4.8 

11:32 
12.4 

17:32 
3.4 

.    .    . 

s 

3 

5:44 
2.4 

12:15 
18.8 

18:04 
2.6 

W 

3 

1:20 
14.2 

7:23 
3.0 

13:32 
14.4 

19:32 
L5 

W     3 

0:18 
13.1 

6:25 
4.1 

12:28 
13.3 

18:32 
2.6 

M 

4 

0:34 
14.7 

6:88 
2.1 

18:00 
14.4 

18:54 
1.7 

Th 

4 

2:06 
14.6 

8:02 
2.6 

14:12 
14.9 

20:12 
0.9 

Th    4 

1:11 
13.7 

7:10 
3.5 

13:14 
14.3 

19:18 
1.7 

Til    5 

1:24 
15.1 

7:26 
1.9 

13:44 
14.9 

19:38 
1.0 

0 

F 

5 

2:46 
14.7 

8:33 
2.5 

14:47 
15.1 

20:47 
0.6 

F 

5 

1:54 
14.3 

7:48 
2.8 

13:53 
15.0 

19:57 
1.0 

N    \vl    6 

2:12 
15.2 

8:07 
1.9 

14:24 
16.0 

20:17 
0.6 

S 

6 

3:21 
14.7 

9:00 
2.4 

15:18 
15.1 

21:18 
0.5 

S 

6 

2:29 
14.6 

8:18 
2.3 

14:28 
15.3 

20:29 
0.6 

^  Th 

7 

2:54 
15.2 

8:40 
2.1 

14:55 
14.9 

20:56 
0.5 

s 

7 

3:50 
14.4 

9:23 
2.3 

16:44 
14.9 

21:48 
0.5 

? 

s 

7 

3:00 
14.7 

8:40 
2.1 

14:28 
15.4 

20:57 
0.4 

F 

8 

3:82 
14.8 

9:12 
2.8 

15:30 
14.7 

21:32 
0.5 

A 

M 

8 

4:15 
14.0 

9:45 
2.1 

16:08 
14.6 

22:17 
0.6 

m;  8 

3:24 
14.6 

8:58 
1.8 

15:22 
15.2 

21:20  ' 
0.3 

S 

9 

4:10 
14.2 

9:36 
2.6 

16:00 
14.3 

22:08 
0.8 

Tu 

9 

4:86 
13.7 

10:14 
2.0 

16:35 
14.6 

22:47 
0.8 

E 

Tu    9 

3:43 
14.5 

9:19 
L4 

16:44 
15.2 

21:16 
0.3 

S    10 

4:40 
18.6 

10:06 

2.8 

16:32 
13.9 

22:44 
1.1 

E 

W 

10 

4:58 
13.5 

10:46 
2.1 

17:07 
14.1 

23:20 
1.2 

W 

10 

4K)0 
14.4 

9:47 
1.1 

16K)8 
15.1 

22:18 
0.4 

A   M    11 

5:10 
13.0 

10:40 
3.1 

17K)2 
13.5 

28:20 
L5 

Th 

11 

5:27 
13.3 

11:22 
2.2 

17:42 
13.7 

23:58 
1.8 

Th 

n 

4:23 
14.3 

10:18 
1.0 

16:38 
14.9 

22:46 
0.7 

Tu  12 

1             1 

5:40 
12.6 

11:14 
8.3 

17:38 
13.1 

23:58 
2.1 

F 

12 

6:04 
12.9 

12:03 
2.6 

18:26 
13.2 

Fll2 

4:52 
14.1 

10:53 
L2 

17:13 
14.5 

23:22 
1.3 

e;w;i3 

i 

6:16 
12.1 

11:54 
3.6 

18:20 
12.6 

.    .    . 

c 

S 

13 

0:42 
2.5 

6:50 
12.3 

12:63 
3.2 

19:20 
12.5 

S    13 

5:27 
14.4 

11:35 
L7 

17:55 
14.2 

.    .    . 

d  Th  14 

1 

0:40 
2.6 

7:00 

n.7 

12:40 
3.9 

19:08 
12.1 

s 

14 

1:83 
3.3 

7:48 
11.7 

13:57 
3.7 

20:33 
11.8 

S 

14 

0K» 
2.2 

6:10 
12.9 

12:34 
2.4 

18:47 
12.9 

F    15 

1:30 
3.1 

7:54 
11.4 

13:38 
4.2 

20:12 
11.7 

M 

15 

2:38 
4.0 

9:13 
11.3 

15:13 
8.8 

22:13 
11.8 

c 

M   15 

1 

0:55 
8.2 

7:06 
12.0 

13:26 
3.2 

20:00 
11.9 

S  116 

2:25 
3.6 

9:07 

n.2 

14:44 
4.8 

21:30 
11.7 

Tu 

16 

8:58 
4.2 

10:51 
11.6 

16:40 
3.4 

23:39 
12.6 

s 

Tu'16 

1 

2:00 
4.2 

8:26 
11.2 

14:43 
3.6 

21:52 
12.4 

S    17 

1       < 

8:32 
3.7 

10.-28 
11.5 

16:00 
4.0 

22:54 
12.2 

s 

W 

17 

6:25 
8.7 

12:03 
12.9 

17:54 
2.2 

W'l7 

3:27 
4.7 

10:20 
11.8 

16:18 
3.4 

23:27 
12.5 

M   18 

4:40 
3.6 

11:32 
12.3 

17:12 
8.1 

23:58 
13.1 

Th 

18 

0:42 
13.9 

6:30 
2.7 

12:57 
14.2 

18:58 
0.7 

Th 

18 

6:10 
4.2 

11:43 
12.8 

17:38 
2.1 

.    .     . 

'      Tu  19 

5:46 
2.9 

12:24 
13.3 

18:14 
2.0 

F 

19 

1:82 
15.1 

7:22 
L6 

13:42 
15.5 

19:42 
—0.6 

F 

19 

0:28 
13.9 

6:18 
3.0 

12:88 
14.5 

18:88 
0.6 

!  8    W  20 

0:58 
14.1 

6:42 
2.1 

13:10 
14.3 

19:06 
0.8 

f 

S 

20 

2:17 
16.1 

8:05 
0.6 

14:25 
16.6 

20:28 
—1.7 

S 

20 

1:18 
15.2 

7.-07 
1.6 

13:24 
16.9 

19:26 
-0.9 

i      Th  21 

1:42 
15.1 

7:28 
1.8 

13:66 
15.2 

19:54 
-0.3 

s 

21 

2:50 
16.7 

8:46 
0.0 

15KM 
17.1 

21:12 
—2.2 

p 

• 

s 

21 

2K)0 
16.3 

7:48 
0.4 

14:07 
17.0 

20:10 
-1.9 

'•!  F   22 

;     1 

2:28 
15.8 

8:15 
0.7 

14:36 
15.9 

20:38 
—1.2 

M 

22 

3:40 
16.8 

9:26 
-0.8 

15:46 
17.4 

21:63 
—2.2 

E 

M 

22 

2:89 
17.0 

8:27 
-0.4 

14:46 
17.7 

20:52 
-2.3 

P ;  S    23 

8:10 
16.2 

8:68 
0.4 

15:17 
16.3 

21:25 
—1.6 

E 

Tu 

23 

4:18 
16.6 

10:06 
—0.3 

16:26 
17.1 

22:36 
—1.8 

Tuj23 

3:17 
17.1 

9KM 
-0.8 

16:26 
17.8 

21:82 
-2.2 

i     '  ^ 

24 

8:56 
16.2 

9:40 
0.4 

16  KW 
16.4 

22:10 

—1.7 

W 

24 

4:59 
15.9 

10:43 
0.1 

17K» 
16.5 

28:20 
—0.7 

W 

24 

S*.54 
16.8 

9:42 
-0.9 

16K)7 
17.6 

22:12 
-1.6 

;  M 

25 

4:40 
15.9 

10:22 
0.6 

16:44 
16.2 

22:57 
—1.2 

Th 

25 

6:40 
14.9 

1157 
0.9 

17:66 
15.4 

•    •    • 

Th 

25 

4:82 
16.1 

10:20 
—0.6 

16:48 
16.7 

22:62 
—0.4 

;  ^ ,  Tu 

26 

6:25 
15.2 

11:06 
1.1 

17:80 
16.6 

28:45 
-0.4 

F 

26 

0:06 
0.6 

6:27 
13.6 

12:12 
L9 

18:52 
14.1 

F 

26 

5:10 
15.1 

11:01 
0.8 

17:36 
15.5 

28:85 
1.1 

w 

27 

•      6:14 
14.8 

11:62 
L8 

18:20 
14.7 

.    .•   . 

> 

S 

27 

0:56 
2.8 

7:36 
J2.4 

13:07 
3.0 

20:06 
12.9 

S 

27 

5:62 
18.7 

U:47 
L4 

18:29 
14.0 

.    .    . 

^  Th 

28 

0:86 
0.7 

7:10 
13.3 

12:44 
2.7 

19.-20 
18.7 

s 

28 

2:01 
3.9 

8:48 
12.6 

14:21 
4.1 

21:41 
12.3 

J 

s 

28 

0:22 
2.8 

6:44 
12.4 

12:40 
2.7 

19:48 
12.6 

F 

29 

1:85 
2.0 

8:18 
12.4 

13:45 
8.6 

20:35 
13.0 

M 

29 

1:18 
4.6 

8:02 
11.2 

13:52 
8.9 

21.-22 

s 

30 

2:46 
8.2 

9:36 
12.0 

16K)4 
4.1 

22:04 
12.8 

Tu 

30 

8.-08 
6.7 

9:47 
11.3 

15:42 
4.3 

22:58 
12.0 

s 

31 

4:10 
8.8 

10:52 
12.2 

16:84 
4.0 

23:20 
13.2 

W 

31 

6K)0 
6.6 

11:03 
12.1 

17:12 
3.7 

28:59 
12.0 

The  tid 
a  comparis 
from  Mean 
which  is  8 
unless  a  m 

es  are  placed  in  the  order  of  occarrence,  wi 
on  of  conHccutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
0  feet  below  mean  sea  level.    To  find  the  d 
inus  ( - )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heighte,  i 
Y  the  datum  of  soundings  on  the  Admirall 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

►n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  til 
greater  are 

ne  used  is  Greenwich  Mean  Civil;  0»>i8  mi< 
in  the  afternoon  (p.  m.)  and  when  diminish 

iniyht,  12»»  is  noon;  all  hours  less  than  12  e 
ed  by  12  give  the  times  after  noon;  for  Insta 

ire  in  the  forenoon  (a.  m 
Jice,  16:47  is  3:47  p.  m. 

.),  all 

••  ne^ 
equator;  A 

V  moon;  ^,  1st  quar.;  Q,  full  moon;  C  8d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  mooi 

I  farthest  north  or  south  of  the 

31983—08- 
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APRIL. 

MAY. 

Time  and  Height  of  Hit 
LowWater. 

Jl'NE. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Day  of— 

rhand 

:s 

Day  of— 

Time  and  Height  of  Hi 
Low  Water. 

1»:37 
2.1 

W. 

Mo. 

W.  'Mo. 

W.  Mo. 

Th 

1 

6:0b 
4.6 

12K)2 
18.0 

18:08 
2.9 



0:16 
12.9 

6:10 
4.2 

12:13 
13.6 

18:17 
2.4 



Tu    1 

j 

0:40 
13.3 

6:22 
8.2 

12:46 
13.8 

F*   2 

0:48 
13.4 

6:50 
3.7 

12:48 
14.0 

18:53 
2.0 

£ 

S|    2 

0:52 
13.5 

6:44 
3.6 

12:53 
14.2 

18:62 
1.8 

W    2 

1:10 
13.7 

6:62 
2.8 

13.-20 
14.2 

19:10 
1.5 

A 

S 

3 

1:28 
14.0 

7:26 
3.0 

18:28 
14.7 

19:30 
1.3 

M     3 

1:24 
14.0 

7:10 
2.8 

18:27 
14.6 

19.-20 
1.4 

Th    3 

1:40 
14.2 

7:23 
1.4 

13:55 
14.7 

19:43 
1.1 

s 

4 

2K)1 
14.6 

7:60 
2.5 

14:02 
15.1 

19:58 
0.9 

Tu    4 

1:62 
14.3 

7:32 
2,1 

13:56 
14.8 

19:47 
1.0 

O 

F     4 

2:09 
14.6 

8:01 
0.7 

14:30 
15.1 

20:h 

R 

O 

M     5 

2:28 
14.7 

8:10 
2.0 

14:28 
15.2 

20:23 
0.6 

o 

Wi    5 

2:13 
14.6 

7:65 
1.3 

14:21 
15.0 

20:12 
0.6 

S*    5 

2:40 
14.9 

8:40 
0.2 

15«8 
16.2 

21:57 
1.0 

Tu 

6 

2:49 
14.7 

8:28 
1.6 

14:62 
15.2 

20:47 
0.3 

Thi   6 

1 

2-57 
14.8 

8:24 
0.7 

14:60 
16.8 

20:42 
0.4 

8 

S     6 

3:16 
14.9 

9.-22 
0.0 

15:47 
16.0 

21.38 

1.:' 

W 

7 

14.8 

8:60 
1.0 

15:15 
15.3 

21:12 
0.2 

F,    7 

3K)1 
15.0 

8:68 
0.3 

16:22 
16.3 

21:17 
0.6 

M     7 

3:64 
14.7 

10:07 
0.0 

16:34 
14.6 

2L\-22 

1.S 

Th 

8 

3:28 
14.8 

9:20 
0.6 

16:43 
16.4 

21:42 
0.8 

S  '    8 

8:31 
14.9 

9:34 
0.2 

16:57 
16.2 

21:53 
0.9 

Tu;   8 

4:36 
14.2 

10:55 
0.4 

1724 
14-0 

23:10 
th 

F 

9 

3:64 
14.8 

9>.58 
0.6 

16:13 
16.2. 

22:16 
0.6 

s 

S      9 

4K)6 
14.6 

10:16 
0.4 

16:88 
14.6 

22:38 
L6 

W   9 

6:26 
18.6 

11'.50 
0.9 

1825 
13.8 

S  .10 

4:25 
14.5 

10:80 
0.7 

16-.62 
14.7 

22:64 
1.8 

M  10 

1 

4:45 
14.0 

U:02 
0.9 

17:27 
18.8 

28:20 
2.5 

;Th  10 

0:04 
8.8 

6:23 
18.0 

12-.50 
L4 

i9.r 
Ii7 

S    11 

5nE 
13.9 

11:14 
1.3 

17:86 
13.9 

28:88 
2.3 

Tulll 

6:32 
13.2 

11:66 
1.6 

18:27 
12.9 

.    .    . 

C    F   11 

1H)7 
8.9 

7:34 
12.6 

14K» 
1.9 

20* 
116 

s 

M   12 

6:46 
18.0 

12K)6 
2.0 

18:80 
12.9 

:  :  : 

c 

W 

12 

0:18 
8.6 

6:28 
12.3 

13:00 
2.8 

19:49 
12.1 

p    ®,^^ 

2:22 
4.2 

8:66 
12.7 

16:12 
2.1 

22:10 
119 

(L 

Tu  13 

0-.80 
3.4 

6:41 
12.1 

18:06 
2.8 

19:48 
11.9 

Th  13 

1:28 

4.4 

7:48 
1L7 

14:17 
2.7 

21:28 
12.2 

!  S  '  13 

8:42 
4.0 

10:13 
18.4 

1622 
L8 

25:12 

lis 

W  '  14 

1:38 
4.6 

7:68 
11.2 

14.-26 
3.3 

21:44 
11,7 

F    14 

2:60 

4.8 

9:30 
12.1 

15:40 
2.6 

22:46 
13.0 

M   14 

4:62 
3.8 

11:18 
14.2 

1725 
1.4 

Thil5 

1 

3:10 
6.0 

9:67 
11.6 

16:00 
3.0 

23:10 
12.8 

S  jl6 

4:28 
4.2 

10:48 
18.3 

16:68 
1.6 

23:42 
14.0 

'Tu  16 

j 

OHtt 
14.2 

6:60 
2.4 

12:15 
15.0 

1?.-J) 
l.u 

f'16 

4:63 
4.3 

iiao 

13.0 

17:18 
2.8 

E 
P 

S    16 

6:27 
8.1 

11:47 
14.6 

17:61 
0.7 

|W:i6 

0:60 
14.8 

6:37 
1.5 

13K)7 
15.6 

19:(^ 

S    17 

0:06 
14.0 

6:69 
3.0 

12:16 
14.6 

18:16 
0.5 

M;17 

0:80 
14.9 

6:17 
2.0 

12:37 
16.7 

18:42 
-0.1 

•  Th|17 

1:38 
16.1 

7:28 
0.8 

13:54 
15.9 

1962 
0.% 

p 

E 

S    18 

0:55 
16.3 

6:46 
1.7 

13KX2 
16.0 

19K)5 
-0.8 

Tu  18 

1:13 
16.6 

7:00 
0.9 

13:22 
16.4 

19:26 
-0.6 

>  1 18 

2:15 
16.8 

8.-07 
0.8 

14:40 
15.9 

ao:s 
1.1 

M   19 

1:38 
16.2 

7:27 
0.5 

13:45 
17.0 

19:48 
—1.6 

• 

W  19 

1:64 
16.0 

7:40 
0.1 

16.8 

20:07 
-0.5 

N '  S  1 19 

2:63 
16.2 

8:48 
0.1 

1525 
15.5 

21.10 
L6 

• 

Tu20 

2:17 
16,7 

8:08 
—0.3 

•14:26 
17.5 

20:28 
—1.8 

Th!20 

1 

232 
16.1 

8:20 
-0.8 

14:47 
16.8 

20:47 
—0.2 

|S|20 

8-.80 

14.8 

9:30 
0.2 

16:10 
14.9 

21:-IT 

11 

W|21 

2:64 
16.8 

8:40 
-0.8 

16K)6 
17.6 

21:08 
—1.5 

F,21 

8:06 
16.8 

9:00 
—0.4 

16:86 
16.4 

21:27 
0.5 

M  21 

4K)7 
14.3 

10:12 
0.6 

16:53 
14.1 

22riS 

2.^ 

Th  22 

3:30 
16.6 

9:18 
—0.8 

16:47 
17.2 

21:47 
-0.7 

N 

S  122 

8:40 
15.8 

9:42 

-ai 

16:17 
16.6 

22:08 
1.5 

Tu22 

1 

4:46 
13.7 

10:67 
1.1 

1738 
13.2 

28.-(n 

S.5 

f'23 

4K)6 
16.8 

9:58 
—0.4 

16:82 
16.3 

22.-26 
0.6 

8 

23 

4:28 
14.4 

10:26 
0.6 

17«i 
14.4 

22:43 
2.6 

|W;23 

6:26 
18.0 

11:42 
1.8 

1827 
12.4 

23:42 
4.1 

S    24 

4:43 
14.8 

10:40 
0.3 

17:17 
15.1 

28:06 
1.8 

M 

24 

6:02 
18.6 

11:12 
L8 

17-.68 
18.2 

28:26 
8.7 

.Th!24 

>       6:10 
12.6 

12:80 
2,6 

1922 
U.7 

N 

S    25 

1 

6:26 
13.6 

11:26 
1.3 

18:12 
13.6 

28:52 
8.4 

Tu 

26 

6:46 
12.6 

12:06 
2.8 

19Kn 
12.2 

.    .    . 

A 

F  |25 

0:28 
4.6 

7:05 
11,9 

1820 
8.1 

20a 

as 

M 

26 

6:13 
12.4 

12:20 
2.6 

1955 
12.3 

:  :  : 

W 

26 

0:16 
4.7 

6:48 
11.7 

18:06 
8.2 

20:20 
11.6 

£ 

8 

26 

lao 

6.0 

8:08 
11,5 

14:17 
3.6 

2154 
U.2 

D 

Tu 

27 

0:45 
4.8 

7:22 
11.1 

18:80 
3.7 

20:57 
11.6 

1> 

Th 

27 

1:16 
6.6 

8K)6 
11.3 

14:18 
8.8 

21:86 

n.6 

S 

27 

2.-20 
6.1 

9:15 
1L6 

15:16 
8.8 

2220 
1L4 

W 

28 

2:20 
6.0 

9K)7 
11.2 

16K)4 
4.2 

22:06 
11.7 

A 

F 

28 

2:64 
6.9 

9:82 
11.7 

16:38 
8.9 

22:88 

n.7 

M  28 

8:27 
4.9 

1022 
11.9 

16:12 
8.7 

2sao 

U.9 

Th 

29 

4:20 
6.8 

10:26 
12.0 

16:82 
8.8 

28:28 
12.2 

8 

29 

4:16 
6.6 

10:86 

n.7 

16-.36 
8.6 

2827 
12.2 

Tu 

29 

4:80 
4.8 

11:17 
12.4 

17« 
3.8 

liS 

A 

F 

30 

6:26 
6.1 

11.-26 
12.8 

17:80 
8.1 

•    •    • 

E 

S    30 
M  31 

6:08 
4.8 

OKX? 
12.8 

11:27 
12.8 

6:48 
4.0 

17:24 
3.1 

12:10 
12.3 

18.-08 
2.6 

W 

30 

6:27 
8.5 

12H15 
18.0 

17-.S8 
2.8 

1 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  timen  on  the  first  line  and  heiffhts  on  the  second  line  of  each  dar: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reglw< 
and  which  is  8.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soondingo  given  on  uk 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Greenwich  Mean  Civil;  (P  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.).  tii 
greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  i88:47  p.  m. 

#,  new  moon;  }),  1st  quar,;  Q,  full  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  tbf 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


i  c  P^yo^      Time  and  Height  of  High  and 
I  '  W.  I""  Low  Water. 


Mo. 


Th|    1 


s 

JM 
Tu 

p'w 


iTh    8 

F  i    9 


M  12 
13 
14 

15 


Tu 
W 

'Th 

N    F 


S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 

8    F 


16 
17 
18 
19 
20 
21 
22 
23 
24 

26 

I 

26; 

271 
28, 
29, 
30 


S  ,31 


1 


0:38 
18.2 

1:14 
13.9 

1:82 
14.5 

2:28 
14.9 

8:06 
16.1 

3:49 
16.1 

4-.88 
15.0 

5:19 
14.6 

6:15 
14.1 

0:45 
3.1 

1:50 
3.6 

3K)3 
3.8 

4:19 
3.6 

5:27 
2.9 

0:S2 
14.1 

1:20 
14.6 

2:05 
15.0 

2:44 
15.2 

8:22 
15.1 

8:57 
15.2 

•1:80 
14.8 

5:02 
18.7 

5:87 
18.8 

6:13 
12,7 

0:27 
8.8 

1:18 
4.1 

2:18 
4.8 

8^8 
4.2 

4:46 
8.7 

0:04 
12.7 

0:53 
18.7 


6:20 
2.5 

7:08 
1.5 

7:45 
0.6 

8:80 
0.0 

9:18 
—0.5 

10:00 
—0.6 

10:60 
-0.4 

11:40 
0.0 

12:35 
0.7 

7:15 
13.5 

8:27 
13.2 

9:45 
13.3 

10:48 
13.8 

12:01 
14.4 

6:24 
2.1 

7:15 
LS 

8:00 
0.7 

8:43 
0.-8 

9:25 
0.3 

10:02 
0.5 

10:88 
0.9 

11:14 
1.4 

11:50 
L9 

12:80 
2.5 

6:57 
12.2 

7:58 
U.8 

9K» 
11.5 

10:28 
11.8 

11:37 
12.5 

5:52 
2.7 

6:45 
1.5 


12:54 
13.8 

13:36 
14.5 

14:20 
15.0 

15:02 
15.3 

16:45 
15.3 

16:83 
16.1 

17:20 
14.6 

18:16 
14.0 

19:17 
13.3 

13:36 
1.6 

14:43 
2.1 

15:67 
2.5 

17:05 
2.5 

18:07 
2.3 

12:67 
14.9 

13:50 

16.2 

14:35 
15.3 

15:19 
15.1 

15:58 
15.3 

16:87 
14.1 

17:12 
13.5 

17:44 
12.8 

18:18 
12.3 

18:58 
11.8 

18:14 
3.1 

14:07 
3.6 

15:07 
4.0 

16:17 
4.0 

17:23 
3.5 

12:34 
13.5 

13:23 
14.4 


18:48 
2.2 

19:24 
1.6 

20:04 
1.3 

20:46 
1.1 

21:30 
1.2 

22:15 
1.6 

23:00 
1.9 

23:50 
2.5 


20:23 
13.2 

21:35 
12.7 

22:42 
12.9 

23:40 
13.4 


19:00 
2.1 

19:47 
2.0 

20:27 
2.0 

21  K» 
2.1 

21:36 
2.4 

22:16 
2.7 

22:35 
3.0 

28:08 
8.3 

28:46 
3.5 


19:40 
11.4 

20:48 
11.1 

22:02 
11.2 

28:10 
11.8 


18:20 
2.8 

19:10 
2.0 


AUGUST. 


Dayof— 


O 


W.  Mo, 


M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 


Time  and  Height  of  High  and 
Low  Water. 


0:16 
2.2 

1:13 
3.0 

2:28 
3.7 

3:52 

3.8 


1:50 
15.0 

2:81 
16.4 

8:06 
15.4 

8:37 
15.2 

4K)4 
14.8 


0:82 
3.2 


7K)0 
12.4 


16:18 
15.9 

17KX) 
15.5 

17:48 
14.7 

18:38 
13.8 

18:05 
1.4 

14:08 
2.6 

15:28 
8.5 

16:52 
3.7 

18:00 
3.5 

12:52 
14.3 

13:42 
14.8 


15:05 
16.0 

15:40 
14.8 

16:08 
14.3 

16:33 
13.8 

16:53 
13.4 


2:08 
16.2 


14:12 
4.1 

15:81 
4.5 

16:59 
4.1 


14:37 
16.5 


21:18 
0.6 


22:43 
0.9 

23:28 
1.5 


19:40 
12.9 

20:65 
12.2 

22:12 
12.2 

23:23 
12.8 


18:57 
3.0 

19:42 
2.5 

20:19 
2.3 

20:50 
2.2 

21:16 
2.2 


22:03 
2.1 

22:33 
2.2 

23:07 
2.4 

23:46 
2.8 


19:20 
11.6 

20:42 
ILO 

22:25 
11.2 

23:42 
12.4 


19:00 
2.1 

19:43 
1.0 

20:23 
0.2 


SEPTEMBER. 


Day  of— 
W.'Mo. 


P  w 
Th 
F 
S 
IS 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 


Time  and  Height  of  High  and 
Low  Water. 


2:42 
16.8 

3:22 
17.2 

4K)2 
17.1 

4:44 
16.6 

5:28 
16.7 

6:26 
15.5 

0:42 
2.6 

1:54 
8.6 

3:33 
4.0 

5.'00 
8.5 

0:02 
13.4 

0:51 
14.3 

1:38 
15.1 

2:10 
15.6 

2:44 
15.8 

3:10 
16.4 

3:34 
15.1 

3:57 
14.9 

4.-25 
14.7 

4:66 
14.2 

5:34 
14.5 

0:00 
2.6 

1:00 
3.3 

2:15 
3.8 

3:50 
8.6 

5:12 
2.6 

0:14 
14.1 

1K)1 
15.5 

1:42 
16.7 

2:22 
17.5 


8:48 
—2.0 

9:28 
—2.2 

10:12 
—1.9 

10:56 
—1.0 

11:40 
0.2 

12:32 
1.8 

7:34 
13.3 

9:05 
12.5 

10-.34 
12.6 

11:48 
18.2 

6:06 
2.5 

6:55 
1.6 

7:36 
0.8 

8:13 
0.3 


11:42 
2.4 

6:23 
12,7 

7:32 
11.8 

9:27 
n.3 

11:02 
12.2 

12:03 
13.6 

16:12 
0.9 

7:01 
—0.6 

7:45 

—1.7 

8:26 
—2.8 


15:17 
16.8 

15:56 
16.7 

16:35 
16.1 

17:16 
15.2 

18:02 
14.1 

18:57 
12.8 

13:34 
3.4 

15:07 
4.6 

16:83 
4.7 

17:58 
4.1 

12:44 
18.9 

13:30 
11.6 

14:10 
15.0 

14:48 
15.1 


17:45 
12.8 

12.-28 
3.4 

13:32 
4.3 

14:66 
4.9 

16:44 
4.5 

17:53 
8.3 

12:53 
15.0 

13:36 
16.1 

14:15 
16.9 

14:53 
17.2 


21:02 
—0.2 

21:42 
—0.3 

22:20 
—0.1 

23:02 
0.5 

23:48 
1.5 


20:14 
12.2 

21:47 
11.6 

23:02 
12.4 


18:48 
3.3 

19:28 
2.7 

20:02 
2.2 

20:28 
2.0 


8:43 
0.2 

15:10 
14.9 

20:48 
L7 

9:10 
0.3 

15:38 
14.6 

21:08 
1.5 

9:82 
0.5 

15:53 
14,8 

21:33 
1.3 

9:58 
0.6 

16:10 
14.1 

22K)1 
1.3 

10:28 
1.0 

16:35 
13.8 

22:a> 

1.5 

11:02 
1.6 

17:06 
13.5 

23:15 
1.9 

18:36 
11.9 

19:61 
11.1 

21:48 

n.o 

23:19 
12.4 


18:43 
1.9 

19:25 
0.7 

20:03 
-0.3 

20:40 
—0.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  8.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timesafter  noon;  for  instance,  15:47  is 3:47  p.  m. 

•,  new  moon;  ^,  1st  quar.;  O.  '^H  moon;  C>  Sd  quar.;  £,  moon  on  the  equator;  N,S,moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER, 

NOVEMBER. 

DECEMBER. 

— 

1 

Day  of— 

Tlmoant)  Helf  ht  of  High  and 

A 

DAy<tl— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  Aad 
Low  Water. 

W.,Mo. 

W.  Mo. 

W. 

Mo. 

F 

1 

3K)0 
17.8 

9:08 
—2.3 

15:30 
17.0 

21:18 
—1.0 

iM 

1 

4:08 
16.8 

10:06 
0.0 

16:23 
15.3 

22:22 
-0.2 

1 

;W 

1 

4:46 
15.1 

10:28 
2.0 

16:48 
14.1 

22:5T 
0.7 

S 

2 

3:42 
17.5 

9.47 

—1.8 

16:08 
16.4 

21:58 
—0.7 

N   Tu 

2 

4:56 
16.5 

10:48 
1.4 

17:05 
14.1 

23:09 
0.9 

Th 

2 

6:39 
13.9 

11:10 
3.2 

1732 
13.1 

23:4V 

s 

3 

4:21 
16.9 

10:29 
—0.7 

16:47 
15.4 

22:39 
0.0 

W 

3 

5:61 
14.1 

11:34 
3.0 

17:55 
12.8 

F 

3 

6:43 
12.8 

12:00 
4.3 

18:S> 
12.3 

M 

4 

5:12 
15.9 

11:12 
0.7 

17:30 
14.2 

23:25 
1.1 

C 

Th 

4 

0K)5 
2.1 

7:04 
12.8 

12:28 
4.4 

19:00 
11.6 

1 

S 

4 

0:47 
2.6 

7:55 
12.0 

1SK» 
5.2 

11.? 

Tu 

5 

6:06 
14.4 

12^)0 
2.4 

18:20 
12.7 

F 

5 

1:14 
3.2 

8:30 
12.0 

14:03 
5.6 

20:41 
11.  ti 

S 

5 

2:01 
3.5 

9:09 
11.6 

14:32 

5.8 

U.v 

N 

W 

6 

0:19 
2.3 

7:17 
13.0 

13:00 
4.1 

19:36 
11.5 

S 

6 

2:45 
3.8 

9:59 
12.0 
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on  of  consecutive  heights  will  indicate  whet 

Low  Water  Springs,  which  is  approximate 
0  feet  below  mean  sea  level.  To  fhid  the  de 
[nus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Greenwich  Mean  Civil;  0»>  is  mid 
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night,  12i>  is  noon;  all  hours  less  than  12  ar 
id  oy  12  give  the  times  after  noon ;  for  instan 
[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  resrion.  and 
soundings  given  on  the  chart. 

e  in  the  forenoon  (a.  m.),  all 
ce,  16:47  is  8:47  p.m.                     ' 
farthest  north  or  south  of  the 

1 

HULL  (Hnmber  River),  ENGLAND,  1909. 


298 


JANUARY. 

FEBRUARY. 



MARCH. 



-i\ 

a   Day  of— 

9 

,S     W.  Mo. 

F       1 

Time  and  Height  of  High  and 
Low  Water. 

fl  Day  of— 

SJ  w.:mo. 

Time  and  Height  of  High  and 
LowWater. 

c 

8 

Dayof- 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

1:05 
16.5 

7:61 
2.4 

14:00 
16.0 

20:27 
4.2 

M 

1 

2:68 
15.6 

9:86 
8.4 

16:88 
15.8 

22:08 
3.6 

N 

M 

1 

1:10 
15.8 

7:57 
4.6 

13:60 
14.8 

20:82 
4.6 

S      2 

2:16 
16.5 

8:59 
2.1 

16.-06 
16.4 

21:31 
3.5 

N  Tu'    2 

1 

4:10 
16.0 

10:87 
3.0 

16:38 
16.6 

28K)6 
2.7 

Tu 

2 

2:35 
14.9 

9:12 
4.7 

16:08 

14.8 

21:45 
4.0 

:  s    3 

3:24 
16.7 

9:58 
1.9 

16«5 
16.9 

22:30 
2.8 

W     3 

5:10 
16.6 

11:88 
2.6 

17:28 
17.1 

28:66 
L8 

|W     3 

8:66 
16.1 

10:20 
4.2 

16:16 
16.6 

22:46 
8.0 

M     4 

4:25 
17.1 

10:64 
L5 

16:67 
17.6 

23:22 
2.0 

Th    4 

1 

6K)0 
17.0 

12K)6 
2,2 

18:11 
17.8 

•    •     • 

Th    4 

1 

4:58 
15.9 

11:15 
3.4 

17:08 
16.6 

23:35 
2.0 

Tu    5 

1 

6:20 
17.6 

11:44 
1.3 

17:42 

18.2 

.    .    . 

O    F     5 

0:38 
LI 

6:42 
17.8 

12:57 
2.0 

18:48 
18.3 

!  F 

5 

5:47 
16.6 

11:69 
2.6 

17:52 
17.6 

N   W     6 

0K» 
1.3 

6:08 

is.o 

1238 
L3 

18:25 

18.4 

'  S 

6 

1:12 
0.7 

7:16 
17.6 

13:32 
2.0 

19:21 
18.6 

S 

6 

0:18 
1.1 

6:26 
17.3 

12:88 
2.1 

18:29 
18.3 

Th    7 

0:52 
0.9 

6:60 
18.0 

13:10 
1.6 

19:02 
18.6 

S 

7 

1:62 
0.6 

7:46 
17.7 

14:03 
2.2 

19:50 
18.8 

2.^ 

7 

0:66 
0.6 

6:67 
17.8 

18:12 
L7 

19:00 
18.8 

1  F|    8 

1:32 
0.8 

7:28 
17.8 

13:46 
2.1 

19:36 
18.6 

^ 

M 

8 

2:28 
0.7 

8:14 
17.8 

14:30 
2.5 

20:20 
18.8 

M     8 

1:28 
0.3 

7:24 

18.2 

13:42 
1.7 

19:28 
19.1 

S      9 

2:08 
0.9 

8:02 
17.5 

14:19 
2.6 

20:07 

18.4 

Tu 

9 

2:52 
0.9 

8:48 
17.9 

14:55 
2.8 

20:50 
18.8 

E  Tu    9 

1:58 
0.3 

7:50 
18.5 

14:07 
L7 

19:67 
19.2 

S    10 

2:42 
1.2 

8:86 
17.8 

14:60 
3.8 

20:38 
18.2 

E  W  10 

8:28 
L2 

9:15 
18.0 

15:23 
3.0 

21:23 
18.6 

W  10 

2:25 
0.6 

8:16 
1«.8 

14:29 
2.0 

20:24 
19.2 

A   M    11 

8:17 
1.6 

-9:10 
17.1 

15:20 
3.8 

21:13 
18.0 

Th  11 

j 

8:56 
1.6 

9:60 
18.0 

16:67 
3.2 

22:00 
18.2 

Th  11 

2:50 
0.8 

8:45 
18.9 

14:57 
2.1 

20:56 
19.1 

Tu  12 

8:53 
1.9 

9:45 
16.9 

15:54 
4.2 

21:62 
17.6 

f!i2 

4:34 
2.2 

10:81 
17.7 

16:40 
8.6 

22:45 
17.6 

,  F'l2 

8:22 
L8 

9:16 
18.8 

15:30 
2.3 

21:30 

18.8 

E   VV  13 

4:34 
2.4 

10:26 
16.8 

16:85 
4.5 

22:36 
17.2 

C    S    13 

6:22 
2.9 

11:20 
17.2 

17:85 
4.2 

23:39 
16.8 

S 

13 

3:67 
2.0 

9:55 

18.4 

16:08 
2.7 

22:14 
18.1 

<C  Th  14 

6:20 

2.8 

11:14 
16.5 

17:26 
4.9 

23:27 
16.7 

S    14 

6:18 
8.7 

12:20 
16.6 

18:47 
4.8 

.    .     . 

^  s 

14 

4:40 
2.8 

10:42 
17.6 

13:59 
3.6 

23K)7 
17.2 

F   15 

6:13 
3.3 

12:10 
16.2 

18:80 
5.1 

M   15 

0:48 
16.1 

7:80 
4.3 

18:80 
16.0 

20:08 
4.6 

a  M  15 

5:35 
4.0 

11:38 
16.7 

18:10 
4.4 

.     .     . 

S    16 

0:25 
16.2 

7:13 
3.5 

13:12 
16.1 

19:42 
4.9 

Tujl6 

2K)8 
16.8 

8:48 
4.1 

14:46 
16.2 

21:28 
8.7 

8  Tu  16 

0:14 
16.2 

6:50 
4.9 

12:50 
15.8 

19:36 
4.5 

S    17 

1:32 
16.0 

8:18 
3.5 

14:20 
16.3 

20:56 
4.3 

s!w  17 

3:23 
16.3 

10:02 
8.2 

16:67 
16.9 

22:35 
2.3 

W 

17 

1:35 
15.6 

8:20 
4.8 

14:12 
15.6 

21:00 
3.7 

M   18 

2:43 
16.1 

9:26 
3.0 

16:25 
16.9 

22:02 
3.8 

iTh  18 

4:83 
17.4 

11K)3 
2.1 

16:58 
13.2 

23:32 

0.8 

Th 

18 

8K)2 
16.0 

9:40 
3.8 

15:32 
16.5 

22:10 
2.1 

Tu  19 

3:52 
16.7 

10:27 
2.7 

16:26 

17.8 

22:59 
2.1 

F  ■  19 

6:32 
18.6 

11:67 
LO 

17:52 
19.5 

.     .     . 

F   19 

4:16 
17.2 

10:44 
2.5 

16:37 
18.0 

23:10 
0.4 

S  W  20 

4:62 
17.7 

11:22 

1.4 

17:19 
1.8.6 

23:51 
0.9 

•  •  S    20 

021 
—0.6 

6:22 
19.6 

12:44 
0.1 

18:38 
20.5 

S    20 

5:18 
18.7 

11:37 
LO 

17:30 
19.5 

23:58 
—1.1 

Th  21 

5:47 
18.7 

12:12 
0.8 

18:08 
19.5 

.    .    . 

S!21 

1:07 
—1.6 

7:07 
20.4 

13:27 
0.4 

19:20 
21.2 

p  1  S  1  21 

• 

6:04 
20.0 

12:24 
—0.1 

18:18 
20.8 

•    •    • 

•    F   22 

1 

0:38 
-0.1 

6:36 

19.4 

12:58 
0.4 

18:63 
20.2 

M   22 

1:50 
—2.2 

7:50 
20.7 

14:09 
—0.4 

20:02 
2L4 

E  1  M  ,  22 

0:46 
—2.2 

6:48 
20.9 

13K)7 
-0.8 

19:01 
21.5 

;P.S    23 

1:28 
—0.8 

7:22 
19.8 

13:42 
0.3 

19:36 
20.5 

E  Tu  23 

2:32 
—2.1 

8:32 
20.6 

14:50 
-0.1 

20:43 
21.1 

Tu  23 

1:28 
-2.6 

7:28 
21. 2 

13:48 
-1.0 

19:40 
21.7 

S   24 

2:05 
-1.2 

8:06 
19.9 

14:26 
0.5 

20:18 
20.6 

|W,24 

3:13 
—1.6 

9:18 
20.1 

16:80 
0.7 

21:24 
20.4 

W  24 

2:08 
-2.5 

8:07 
2L1 

14:26 
-0.7 

20:21 
2L3 

M  25 

2:50 
—1.1 

8:50 
19.7 

15:17 
1.0 

21:00 
20.2 

Th25 

3:67 
-0.6 

9:56 
19.2 

16:13 
L7 

22:08 
19.2 

Th25 

2:48 
— L6 

8:47 
20.5 

0.1 

21:00 
20.4 

E  Tu  26 

8:36 
—0.8 

9:36 
19.2 

15:53 
1.7 

21:46 
19.6 

F   26 

1 

4:46 
0.8 

10:42 
18.0 

17:03 
2.9 

22:58 
17.8 

F|26 

8:30 
—0.3 

9:27 
19.6 

15:47 
1.2 

21:43 
19.2 

W  27 

4:21 
0.0 

10:24 
18.5 

16:42 
2.6 

22:34 

18.7 

1)1  S    27 

6:88 
2.4 

11:33 
16.7 

18:02 
4.0 

23:56 
16.4 

'  S  l27 

1 

4:15 
L3 

10:08 
18.2 

16:34 
2.5 

22:38 
17.9 

,D  Th  28 

6:13 
0.9 

11:16 
17.5 

17:36 
8.5 

23:28 
17.7 

1  S    28 

6:43 
3.8 

12:37 
15.6 

19:15 
4.6 

1.8,28 

6K)7 
8.1 

10:57 
16.8 

17:20 
3.6 

28:30 
16.3 

F   29 

6:11 
1.9 

12:14 
16.5 

18:40 
4.2 

i      1 

M  29 

6:10 
4.6 

11:56 
15.4 

18:42 
4.5 

.  S    30 

0:28 
16.6 

7:18 
2.9 

13:20 
16.8 

19:50 
4.5 

1 

Tu  30 

1       1 

0:41 
14.9 

7:25 
5.5 

13:10 
14.3 

20:00 
4.6 

'  S   31 

1        The  tic 
a  compari.'- 
from  Mean 
is  10.0  feet 

,  a  minus  (- 

The  til 

greater  arc 

•.  ne\ 
equator.  .A 

1:41        8:28      14:30 
15.8         3.3       15.5 

ies  are  placed  in  the  ordi 
ion  of  consecutive  heigh 

Low  Water  Springs,  whl 
below  mean  sea  level.    ' 
-  )  sign  is  before  the  hei 
ne  dscd  is  Greenwich  M 
i  in  the  aftem(x>n  (p.  m. 
V  moon;  ^,  Ist  quar.;  O. 

,  P,  m(x>n  in  apogee  or  p 

21:02 
4.2 

1 

wisi 

2:10       8:45 
14.3         5.5 

n  the  second  line 
1  feet  and  tenths, 
h&Tta  for  this  regie 
ngs  given  on  the 

re  in  the  forencK) 
tance,  15:47  is  3:47 
farthest  north  o 

14:32 
14.6 

21:15 
4.1 

»rof  oc 
te  Willi 
ch  is  ap 
Poflnd 
?ht,  in  1 
ean  CU 
)  and  VI 
full  mc 
jerigee. 

pur 

Qdi 

pro 
the 
ivhi 

^il; 
hei 

)on 

renc 
•.ate 
xim 
dep 
chc 
Ok  Ij 
idir 

(C. 

p,  wi 
whe 
Ateh 
hot 
a.«!e8 
jmic 
ninU 
3dq 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
'  the  datum  of  soundings  on  the  j 
water,  add  the  tabular  height  t 
ubtract  It. 

Inight.  12i>  is  noon;  all  hours  le 
*h€«  by  12  give  the  times  after  r 
uar.;  E,  moon  on  the  equator; 

nd  heigl 
e  heigh 
\dmiral 
X)  the  so 

sa  than 
loon:  fo 

N,8,ii] 

\itao 
t»,  ir 
tyC 
undj 

12  a 
rins 
oon 

of  each  day; 
are  reckoned 
)n,  and  which 
chart,  unless 

n  (a.  m.) ,  all 
p.m. 
r  south  of  the 
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APRIL. 

MAY. 

It  of  High  and 
ater. 

15:66      22:26 
16.2         2.1 

JUNE. 

- 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

':^ 

Day of— 

Time  and  Heigl 
LowW 

8:60     10K» 
16.8        4.8 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

S 

Mo. 

1 

W.  'Mo. 

1 

Th 

1 

3M 
14.6 

9:63 
4.9 

15:42 
16.2 

22:16 
3.1 

Tu 

1 

4:28 
17.2 

10:53 
2.8 

16:43      23:12 
17.4        L2 

F 

2 

4:83 
15.5 

10:48 
3.9 

16:87 
16.4 

2&m 

2.0 

E 

s 

2 

4:87 
16.4 

10:66 
3.8 

16:43 
17.1 

28:10 
L2 

W 

2 

6:10 
18.2 

1137 
2.0 

17:26      23:52 
18.0        0.9 

A 

S 

3 

6:18 
16.5 

11:32 
2.9 

17:22 
17.4 

28:48 
LO 

M 

3 

5:15 
17.4 

11:84 
2.3 

17:23 
17.9 

28:50 
0.6 

Th 

3 

6:48 
18.9 

12:16 
1.4 

18«5    .    .   . 

18.4    ..   ., 

s 

4 

5:56 
17.4 

12:10 
2.1 

18K)0 

18.3 

,    .    . 

Tu    4 

1 

5:50 
18.8 

12:10 
1.6 

17:68 
18.5 

.    .    . 

o 

F 

4 

0:31 

0.8 

6:26 
19.2 

12:55      18:45 
1.1       ls.8 

E 

o 

M 

5 

0:25 
0.4 

6:26 
18.2 

12:43 
L5 

18:82 
18.8 

O 

W 

5 

0:25 
0.8 

6:20 
18.9 

12:44 
L2 

18:33 
18.8 

S 

5 

1K» 
1,0 

7:01 
19.3 

18:80     1923 

0.9       18.  S 

;Tu 

6 

0:58 
0.1 

6:53 
18.7 

13:12 
L2 

19:02 
19.1 

Th'   6 

0:58 
0.4 

6:32 
19.4 

18:15 
1.0 

19:06 
18.9 

s 

s 

6 

1:42 
L5 

7:88 
19.8 

14:08     20«l 

LO     lae 

W 

7 

1:27 
0.1 

750 
19.1 

18:40 
1.2 

19:80 
19.3 

F     7 

1:28 
0.7 

7.-28 
19.5 

13:46 
1.1 

19:88 
19.1 

M 

7 

2:21 
2.1 

8:17 
19.0 

14:50      20:45 
L2       18.3 

|Th 

8 

1:66 
0.4 

7:48 
19.8 

14K)6 
1.3 

19:58 
19.3 

S      8 

1 

1:58 
1.2 

7:66 
19.4 

14:18 
1.3 

20:15 
18.9 

Tul    8 

8:02 
2.8 

9:00 
18,5 

1535     21:U 
L5      ll.i 

'  F 

9 

2:22 
0.9 

8:18 
19.4 

14:84 
L6 

20:30 
19.3 

s 

S 

9 

2:32 
1.9 

8:30 
19.0 

14:56 
L7 

20:52 
18.5 

W 

9 

8-.60 
8.8 

9:47 
17.9 

16:28     22rS 
2.0      17.2 

S 

1 

10 

2:52 
1.4 

8:48 
19.2 

15H)6 
L9 

21:08 
18.9 

M 

10 

8:10 
2.7 

9:08 
18.4 

15:41 
2.2 

21:40 
17.8 

Th!l0 

1 

4:47 
4.2 

10:41 
17.3 

1728     28:32 
2.2       16.7 

is 

11 

3:27 
2.2 

9:28 
18.6 

15:29 
2.4 

21:57 
18.1 

Tu  11 

8:56 
8.6 

9:55 
17.5 

16:35 
2.8 

22:36 
16.9 

c 

\ 

11 

6:55- 
4.6 

11:45 
16.8 

18:38   .    .   . 
2.3   .    . 

s 

M 

12 

4:10 
3.1 

10:13 
17.7 

16:41 
8.2 

22:46 
17.1 

« 

W   12 

4:54 
4.0 

10:62 

10.7 

17:40 
3.3 

28:48 
16.2 

e 
p 

s 

12 

0:40 
16.4 

7:10 
4.6 

12:54     19:-tt 
16.6        2.0 

d 

Tu 

13 

5:07 
4.3 

11:08 
16.6 

17:50 
4.0 

23:64 
16.1 

Th,13 

6:10 
6.2 

12.02 
16.1 

18:55 
3.3 

.    .    . 

s 

13 

1:50 
16,6 

8:18 
4.1 

14:05     20:47 
16.9        Lh 

\V 

14 

6:25 
5.2 

12:20 
15.7 

19:12 
4.0 

F    14 

1:00 
15.9 

7:36 
5.0 

13:20 
16.0 

20:09 
2.6 

M 

14 

2:57 
17.0 

9:20 
3.2 

15:12     21:+^ 
17.4        0.9 

Th 

15 

1:16 
15.6 

7:57 
5.1 

13:43 
15.6 

20:83 
3.8 

S    15 

1 

2:20 
16.3 

8:50 
4.1 

14:37 
16.8 

21:16 
1.4 

Tu 

15 

3:56 
17.7 

10:19 
2.3 

16:12     22:42 
18.0       0.4, 

F 

16 

2:41 
16.0 

9:17 
4.1 

15:04 
16.6 

21:45 
L7 

e 
p 

S    16 

8:27 
17.3 

9:53 
2.9 

15:42 
17.9 

22:15 
0.2 

W 

16 

4:47 

18.5 

11:12 
L4 

17K6     23:33 
18.6       0.1 

S 

17 

8:53 
17.3 

10:20 
2.6 

16:10 
18.0 

22:42 
0.1 

M  1 17 

4:28 
18.4 

10:45 
1.6 

16:37 
19.0 

23:07 
—0.7 

• 

Th 

17 

6:85 
19.1 

11:59 
0.8 

17:56   .   .   . 

18.8    ... 

ipl  s 

.eI 

18 

4:60 
18.7 

11:18 
1.2 

17KM 
19.4 

28:33 
—1.2 

Tu  18 

5:13 
19.5 

11:84 
0.6 

17:37 
19.8 

23:55 
—1.2 

F 

18 

0^20 
0.2 

6:18 
19.4 

12:46     1«:42 
0.4       19.0 

jM 

19 

5:39 
20.0 

11:58 
0.0 

17:52 
20.5 

• 

W ,  19 

5:57 
20.1 

12:20 
-0.1 

18:13 
20.1 

.    .     . 

N 

S 

19 

1:05 

0.6 

6:59 
19.2 

13r27      19.-2:5 
0.4       ISO 

•  Tu 

20 

0:19 
—2.1 

6:20 
20.8 

12:42 
-0.7 

18:36 
21.2 

Th  20 

0:40 
— L2 

6:38 
20.4 

13:02 
—0.3 

18:57 
20.1 

S   20 

1:45 
1.3 

7:37 
18.9 

UICS     20:W 
0.6       lil 

W 

21 

1:02 
—2.3 

7:02 
21.1 

13:23 
—0.9 

19:17 
21.2 

F    21 

1:22 
-0.6 

7:18 
20.2 

13:42 
-0.1 

19:37 
19.8 

M  21 

2:24 
2:2 

8:14 
18.6 

14:49     20:45 
1.0       17. -5 

Th 

22 

1:43 
—1.8 

7:41 
20.9 

14:02 
-0.6 

19:57 
20.7 

N 

S    22 

2:02 
0.3 

7:56 
19.6 

14:28 
0.4 

20:20 
19.0 

Tu'  22 

8:08 
3.1 

8:51 

18.1 

15:30     21rii) ' 
1.6      16.9 

F 

23 

2:23 
—0.8 

8:18 
20.3 

14:42 
0.1 

20:38 
20.0 

S    23 

2:48 
1.5 

8:34 

18.7 

15K» 
1.1 

21:02 
18.0 

W  23 

3:43 
4.0 

930 
17.5 

16:12      22:1* 
2.2       16.3 

S 

24 

3:08 
0.5 

8:58 
19.3 

15:28 
1.1 

21:20 

18.8 

M 

24 

8:23 

2.8 

9:12 
17.8 

15:49 
2.0 

21:47 
16.9 

Th  24 

1 

4:24 
4.6 

10:13 
17.0 

17:00     22:!-^ 
2.7       lJ.9 

■N 

s 

25 

8:47 
2.1 

9:88 
18.0 

16:09 
2.2 

22:08 
17.4 

Tu 

25 

4:08 
4.1 

9:55 
16.9 

16:39 

2.8 

22:38 
15.9 

A,F,2,5 

5:18 
5.2 

11:02 
16.4 

17:53      23:49 
8.1       15.5 

M 

26 

4:37 
8.8 

10:22 
16.6 

17:08 
8.3 

23:08 
16.0 

W 

26 

6K)1 
5.1 

10:45 
16.1 

17:36 
3.5 

23:87 
15.1 

E 

S 

26 

6:11 
5.4 

11:58 
16.1 

18:48    .   .   . 

a4  .  .  . 

D 

Tu 

27 

5:36 
5.1 

11:18 
15.5 

18:08 
4.1 

D 

Th 

27 

6:06 
5.8 

11:44 
15.4 

18:40 
8.7 

s 

27 

0:47 
16.4 

7:15 
5.8 

12:58     19:4* 
15.8        3.3 

W  28 

0:12 
14.7 

6:48 
5.9 

12:26 
14.7 

19:24 
4.3 

A 

F 

28 

0:48 
14.7 

7:12 
5.8 

12:50 
15.2 

19:45 
3.6 

M   28 

1:47 
15.6 

8:18 
5.3 

Um      20:46 
15.9        8.0 

Th!29 

1 

1:32 

14.2 

8:03 
5.9 

18:45 
14.6 

20:34 
4.1 

8 

29 

1:52 
14.7 

•8:18 
6.4 

14:00 
15.4 

20:45 
3.1 

Tu29 

2:47 
16.1 

9:18 
4.2 

15:04     21:12 
16.2        2.5 

aI  F   30 

2:49 
14.5 

9:13 
5.8 

14:57 
15.2 

21:35 
8.1 

E 

S 

30 

2:52 
15.3 

9:17 
4.6 

15:02 
16.0 

21:40 
2.4 

W  30 

3:42 
16.9 

10:18 
3.3 

16KB     22:*^ 
16.8        2.0 

i 

M 

31 

8:45 
16.2 

10:08 
3.7 

15:55 
16.7 

22:27 
1.7 

1          The  ti 
comparlso 
from  Mear 
which  is  10 
unless  a  m 
The  tin 
are  in  the* 
#,  nei 
equator;  A 

des  are  placed  in  the  order  of  occurrence,  w 
Q  of  consecutive  heights  will  indicate  whetl 
i  Low  Water  Springs,  which  is  approximate 
.0  feet  below  mean  sea  level.    To  find  the  dc 
inua  (— )  sign  is  before  the  height,  in  which 
le  used  is  Greenwich  Mean  Civil ;  0»»  is  midni 
ifternoon  (p.  m.)  and  when  diminished  by  li 
sv  moon;  3),  Ist  quar.;  Q.  full  moon;  C.  3d 
,  P,  moon  in  apogee  or  perigee. 

ith  their  times  on  the  first  line  and  heights  c 
tier  it  is  high  or  low  water.    The  heights,  in 
ily  the  datum  of  soundings  on  the  Admira 
jpth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ght,  12««  is  noon;  all  hours  less  than  12  are  in  t 
:  give  the  times  after  noon;  for  instance,  15:4 
quar.;  E,  moon  on  the  equator:  N,  S.  moon 

>n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  ihe  chart. 

he  forenoon  (a.m.),  all  greater 

7  is  8:47  p.m. 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

-hand 

e£    Dayoi— 

Time  and  Height  of  High  and 
LowWater. 

IS, 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

Dtiyof- 

Time  and  Height  of  Hi* 
LowWater. 

a     W.  Mo. 

W. 

Mo. 

W. 

Mo. 

Th     1 

4:33 

17.7 

11:06      16:54 
2.4       17.4 

23:24 
L5 

o 

S 

1 

5:45 

18.8 

12:18 
0.5 

18:13 
18.7 

P 

w 

1 

1:05 
—0.2 

6:57 
20.9 

13:25 
— L9 

19:27 
20.6 

F      2 

5:20 
18.4 

11:53      17:42 
L6       18.0 

M 

2 

0:39 
0.9 

6:30 
19.6 

13:02 
-</.3 

19:00 
19.3 

£ 

Th 

2 

1:46 
-0.4 

7:37 
20.3 

14.-07 
-2.1 

20:07 
20.7 

O     Si    3 

0:10 
1.2 

6:04      12:36 
18. 9         0. 9 

18:28 
18.8 

Tu 

3 

1:22 
0.6 

7:13 
20.1 

13:45 
-0.8 

19:43 
19.6 

F 

3 

2:25 
-0.2 

8:17 
21.1 

14:48 
— L6 

20:47 
20.8 

S  ;     4 

0:52 
1.2 

6:45      13:18 
19.3         0.5 

19:11 
18.7 

p 

W 

4 

2:04 
0.6 

7:54 
20.4 

14:27 
—1.0 

20:27 
19.6 

S 

4 

8:05 
0.5 

8:58 
•20.5 

16:80 
-0.7 

21:28 
19.5 

m!  5 

1 

1:88 
1.3 

7:25     13:58 
19.5        0.3 

19:54 
18.8 

Th 

5 

2:45 
1.0 

8:36 
20.3 

15:10 
-0.8 

21:10 
19.4 

s 

5 

3:47 

L4 

9:42 
19.5 

16:17 
0.6 

22:13 
18.4 

Tu     6 

2:15 
1.7 

8:07      14:42 
19.4         0.3 

20:88 
18.7 

E 

F 

6 

3:26 
1.5 

9:19 
19.8 

15:56 
-0.2 

21:55 
18.8 

c 

M 

6 

4:34 
2.6 

10:30 
18.2 

17:10 
2.1 

23K)4 
17.1 

P    W     7 

2:57 
2.2 

8:50      15:27 
19.2        0.5 

21.-25 
18.4 

S 

7 

4:12 
2.8 

10K)5 
19.1 

16:45 
0.6 

22:43 
18.0 

Tu 

7 

5:31 
3.6 

11:27 
16.9 

18:10 
3.8 

Th     8 

1 

3:42 
2.7 

9:85      16:16 
18.8        0.8 

22:16 
17.9 

c 

s 

8 

5:03 
3.1 

10:57 
18.1 

17:39 
1.6 

23:88 
17.0 

N 

W 

8 

0:03 
15.8 

6:43 
4.8 

12:48 
15.6 

19:28  1 
4.5  1 

E     F  '    9 

i             ^ 

4:83 
3.4 

10:26      17:10 
18.2         L3 

23:12 
17.3 

M 

9 

6:02 
3.8 

11:55 
17.0 

18:42 
2.6 

Th 

9 

1:18 
15.0 

8:03 
4.4 

14:08 
15.0 

20:46 
4.6 

'  CC     S  i  10 

5:32 
3.9 

11:22     18.08 
17.6         L7 

Tu  10 

0:42 
16.1 

7:13 
4.8 

13:02 
16.1 

19:53 
8.3 

F 

10 

2:40 
14.8 

9:18 
3.8 

15:29 
15.2 

21:55  1 
4.1  ! 

S     11 

0:12 
16.8 

6:38      12:23 
4.2       17.0 

19:13 
2.1 

W  11 

1:52 
15.6 

8:28 
4.2 

14:22 
16.7 

21:05 
3.4 

S 

11 

3:52 
15.6 

10:21 
2.8 

16:37 
16.0 

22:53  ' 
3.8 

M12 

1:16 
16.4 

7:48      13:32 
4.1       16.6 

20:20 
2.2 

X 

Th  12 

3.-06 
15.7 

9:38 
3.5 

15:38 
16.0 

22:10 
8.1 

H 

12 

4:48 
16.6 

11:15 
L7 

17:27 
16.8 

28:40 
2.3 

Till  13 

2:26 
16.3 

8:55      14:48 
3.7       16.6 

21:26 
2.1 

F    13 

4:12 
16.3 

10:40 
2.6 

16:45 
16.5 

23:08 
2.6 

MJ13 

5:35 

17.7 

11:59 
0.8 

18:09 
17.6 

\v'l4 

3:30 
16.7 

9:58      15:52 
8.0       17.2 

22:25 
1.8 

S    14 

5:07 
17.0 

11:33 
1.7 

17:40 
17.1 

23:58 
2.1 

• 

Tu 

14 

0:22 
1.8 

6:13 
18.4 

12:38 
0.2 

18:43 
18.0 

Th  15 

4:28 
17.3 

10:55      16:54 
2.2       17.4 

23:20 
1.5 

• 

S    15 

5:58 
17.3 

12:20 
1.9 

18:26 
17.5 

.    .     . 

W 

15 

0:57 
1.5 

6:47 
18.9 

13:13 
0.0 

19:12 
18.3 

N    F    16 

5:20 
17.9 

11:48      17:47 
L4       17.8 

M 

16 

0:40 
1.8 

6:38 
18.4 

13:00 
0.5 

19:03 
17.7 

E 
A 

Th 

16 

1:28 
1.6 

7:15 
19.1 

13:43 
0.2 

19:37 
18.4  1 

•    S    17 

0:10 
1.4 

6:07      12:33 
18.2         0.9 

18M 
17.9 

Tu 

17 

1:18 
L8 

7.-07 
18.7 

13:37 
,   0.3 

19:37 
17.8 

F 

17 

1:54 
L6 

7:40 

19.1 

14:10 
0.6 

20:02 

18.6 

S  Il8 

0:53 
1.5 

6:47      13:16 
18.5         0.6 

19:17 
17.9 

W 

18 

1:52 
1.9 

7:37 
18.8 

14:10 
0.5 

20:05 
17.8 

S    18 

2:15 
2.0 

8:07 
19.0 

14:36 
LI 

20:26 
18.6 

M  1 19 

1:85 
1.8 

7:22      13:56 
18.6         0.6 

19:53 
17.6 

E 

Th 

19 

2:22 
2.3 

8:06 

18.8 

14:40 
0.8 

20:32 
17.8 

S|19 

2:40 
2.2 

8:35 
18.9 

16:02 
L6 

20:55 
18.6 

Tu  20 

2:10 
2.3 

7:55      14:33 
18.5         0.9 

20:28 
17.4 

F 

20 

2:45 

8:34 
18.7 

15:10 
1.2 

21:00 
17.8 

m|20 

3:08 
2.4 

9:10 

18.7 

15:33 
2.2 

21:32 
18.8 

W  21 

2:44 
2.9 

8:28      15:07 
18.3         L2 

21:00 
17.1 

8 

21 

3:10 
3.0 

9:a5 
18.5 

15:40 
1.8 

21:30 
17.8 

Tu  21 

3:47 
2.8 

9:51 
18.0 

16:13 
2.9 

22:14 
17.6 

ThI  22 

3:13 
3.5 

9:02      15:43 
18.1         1.6 

21:34 
17.0 

S 

22 

3:40 
3.2 

9:40 
18.2 

16:15 
2.3 

22:08 
17.6 

})    W  1  22 

4:33 
3.4 

10:40 
17.2 

17:02 
4.0 

23:08  1 
16.7  1 

1^    '^\'' 

3:47 
4.0 

9:38      16:22 
17.8         2.2 

22:12 
16.8 

M 

23 

4:20 
3.5 

10:23 
17.7 

16:57 
3.0 

22:54 
17.1 

s 

Th,  23 

5:36 
4.3 

11:43 
16.1 

18:12 
5.1 

\       S    24 

4:24 
4.3 

10:20      17:05 
17.4         2.7 

22:,'>5 
16.5 

D 

Tu 

24 

5:10 
4.1 

11:14 
16.9 

17:50 
3.9 

23:50 
16,4 

F   24 

0:15 
15.8 

7:02 
4.7 

13:02 
15.4 

19:45 
5.3 

D    S|25 

5:08 
4.6 

11:06      17:52 
16.9         3.3 

23:45 
16.3 

W 

25 

6:15 
4.7 

12:17 
16.1 

18:58 
4.6 

S    25 

1:35 
15.4 

8:28 
4.0 

14:29 
16.6 

21:11 
4.3 

M   2t> 

6:06 
5.0 

12:00      18:48 
16.3         3.7 

Th 

26 

0:57 
15.9 

7:38 
4.9 

13:32 
15.6 

20:18 
4.5 

8  |26 

2:57 
16.1 

9:43 
2.5 

16:46 
16.8 

22:18 
2.9 

Tu  27 

0:43 
16.0 

7:13      13:03 
5.1       15.8 

19:52 
3.9 

s 

F 

27 

2:13 
15.9 

8:59 
4.1 

14:53 
15.9 

21:35 
3.8 

M|27 

4:07 
17.6 

10:43 
0.8 

16:47 
18.3 

28:13 
L3 

VV  28 

1:48 
15.9 

8:26      14:12 
4.7       15.7 

20:58 
3.6 

S 

28 

3:26 
16.4 

10:09 
2.8 

16:05 
16.8 

22:40 
2.6 

9 

E 

TU|28 

5:03 
19.1 

11:38 
-0.8 

17:88 
19.7 

Th  29 

2:50 
16.3 

9:37      15:23 
3.9       16.2 

22:02 
2.5 

s 

29 

4:31 
17.7 

11:08 
L2 

17:06 
18.1 

23:33 
1.4 

W  29 

1 

o.-oo 

0.1 

5:50 
20.6 

12:20 
—2.0 

18:23 
20.8 

S    F|30 

3:57 
17.1 

10:37      16:27 
2.7       17.0 

23:00 
2.2 

M 

30 

5:26 
19.0 

11:58 
-0.2 

17:58 
19.2 

ThIsO 

1 

0:44 
-0.8 

6:35 
2L4 

13:02 
—2.6 

19:05 
2L3 

S  131 

1 

4:54 
17.9 

11:30      17:25 
L6       17.9 

23:52 
L4 

O  Tu 

1 

31 

0:22 
0.4 

6:13 
20.1 

12:48 
-L8 

18:45 
20.1 

1 

1       ' 

1 

The  tid 
a  comparls 
from  Meat 
which  is  10 
unless  a  m 

The  tic 
greater  are 

#,  ne>« 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whet 
I  Low  Water  Springs,  which  is  approximate! 
.0  feet  below  mean  sea  level.    To  find  the  dc 
nus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Greenwich  Mean  Civil;  0>>  is  mi 
in  the  afternoon  (p.  m.)  and  when  diminish 
moon;  }),  1st  quar.;  O.  full  moon;  C  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  iirst  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  In 
y  the  datum  of  soundings  on  the  Admiral 
jpth  of  water,  add  the  tabular  height  to  the 
case  subtrfLCt  it. 

dnight,  12»>  is  noon;  all  hours  less  than  12 1 
ed  by  12  give  the  times  after  noon;  for  instai 
uar.:  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

ire  in  the  forenoon  (a.  m.).  all 

ice,  15:47  is  3:47  p.m. 

farthest  north  or  south  of  the 
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OCTOBER. 

NOVE 

MBER. 

d  Heigl 
LowW 

DECEMBER. 

fl  Dayof- 
1:3    W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  an 

itof  Hij 
ater. 

fhand 

fl  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

s  w. 

Mo. 

1 

F      1 

1:22       7:16 
-1.1       21.7 

13:48 
-2.6 

19:42 
21.4 

M      1 

2r20 
—0.4 

8:17 
20.4 

14:42 
0.0 

20:37 
19.8 

W 

2.46 
0.4 

8:44 
18.5 

15:07 
2.1 

2shv 

S      2 

2:02       7:66 
—0.9       21.4 

14:'23 
—1.8 

20.-22 
20.8 

N   Tu    2 

3:08 
0.5 

8:69 
19.1 

16:26 
1.6 

21:17 
18.6 

Th 

2 

8:82 
1.2 

9-.80 
17.4 

15:52 

as 

21 X 

r.6 

sis 

2:11       8:36 
—0.3       20.6 

15:05 
—0.6 

^21:02 
19.8 

W     3 

3:48 
1.6 

9:47 
17.7 

16:16 
3.8 

22:02 
17.0 

F 

t 

3 

4:20 
2.1 

10:20 
16.3 

lfi:43 
4.6 

115 

M 

4 

3:23       9:20 
0. 8       19. 6 

15:50 
1.0 

21:44 
18.5 

C  Th    4 

4:42 
2.8 

10.42 
16.8 

17:15 
4.8 

22:55 
15.8 

C    S 

4 

5:16 
3.0 

11:17 
15.3 

17:*^ 
5.0 

I.-..: 

Tu 

i 

5 

4:10      10:08 
2.0       18.2 

16:40 
2.7 

22:32 
17.1 

F 

5 

6:47 
8.7 

11:50 
15.0 

18:28 
6.7 

.    .    . 

s 

5 

6:18 
8.4 

12:22 
16.3 

18:47 
5.8 

N    W 

CI 

' 

6:05      11:06 
8. 2       16. 6 

17:43 
4.3 

23:28 
16.0 

S 

6 

0:02 
14.9 

7K)0 
4.0 

13:10 
14.3 

19:38 
5.9 

!m 

6 

0:27 
15.8 

7:23 
8.5 

1330 
14.6 

1^^ 

0.5 

Th|    7 

6:16      12:15 
4. 1       15. 1 

18:57 
5.3 

s 

7 

1:20 
14.7 

8:10 
8.8 

14:30 
14.5 

20:60 
5.6 

E|Tu    7 

1:37 
16.8 

8:25 
3.8 

14:34 
15.0 

F      8 

0:42       7:32 
14.6         4.4 

13:43 
14.4 

20:18 
5.6 

M 

8 

2:36 
15.2 

9:13 
8.0 

15:35 
15.2 

21:48 
4.4 

W     8 

2:43 
15.7 

9:20 
2.8 

15:28 
15.8 

21:c^ 

4.1 

1  S      9 

2:a'>       8:47 
14.5        4.0 

15:10 
14.7 

21:30 
4.9 

A 
E 

Tu 

9 

8:37 
16.1 

10:16 
2.1 

16:22 
16.2 

22:37 
3.4 

Th    9 

8:38 
16.2 

10:10 
2.1 

16:15 

16.7 

11 

1  S    10 

3:20       9:62 
16.8         3.0 

16:14 
16.6 

22:27 
4.0 

W 

10 

4:27 
17.0 

10:5  > 
1.3 

17:02 
17.2 

23:17 
2.4 

F 

10 

4:28 
16.9 

10:56 
1.6 

16JS7 
17.6 

211; 

M  '  11 

4:17      10:45 
16.4         1.8 

17:02 
16.5 

23:13 
2.9 

Th 

11 

5:08 
17.8 

11:32 
0.7 

17:35 
18.1 

23:51 
1.7 

S 

11 

5:12 
17.5 

11:38 
1.3 

17:36 
18.4 

Tu  12 

5:04      11:29 
17. 4         0. 9 

17:40 

17.6 

23:52 
2.0 

F 

12 

6:45 
18.8 

12:10 
0.4 

18:07 
18.7 

.    .    . 

• 

H 

12 

0K« 
1.7 

5:52 
18.0 

12:16 
1.1 

IS:  11 
18? 

E   W   13 

^        i 

5:43      12:07 
18.3         0.3 

18:11 
18.2 

• 

S 

13 

0:28 
1.3 

6:18 
18.5 

12:48 
0.5 

18:37 
19.1 

M 

13 

0:40 
1.3 

6:30 
18.3 

12:53 
1.2 

19.0 

•  Th  14 

0:26       6:17 
1.5       18.8 

12:40 
0.0 

18:40 
18.6 

S 

14 

1:00 
1.2 

6:61 
18.8 

13:13 
0.9 

19:07 
19.2 

8  Tu 

14 

1:16 
1.0 

7K)7 
18.5 

13r28 
1.5 

1920 
19.1 

F 

15 

0:57        6:47 
1.2       19.0 

13:12 
0.2 

19:05 
18.9 

M 

15 

1:32 
1.2 

7:22 
18.8 

13:42 
1.4 

19:35 
19. 2 

W 

15 

1:52 
1.0 

7:45 
18.4 

14  «i 

2,0 

19..T. 

IS.O 

1  s 

16 

1:25        7:15 
1.2       19.0 

13:40 
0.6 

19:32 
19.0 

Tu 

16 

2:02 
1.4 

7:55 
18.6 

14:12 
2.1 

20:07 
18.9 

Th 

16 

2:30 
1.0 

8:23 
18.3 

14:40 
2.6 

s 

17 

1:61        7:43 
1.4       19.0 

14:05 
1.1 

19:58 
19.1 

S 

\V 

17 

2:87 
1.7 

8:80 
18.8 

14:45 
2.8 

20:43 
18.5 

JF 

17 

8:13 
1.3 

9K)7 
18.0 

15:23 
3.2 

1S.S 

M   18 

2:18       8:13 
1.7       18.9 

14:32 
1.8 

20:28 
18.9 

Th 

18 

8:18 
2.1 

9:13 
17.7 

15:28 
3.6 

21:28 
17.8 

S 

18 

4K)0 
1.6 

9:57 
17.5 

16:13 
4.0 

22:0^ 
1:.: 

|Tul9 

2:48       8:46 
2.0       18.5 

15:03 
2.5 

21:03 
18.5 

F 

19 

4:07 
2.7 

10:05 
17.1 

16:18 
4.5 

22:19 
17.0 

s 

19 

4:56 
2.0 

10:54 
17.0 

17:13 
4.5 

2S^ 

IT.l 

S  1  W  20 

3:28       9:27 
2.6       17.9 

15:43 
3.3 

21:45 
17.7 

1> 

S 

20 

6:07 
8.2 

11:07 
16.3 

17:28 
5.2 

23:2:i 
16.3 

|!m 

20 

5:56 
2.8 

11:58 
16.5 

18:24 
4.7 

Til  21 

4:17      10:18 
3.2       17.0 

16:34 
4.3 

22:37 
16.7 

s 

21 

6:18 
3.3 

12:22 
15.9 

18:63 
6.3 

ITu  21 

1 

0:12 
16.7 

7K)2 
2.3 

13K^ 
16.3 

19> 
4t 

D    F    22 

1 

5:18      11:22 
4.0       16.1 

17:47 
5.4 

28:44 

15.8 

M 

00 

0:38 
16.0 

7:32 
2.8 

13:40 
16.0 

20:13 
4.6 

W  22 

1 

1:22 
16.6 

8:10 
2.0 

14:1S 
16.  tJ 

20+' 

.     S    23 

6:38      12:40 
4.2       15.5 

19:18 
6.5 

E 

TU 

23 

1:57 
16.6 

8:43 
1.8 

14:62 
16.9 

21:20 
3.4 

P  Th!23 

I 

2:88 
17.0 

9:15 
1.4 

15:2^ 
17.3 

-'1:4' 

;S    24 

1:05       8:00 
15. 6         8. 6 

14:a5 
15.8 

20:43 
4.5 

W  24 

3:08 
17.6 

9:45 
0.7 

15:53 
18.1 

22:16 
2.0 

F   24 

8:41 
17.6 

10:13 
0.8 

16:20 
18.1 

22:4.^ 

1.: 

M   25 

2:27       9:13 
16.2         2.1 

15:22 
16.9 

21:48 
3.1 

P  Th  25 

4:08 
18.6 

10:38 
-0.4 

16:46 
19.2 

23:08 
0.8 

S 

25 

4:40 
18.2 

11:08 
0.3 

17:12 
18.9 

ss: 

Tu  26 

3:39      10:18 
17.6         0.5 

16:22 
18.4 

22:44 
1.5 

0    F   26 

6:01 
19.6 

11:28 
-1.1 

17:88 
20.1 

23:56 
—0.1 

OS 

26 

5:84 
18.8 

11:58 
0.1 

17:59 
19.5 

E   W   27 

4:37      11:06 
19.1     —1.0 

17:13 
19.8 

23:32 
0.2 

!  s  "27 

6:49 
20.1 

12:16 
—1.8 

18:16 
20.6 

N   M  27 

0:28 
0.2 

6:22 
19.2 

12:45 
0.2 

1S:42 
19.  • 

PTh  28 

Ci 

5:25      11:52 
20.3     —2.0 

17:56 
20.8 

S    28 

0:39 
—0.6 

6:36 
20.3 

13:00 
—1.0 

18:68 
20.6 

Tu28 

1:08 
-0.1 

7H» 
19.1 

13:28 
0.6 

19..^ 

j  F,29 

0:17        6:10 
—0.7       21.1 

12:37 
—2.4 

18:38 
21.3 

N  '  M   29 

1:22 
—0.6 

7:18 
20.2 

13:42 
-0.3 

19:37 
20.1 

IW  29 

1 

1:52 
-0.1 

7:50 
18.7 

14:09 
1.4 

19.2 

,  s 

30 

1:00       6:54 
—1.1        21.3 

13:20 
—2.1 

19:18 
21.2 

Tu  30 

2:04 
-0.2 

8:00 
19.5 

14:24 
0.9 

20:15 
19.8 

Th  30 

2:33 
0.2 

8:30 
18.1 

14:49 
2.2 

18> 

s 

31 

1:40        7:34 
—1.0       21.0 

14:00 
—1.2 

the  ord< 
height 
ngs,  wh 
in  sea  h 
>efore  t 

19:57 
20.7 

the  fire 
low  wa 
sound i 
d  the  ta 

1  F 

31 

fitso 
t8,ir 
nim 
the 

3:14 
0.7 

9:11 
17.5 

15:80 
3.1 

21:15 

1*2 

The  tid 
a  comparist 
from  Mean 
which  is  10 
unless  a  m 

es  are  placed  In  1 
»n  of  consecutive 
Low  Water  Spri 
.0  feet  below  men 
inus  (— )  sign  is  I 

jr  of  OCC 
swill  ir 
ich  is  f 
jvel.    T 
he  heig 

urrence,  wi 
tdicate  whet 
ipproximate 
0  find  the  d 
ht,  in  which 

th  their  times  on 
her  it  is  high  or 
ly  the  datum  of 
epth  of  water,  ad 
I  case  subtract  it. 

t  Ime  and  heigl 
ter.    The  heign 
[igs  on  the  Adi 
bular  height  tc 

n  the  second  line  of  each  day 
I  feet  and  tenths,  are  reckonfi 
ty  Chart*  for  this  reeion.  an.? 
soundings  given  on  tbechArt. 

The  tin 
greater  are 

le  used  Is  Greenwich  Mean  Civil;  0*»  is  mid 
in  the  afternoon  (p.m.)  and  when  diminisl 

night,  12»»  is  noon;  all  houre  less  than  12  a 
led  by  12  give  the  times  after  noon;  for  insU 

r©  in  the  forenoon  (a.  m. ).»!'' 
ince,  15:47  is  3:47  p.  m. 

#,  new 
equator;  A 

moon;  ]),  Istquar.;  Q,  full  moon;  ([,  3d  (3 
,  P,  moon  in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  01 

south  of  the 
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9     - 

>ay 

JANUARY. 

FEBRUARY. 

MARCH. 

of- 

Time  and  Height  of  High  and 
Low  Water. 

d  |Dayof- 

8  ' — \ — 

S  i  W.  Mo. 

Time  Jllid  Height  of  High  ntul 

P. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

w. 

Mo. 

W.  Mo. 

t 

1 

1:18 
8.9 

7:45 
14.8 

13:64      20:80 
2.8       14.2 

M 

1 

8:06 
4.0 

9:31 
18.8 

15:86 
8.3 

22:04 
14.0 

n'm 
1 

1 

1:17 
4.1 

7:56 
13.4 

13:66      20:86 
8. 8        13. 1 

1  s 

2 

2:80 
8.8 

8:52 
14.4 

14:65      21:35 
2.4        14.5 

N 

Tu 

2 

4:17 
3.5 

10:82 
14.2 

16:89 
8.0 

23:01 

14.5 

|Tu 

2 

2:35 
4.4 

9:08 
13.2 

16:16      21:41 
4. 1        13. 2 

s 

3 

8:35 
8.4 

9:50 
14.7 

16:00      22:28 
2.3        14.8 

W 

3 

6:11 
2.8 

11:27 
14.7 

17:86 
2.6 

23:50 
15.1 

W 

3 

3:50 
4.0 

10:14 
13.6 

16:26      22:40 
8.8       13.8 

M      4 

1 

4:86 
2.8 

10:52 
15.1 

16:56      23:20 
1.9        16.4 

Th 

4 

5:59 
2.1 

12:16 
16.2 

18:21 
2.2 

Th 

4 

4:50 
3.3 

11:09 
14.1 

17:28      23:29 
8.8        14.5 

Tu    5 

1 

6:27 
2.1 

11:43 
15.5 

17:46    .    .    . 
1.6    ..     . 

0 

f 

5 

0:84 
15.7 

6:89 
1.4 

18:00 
15.7 

19:01 
1.9 

,  fI    5 

6:37 
2.4 

11:66 
14.9 

18:06    .    .     . 
2.7    ..    . 

N     W^ 

6 

0K)6 
15.9 

6:18 
1.5 

12:80      18:30 
15.9         1.4 

,  s 

6 

1:15 
16.1 

7:16 
0.9 

18:40 
16.1 

19:36 
1.8 

s 

6 

0:10 
15.3 

6:16 
1.7 

12:87      18:44 
16.5         2.8 

Th 

7 

0:54 
16.8 

6:54 
1.0 

13:17      19:14 
16.1          1.4 

s 

7 

1:51 
16.8 

7:48 
0.6 

14:17 
16.2 

20:07 
1.9 

5« 

7 

0:51 
16.0 

6:51 
1.0 

18:15      19:14 
16.0         1.9 

F 

1 

8 

1:34 
16.4 

7:32 
0.8 

18:58      19:52 
16.2         1.6 

A    M 

8 

2:25 
16.2 

852 
0.4 

14:53 
16.1 

20:36 
2.0 

Im     8 

1:26 
16.4 

7:22 
0.6 

13:50      19:40 
16. 8         1.7 

1  S 

9 

2:18 
16.2 

8:09 
0.6 

14:88      20:28 
16.0         1.9 

Tu 

9 

2:56 
16.8 

8:56 
0.3 

15:29 
15.7 

21:05 
2.2 

E   Tu    9 

1:56 
16.4 

7:56 
0.0 

14:24       20.-06 
16.3         1.6 

1  S    10 

2:60 
15.9 

8:47 
0.7 

16:20      21:06 
15.6         2.3 

e!w 
1 

10 

3:27 
15.3 

9:32 
0.5 

16:01 
15.2 

21:35 
2.4 

W   10 

2:26 
16.3 

8:27 
—0.1 

14:56      20:34 
18.0         1.6 

A    M    11 

8:24 
15.3 

9:24 
1.0 

15:57      21:38 
15.2         2.8 

Th  11 

8:58 
14.7 

10:09 
1.0 

16:40 
14.6 

22:06 
2.7 

Th  11 

2:57 
15.8 

9:01 
0.1 

15:28      21K)3 
15.6         1.7 

Tu  12 

4:00 
14.6 

10:02 
1.3 

16:40      22:15 
14.7         3.3 

;f 

12 

4:32 
14.2 

10:48 
1.5 

17:21 
13.9 

22:46 
8.0 

f'i2 

3:29 
15.3 

9:36 
0.6 

16:01      21:37 
14.9         1.8 

K    \V    13 

1 

4:36 
14.0 

10:45 
1.8 

17:22      22:48 
14.1         3.8 

^!  s 

13 

5:17 
13.6 

11:81 
2.3 

18:08 
13.1 

28:34 
3.5 

,  S    13 

4:06 
14.8 

10:14 
L3 

16:39      22:17 
14.2         2.2 

C  Th  14 

1 

6:15 
13.3 

11:30 
2.8 

18:10      23:32 
13.6         4.2 

'  s 

14 

6:10 
13.0 

12:26 
3.1 

19:06 
12.6 

1  S'l4 

1 

4:46 
14.1 

10:56 
2.2 

17:26      23:05 
13.3         2.8 

F    15 

6:04 
12.9 

12:18 
2.8 

19:04    .    .     . 
13.0    ..    . 

M 

15 

0:40 
4.0 

7:26 
12.6 

13:31 
3.8 

20:19 
12.5 

C   M,15 

1      1 

6:46 
18.2 

11:48 
3.2 

18:22    .    .     . 
12.6    .     .    . 

S    16 

0:26 
4.5 

7:04 
12.6 

13:17      20:02 
3. 2        12. 8 

|t„ 

16 

2KK) 
4.2 

8:60 
12.9 

14:48 
4.0 

21:29 
13.1 

s   Tu  16 

0:10 
3.5 

7:02 
12.7 

12:56      19:86 
4. 1        12. 2 

,;„ 

1:30 
4.5 

8:14 
13.0 

14:20      21:04 
3.4        13.0 

s   W 

17 

8:20 
^      3.7 

10:05 
13.7 

16.-00 
8.5 

22:31 
14.2 

W  17 

1:81 
8.9 

8:29 
12.9 

14:20      20:50 
4.4        13.0 

M  [  18 

2:45 
4.3 

9:22 
13.4 

16:25      22:04 
3.2        13.6 

Th 

18 

4:29 
2.6 

11:08 
14.8 

17:01 
2.7 

23:27 
15.4 

Th  18 

j 

2:67 
8.6 

9:46 
13.7 

15:39      22:10 
3.9        14.2 

Tu  19 

1 

8:60 
8.5 

10:28 
14.1 

16:25      22:56 
2. 7        14. 5 

F 

19 

5:27 
1.3 

12:00 
15.9 

17:55 
1.7 

F   19 

4:10 
2.6 

10:46 
14.8 

16:46      23:05  i 
2.9        15.5 

S    W  20 

4:60 
2.4 

11:24 
15.1 

17:18      23:46 
2. 1        15. 5 

•    S 
p 

20 

0:16 
16.7 

6:19 
0.0 

12:49 
17.0 

18:42 
0.8 

S    20 

5.-09 
1.2 

11:41 
16.0 

17:37      23:56 
1.7        16.9 

Th  21 

6:44 
1.3 

12:16 
16.0 

18:08    .     .    . 
1.4    ..    . 

s 

21 

1:01 
17.7 

7:05 
—1.1 

13:84 
17.7 

19:25 
0.1 

P    S  !.21 

•  ! 

6:00 
-0.2 

12-27 
17.2 

18:28    .    .    . 
0.6    ..    . 

!•    F    22 

0:85 
16.5 

6:84 
0.2 

13K)6      18:56 
16. 7         0. 8 

M 

22 

1:46 

18.3 

7:51 
—1.7 

14:17 
18.1 

20:09 
—0.2 

EM   22 

0:41 
18.0 

6:45 
—1.3 

13:11       19K)6 
18.0      —0.2 

P     8    23 

1:18 
17.2 

7:20 
—0.7 

13:52      19:40 
17. 2         0. 5 

E   Tui23 

2:29 
18.4 

8-35 
—1.9 

15:00 
18.0 

20:50 
—0.1 

jTu  23 

1:26 
18.6 

7:29 
—1.9 

13:54       19:47 
18.3      -0.6 

S'24 

2:00 
17.6 

8:08 
—1.2 

14:36      20:26 
17.4         0.4 

\V  24 

3:18 

18.1 

9:18 
—1.5 

15:45 
17.5 

21:34 
0.3 

\v'24 

2:08 
18.8 

8:11 
—2.0 

14:36      20:29 
18. 2      -0. 6 

M   25 

2:47 
17.6 

8:55 
—1.3 

16:24      21:10 
17.3         0.6 

Th  25 

8:69 
17.3 

10:05 
-0.8 

16:31 
16.6 

22:20 
1.1 

Th  25 

2:53 
18.4 

8:64 
—1.6 

16:19      21:11 
17.6      —0.1 

E   Tu  26 

3:34 
17.3 

9:41 
-1.0 

16:10      21:56 
16.8         1.1 

f'26 

4:47 
16.2 

10:51 
0.4 

17:23 
15.5 

23:10 
2.2 

1  F   26 

3:36 
17.4 

9:38 
-0.6 

16:05      21:56 
16.7         0.8 

W  27 

4:20 
16.7 

10:30 
-0.4 

17K)0      22:46 
16. 2         1. 8 

D    8    27 

6:41 
15.0 

11:44 
1.7 

18:20 
14.4 

l« 

27 

4:24 
16.2 

10:25 
0.7 

16:53      22:44 
15.4         1.9 

})  Th  28 

1 

5:14 
15.8 

11:20 
0.6 

17:54      23:40 
15.3         2.6 

1  ^ 

28 

0:08 
3.3 

6:45 
14.0 

12:45 
3.0 

19:28 
13.5 

5;« 

28 

5:19 
15.0 

11:15 
2.1 

17:50      23:40 
14.2         3.0 

F   29 

6:10 
14.9 

12:17 
1.6 

18:65    .     .    . 
14.6    ..    . 

M   29 

6:19 
14.0 

12:16 
8.4 

18:56    .    .     . 
13.8    .     .    . 

8  ,30 

0:42 
3.4 

7:15 
14.2 

13:18      19:58 
2.6        14.0 

|Tu  30 

0:48 
4.0 

7:31 
13.2 

13:30      20.-01 
4.3        12.9 

s  I31 

The  tid 

a  comparis 

,  from  Mean 

is  8..T  feet  I 

a  minus  ( - 

1:52 

4.0 

8:24 
13.9 

ced  in 
wcutive 
jr.^prin 
in  sea  h 
before  I 

14:-26      21:05 
3. 1        13. 8 

\V  31 

2:06       8:41      14:53      21:11 
4.8       13.1         4.6        13.0 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

les  are  pla 
on  of  con. 
I^wWat« 
)elow  me« 
-)  sign  is 

the  order  of  occurrence,  wi 
'  heights  will  indicate  whe 
Rs.  which  is  approximately 
nel.    To  find  the  depth  of 
he  height,  in  which  case  si 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
the  datum  of  soundings  on  the  A 
water,  add  the  tabular  height  t 
ibtract  it. 

id  heightji  o 
e  heights,  in 
dmiralty  CI 
o  the  sound 

The  til 
'  greater  are 

ne  used  is  Greenwich  Mean  Civil:  0»»  is  m 
in  the  afternoon  (p.  m.)  and  when  diminis 

dnight,  12»»  is  noon:  all  hours  less  than  12  « 
hed  by  12  give  the  times  after  niK)n:  for  ins 

ire  in  the  forenoon  (a.m.), all 
tance,  15:47  is  3:47  p.  m. 

1        •.  nev 
equator;  A 

L  .       _ 

7  moon;  J),  Ist  quar.;  O.  f»lJ  moon;  (J,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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APJ 
Time  an 

KIL. 

MAY. 

JUNE. 

1 

Dayof- 

iHei;?htof  HighanrI 

S 

Da  J' of- 

Time  and  Height  of  HJgh  and 
Luw  Water. 

1 

Darol-- 

Tinur  11  ml  Height  of  Hi| 
La  tw  Water. 

phind 

W.  Mo. 

V. 

Mo. 

W.  Mo. 



Th 

1 

8:17 

4.1 

9:4T 
13.3 

I6m      '^n 
4/i       13.5 

S 

1 

»:2a 
3.5 

10:08 
13. « 

16:19 
4,2 

22:20 
14.0 

Tu 

1 

4:21 
2.5 

10:55 
14.5 

16:48 
8.5 

2S:* 

F 

2 

urn 

3.& 

10:43 
13.9 

16:59       22:59 
3.8        14.2 

£ 

s 

2 

4:22 
2.* 

10:54 
14.5 

17:00 
3.7 

'J3:0i 
14.7 

W 

2 

2,0 

11:36 
15,0 

17:26 
2.6 

2S:yj 

15,3 

A 

S 

3 

2.7 

11:29 
U.7 

17:39      2»:41 
3.2        15.0, 

M 

3 

5:06 
2.1 

U:35 

17:34 
3.0 

23:45 
15.3 

Th 

S 

5:47 
L4 

12:18 
15.4 

18K>5 
1.9 

n 

4 

5:45 
l.S 

12:10 
15.8 

18:14    .    .    . 
■i.6    .    .    , 

Tu 

4 

5:4S 
1.5 

12:13 
15.5 

1H:0& 
2.4 

O 

F 

4 

0:31 
1^7 

637 
1.0 

12:56 
15.7 

1*U 

E 

O 

M 

6 

OttS 
15.7 

6:19 
1.0 

32:45       18:42 
15. 9         L  1 

O 

W 

5 

0:22 
15,  B 

6;1S 
0.9 

12:49 
15.9 

18:36 

S 

5 

1:12 
16.0 

7i« 
1.0 

1331 
15.8 

19^ 

Tu|   6 

0:5« 

6:51 
0.5 

13:20       19109 
lti.2         1.7 

Th 

e 

0:57 
16.1 

fi:.-* 
0.4 

13:21 
16.0 

19:07 
1.1 

s 

§ 

6 

1:59 
16.0 

7:^8 
LI 

14:10 
16.7 

»19 
0..? 

W|7 

1:36 
lfi.4 

725 
0,1 

13:54       19:35 
16.3         1.4 

^ 

7 

1:31 
16.2 

7:30 
0.4 

U:.5a 
1.^.8 

19:11 
0,9 

M 

7 

2:44 
15.9 

8;a0 
1.5 

14:53 
15.5 

U.5 

Thi    8 

1 

1;:>7 
ItlB 

7:5S 
-0.1 

14:21      2(J;<>.^ 
16.0          1.1 

8 

8 

2:11 

16.1 

8:07 
0.7 

14:30 
1.1.5 

20-!0 
0.8 

Tu    S 

3:31 

9:15 
1.0 

15:39 
15.1 

0* 

F:  9 

2:30 
115,0 

0.2 

14:56      20:39 
15.(5         12 

n 

B 

9 

2:.Vi 
16.7 

8:4« 
1.2 

15:09 
lJ>.ft 

21:04 
1.0 

W     9 

4:21 
15.2 

10  M 
2,5 

16:80 
14.6 

22  <u 
1-3 

S    10 

d:ub 
16.6 

v:u8 
0.8 

15.0         1.3 

M 

10 

3:4U 
15.3 

9r2» 
1.9 

16:4:1 
14.4 

21:51 
1.5 

Th 

10 

&n20 
14.8 

10:59 
8.1 

17:31 
14.3 

:33 

1.7 

S    11 

1 

8:47 
15.0 

9:46 
1.5 

16:11      21:59 
14.3         1.7 

Tu 

11 

4:33 
14.6 

10:16 
2.7 

16:39 
13.7 

22:46 
2.1 

■'C 

F 

11 

6:21 
14.5 

12K)0 
8.6 

1831 
14.1 

S    M  i  12 

4:38 
14.3 

10:36 
2.6 

16:55      22:51 
13.5         2.4 

<iiw 

12 

5:81 
14.0 

11:10 
8.6 

17:41 
13.3 

23:60 
2.6 

Ii 

S    12 

0:42 
2.0 

7:25 
14.3 

13K» 
3.8 

ir.a 

lU 

(C  Tu  13 

5:39 
13.6 

11:26 
3.5 

17:66      23:57 
12. 7         3. 1 

Th 

13 

6:40 
18.7 

12:19 
4.2 

18:54 
13.2 

S    13 

1:46 
2.2 

8:29 
14.6 

14.-20 
8.6 

W   14 

6:53 
13.0 

12:35 
4.3 

19:13    .    .     . 
12.6    .    .     . 

1  ^ 

14 

1K)1 
2.9 

7:53 
13.7 

13:35 
4.3 

20:09 
13.8 

MJ14 

2:50 
2.0 

927 
14.8 

15:25 
3.1 

■JUT 
16.: 

Th  15 

1:15 
3.6 

8:12 
13.1 

13:57      20:35 
4.5        13.2 

!  ^ 

15 

2:14 
2.7 

8:59 
14.2 

14:50 
3.8 

21:15 
14.6 

Tu  15 

8:60 

1.7 

10:20 
15.4 

16:24 
2.4 

15: 

FJie 

1 

2:37 
3.2 

9:26 
13.8 

15:16      21:42 
4.0        14.4 

K 
P 

S 

16 

3:'20 
2,0 

9:56 
15.0 

16:56 
2.9 

•22:14 

15.  :> 

W  16 

4:45 

1.2 

11:15 
16.0 

17:16 
1.7 

a35 
16.2 

S  il7 

3:46 
2.2 

10:24 
14.9 

16:21       22:41 
2.9        16.  G 

M 

17 

4:18 
1.2 

10:49 
15.9 

16:48 
1.9 

23:06 
16.4 

• 

Th  17 

5:35 
0.8 

12K)2 
16.6 

18KM 
1.0 

P    S    18 

4:44 
1.1 

11:16 
16.1 

17:13      28:32 
1.7        16.9 

Tu  18 

5:09 
0.4 

11:38 
16.7 

17:36 
1.0 

23:55 
17.1 

F    18 

0:24 
16.5 

6:23 
0.6 

12:49 
16.9 

m;i9 

5:35 
-0.1 

12:02 
17.1 

18:00    .     .     . 
0.6    ..    . 

•  W|19 

6:66 
-0.2 

12:21 
17.3 

18:21 
0.3 

N 

S    19 

1:11 
-      16.7 

7K)9 
0.7 

13:32 
16.9 

•  1  Tu  20 

0:19 
17.8 

621 
—1.0 

12:47      1S:43 
17.8      -0.2 

Th  20 

0:42 
17.6 

6:41 
-0.6 

13K)6 
17.6 

19K)6 
0.0 

s  I20 

1:56 
16.6 

7:51 
1.0 

14:15 
16.6 

30U 

W  1  21 

1:03 
18.4 

7:04 
—1.5 

13:30 .     19:26 
18.1      -0.5 

F    21 

! 

1:29 
17.6 

7:26 
-0.4 

13:50 
17.4 

19:48 
0.0 

M   21 

2:43 
16.3 

8:34 
1.5 

14:58 
16.1 

1.1.7 

Th  22 

1:47 
18.3 

7:46 

—1.4 

14:11      '20:06 
18.0      -0.6 

N 

S  |22 

•   2:12 
17.2 

8K)9 
0.0 

14:34 
17.0 

20:31 
0.2 

Tu  22 

3:27 
15.8 

9:18 
2.1 

15:41 
15.5 

ill:*- 

1.1 

F    23 

2:30 
17.9 

8:30 
-0.9 

14:55      20:50 
17.4         0.0 

8    23 

3:00 
16.6 

8:53 
0.8 

15:19 
16.2 

21:16 
0.8 

W  23 
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17.-21      23:15 
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4:25 
2.2 

10:54 
15.2 

17:00 
2.4 

23:18 
15.3 
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Tu 

17 

1:22       7:21 
16.2         1.7 

13:35 
16.5 

19:35 
0.4 

F 

17 

2:08 
16.3 

7:52 
1.6 

14:12 
16.4 

20:10 
0.0 

S    18 

0:56 
16.1 

6:56 
1.5 

13:16 
16.5 

19:16 
0.7 

W 

18 

2K)1       7:55 
16.3         1.7 

14:11 
16.5 

20:09 
0.2 

S 

18 

2:40 
16.0 

8:20 
1.7 

14:42 
15.9 

20:47 
0.3 

M  j  19 

1:41 
16.2 

7:39 
1.5 

13:56 
16.5 

19:56 
0.5 

A 
E 

Th 

19 

2:38       8:25 
16.2         1.9 

14:43 
16.1 

20:43 
0.3 

s 

19 

8:10 
1.5.5 

8:47 
L8 

15:14 
15.2 

21:20 
0.8 

Tu  20 

2:23 
16.2 

8:16 
1.7 

14:36 
16.3 

20:85 
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W  1  21 
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16.0 
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2.1 

15:14 
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21:14 
0.7 

S    21 

3:50       9:25 
15.3         2.4 

15:49 
15.0 

21:54 
1.0 

Tu 

21 

4:20 
14.0 

9:56 
2.4 

16:28 
13.9 

22:34 
2.4 

Th  22 

3:46 
15.6 

9:29 
2.5 

15:51 
15.2 

21:51 
1.0 

S   22 

4:25       9:58 
14.7         2.8 

16:21 
14.2 

22:31 
1.7 

D 

W 

22 

5:04 
13.2 

10:42 
2.9 

17:22 
13.2 

23:24 
3.3 

A    F    23 

1 

4:29 
15.1 

10:06 
3.1 

16:28 
14.4 

22:31 
1.5 

M   23 

1 

5:04      10:31 
13.9         3.1 

17:03 
13.6 

23:14 
2.4 

s 

Th 

23 

5:57 
12.4 

11:46 
3.6 

18:35 
12.5 

'  S    24 

1 

5:11 
14.4 

10:41 
3.6 

17:08 
13.8 

23:15 
2.0 

^ 

Tu  24 

5:49      11:15 
13.1         3.6 
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13.0 
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24 

0:28 
4.3 

7K)6 
12.0 

13:08 
4.1 

20:00 
12.6 

Dj  S    25 

5:54 
13.8 

11:20 
4.0 

17:51 
13.2 
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12:15 
4.0 

19:04 
12.5 
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25 

1:48 
4.7 

8:30 
12.6 

14:28 
3.8 

21:22 
13.3 

M 

26 
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2.6 

6:46 
13.2 

12:07 
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12.8 
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20:24 
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OCtOBKJR, 

SOVEMBER. 

DECEMBER. 

m 

Dayof- 

Time  ana  Height  of  Hiwh  and 
LowAVflter. 
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Time  and  Height  of  High  and 
Low  Water. 
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Time  and  Heigh 
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W. 

Mo. 

W,  |Mo. 
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Mo. 
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F 

1 

1:28 
18.2 

7:20      13:44 
—0.5       18.7 

19:46 
—1.9 

M 

1 

2:30 
U.6 

8:27 
-0.4 

14:62 
17.4 

20:50 
-0.2 

W 

1 

2:67 
16.8 
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0.2 

15.-25      21:- 
16.3        1. 

S 
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2:10 

18.2 

8:04      14:26 
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20:30 
—1.6 
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Tu 

2 

3:14 
16.8 

9:10 
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16:42 
16.4 

21:40 
0.9 

Th 
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3:43 
16.9 

9:42 
0.9 

16:16      221 
15.6         2: 
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2:52 
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0:86 
4.4 

7:06 
13.2 

13K>5 
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APRIL. 

MAY. 

JUNE. 

fl  Dayof— 

a ;  w.|mo. 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof— 

Time  and  Heigh 
LowW 

t  of  High  iLi 

W.;Ma 

W.  Mo. 

ater. 

~ 

Th 

1 

5:29 
3.1 

11:17 
16.8 

18:03 
3.5 

23:46 

16.7 

s 

1 

5:48 
2.5 

11:38 
17.2 

18:20 
3.4 

28:54 
17.3 

Tul    1 

6:88 
-    2.1 

12:20 
18.0 

19:04    .    . 
8.0    .    . 

F 

2 

6:27 
2.5 

12:20 
17.3 

18:57 
3.0 

£ 

§ 

2 

6:38 
2,1 

12:2^ 
17.7 

19:06 
8.0 

W     2 

0:35 
18.4 

7.-22 
2.0 

13:01      »:4- 
18.5      i: 

A 

S 

3 

0:40 
17.3 

7:17 
L9 

13:09 
17.8 

19:43 
2.6 

M 

3 

0:40 
17.9 

7:21 
L7 

13K)8 
18.1 

19:47 
2.7 

Th    3 

1:19 
18.9 

8K)4 
2.0 

13:48      a:J 

las      :^ 

S 

4 

1:24 
18.0 

8:00 
1.4 

13:50 
18.2 

20:23 
2.4 

Tu 

4 

1:20 
18.5 

8K)2 
Lo 

13:44 
18.5 

20:23 
2.6 

O 

F      4 

2:00 
19.2 

8:43 
2.1 

1431      iM 
19.2        2: 

E 

o 

M 

5 

2:00 
18.5 

8:89 
L8 

14:21 
18.5 

20:57 
2.3 

o 

W 

5 

1:56 
18.9 

8:40 
L7 

14:18 

18.8 

20:57 
2.5 

S      5 

2:42 
19.5 

0:20 
2.3 

15:00     2:  :^ 
19.5        IV 

Tui    6 

2:31 
19.0 

9:12 
1.3 

14:50 
18.7 

21:28 
2.5 

Th    6 

1 

2:82 
19.3 

9:12 
L8 

14:60 
19.1 

21 -.26 
2.5 

s 

8,6 

8:24 
19.7 

9:58 
2.5 

15:40     22> 
19. T        1^ 

W     7 

3:01 
19.4  ' 

9:42 
1.6 

15:19 
19.0 

21:54 
2.7 

F|    7 

3:06 
19.6 

9:48 
2.1 

15:25 
19.3 

21:57 
2.4 

Mi    7 

4:08 
19.7 

10:36 
2,7 

1634      S^ii 
19-8       :i. 

Th    8 

1 

3:82 
19.7 

10:10 
L9 

15:50 
19.8 

22:18 
2.7 

S      8 

3:45 
19.8 

10:15 
2.4 

16:00 
19.5 

22:29 
2.6 

Tu;   8 

4:66 
19.6 

11:20 
8.1 

17:10     2:^S- 
19.6        i 

F      9 

4:06 
20.0 

10:87 
2.1 

16:25 
19.4 

22:45 
2.7 

8    S  !    9 

4:25 

19.8 

10-.50 
2.7 

16:41 
19.5 

23:06 
2.5 

W     9 

6:44 
19.4 

12:10 
8.4 

18*1    .   . 
19.4    .    . 

S  110 

4:44 
20.0 

11:08 
2.5 

17KM 
19.4 

23:19 
2.8 

M   10 

1 

5:09 
19.6 

11:80 
8.2 

17:27 
19.8 

28:58 
2.6 

Th  10 

0:41 
2.1 

6:38 
19.0 

18«8      li:i> 

3.7      l.M- 

s  ;ii 

5:27 
19.8 

11:45 
2.9 

17:47 
19.2 

Tu  11 

5:68 
19.2 

12:18 
3.6 

18:17 
18.9 

.    .    . 

(C 

F 

11 

1:41 
2.2 

7:86 
18.7 

14:10     zr^' 
8.8      1-  ^ 

8    M!l2 

0:00 
3.0 

6:15 
19.4 

12:33 
8.4 

18:37 
18.8 

d   W   12 

0:48 
2.9 

6:62 

18.8 

13:19 
4.1 

19:13 
18.6 

E 
P 

S 

12 

2:46 
2.2 

8:36 
18.6 

15:17      2&^ 
8.8       K- 

(T  Tu  13 

0:54 
3.3 

7.-09 
18.8 

13:30 
4.0 

19:34 
18.8 

Th  13 

1:54 
8.0 

7:53 
18.4 

14:30 
4.8 

20:15 
18.3 

§   13 

8:60 
2.0 

938 
18.5 

16r24     2?-» 

3.3      :v^ 

W   14 

2:01 
3.6 

8:10 
18.3 

14:46 
4.5 

20:37 
18.0 

F    14 

3:06 
2.8 

8:58 
18.3 

15:43 
4.1 

21:21 
18.4 

M  14 

4:65 
L6 

10:40 
18.8 

17:27     2S*t 

2.7       1?..' 

Th  15 

1 

3:21 
3.4 

9:18 
18.1 

16K)6 
4.2 

21:45 
18.1 

1  S    15 

4:16 
2.8 

10K)6 
18.5 

16:53 
8.8 

22:29 
18.7 

Tu 

15 

6:56 
L2 

11:40 
19.1 

18r25  . 
2.0    .   . 

F    16 

4:39 
2.8 

10:28 
18.4 

17:18 
3.4 

22:55 

18.7 

E|S    16 

5.-21 
L5 

11:08 
19.1 

17:54 
2.4 

23:31 
19.4 

W 

16 

OKM 
19.4 

6:50 
0.8 

19.5        U 

1  S  '17 
1       ' 

5:47 
L7 

11:35 
19.1 

18:20 
2.2 

23:69 
19.6 

|M    17 

6:20 
0.6 

12:08 
19.8 

18:49 
L4 

:  :  : 

• 

Th 

17 

IKX) 
19.7 

7:43 
0.6 

13r29     '^i-S 
19.8       1 0 

P  '  S  1 18 

E,        1 

6:46 
0.5 

12:34 
20.0 

19:13 

1.2 

Tu  18 

0:80 
20.2 

7:18 
0.0 

13:00 
20.3 

19:40 
0.7 

F 

18 

1:58 
19.9 

8:33 
0.7 

14:17     r.i«' 
19.9        l> 

M   19 

0:56 
20.6 

7:89 
-0.5 

13:26 
20.8 

20K)4 
0.3 

• 

W   19 

1.-28 
20.7 

8:04 
—0.4 

13:60 
20.8 

20:80 
0.8 

N 

8 

19 

2:41 
19.9 

9:21 
LO 

15:01     21*5 
19.8       0." 

#  Tu 

20 

1:48 
21.4 

8:27 
-LI 

14:15 
21.4 

20:60 
—0.2 

Th  20 

2:12 
2L0 

8:53 
—0.4 

14:36 
20.9 

21:16 
0.2 

S 

20 

838 

19.7 

10:07 
L5 

15.-45     r:3 
19.6       :.i 

w 

21 

2:36 
2L9 

9:13 
— L2 

15:00 
2L6 

21:36 
-0.8 

F    21 

8K)0 
2L0 

9:39 
0.0 

15:21 
20.6 

22K)1 
0.4 

M 

21 

4:11 
19.4 

10:51 
2.1 

16:27     2Sr^ 
19.  S        l.i 

Th 

22 

3:21 
22.0 

9:58 
—0.9 

15:44 
21.4 

22:20 
0.0 

N 

S    22 

8:45 
20.7 

10:25 
0.6 

16:05 
20.2 

22:48 
0.9 

Tu 

22 

4:56 
19.0 

11:86 
2.8 

17K»      23:^ 
19.0        l* 

F 

23 

4:06 
21.6 

10:48 
-0.2 

16:27 
20.9 

28:05 
0.6 

S  123 

4:80 
20.2 

11:11 
L5 

16:49 
19.7 

23:36 
1.5 

W 

23 

6:40 
18.6 

12:20 
8.5 

17:54    . 
18.6    .    .  . 

s 

24 

4:50 
21.0 

11:30 
—0.8 

17:11 
20.1 

23:52 
L5 

M 

24 

6:17 
19.5 

12K)0 
2.4 

17:86 
19.0 

Th 

24 

0:44 
2.8 

6:25 
18.2 

13:09     \^-^ 

4.0       l?.i 

N 

s 

25 

5:37 
20.0 

12:20 
2.0 

18:00 
19.1 

•    •    • 

Tu 

26 

0:24 
2.1 

6:05 
18.8 

12:51 
8.3 

18:22 
18.3 

A 

}) 

F 

25 

1:81 
2.6 

7:18 
17.8 

13:56     19-3 
4.5       ITS 

M 

26 

0:40 
2.8 

6:28 
19.0 

13:16 
3.0 

18:50 
18.2 

W 

26 

1:16 
2.6 

6:57 
18.0 

13:46 
4.0 

19:14 
17.7 

£ 

8 

26 

2:22 
2.9 

8K>4 
17.5 

14:49     "Jfti: 
4.7       1:- 

1> 

Tu 

27 

1:48 
3.0 

7:23 
18.0 

14:19 
3.9 

19:47 
17.3 

3) 

Th 

27 

2:11 
8.0 

7:52 
17.4 

14:45 
4.6 

20.-09 
17.3 

H 

27 

3:15 
8.1 

8:56 
17.4 

15:43     JM- 

4.7       1:.^ 

1 

W 

28 

2:47 
3.4 

8:26 
17.2 

15:28 
4.8 

20:60 
16.7 

A 

F 

28 

8:10 
8.1 

8:48 
17.1 

15:40 
4.5 

21  .-06 
17.1 

M 

28 

4:10 
8.1 

9'.50 
17.8 

16:38     rC 
4.4       17. : 

Th 

29 

3:50 
8.4 

9:31 
16.8 

16:28 
4.8 

21:55 
16.6 

8 

29 

4K)4 
3.0 

9:46 
17.0 

16:38 
4.4 

22.-01 
17.2 

Tu 

29 

6K)4 
8.0 

10:45 
17.6 

17:31     23:-U 
4.0      1>.'.' 

K 

1 

f;30 

1 

4:51 
8.1 

10:88 
16.9 

17:27 
8.9 

22:69 
16.8 

E 

§ 

30 

4:60 
2.7 

10:41 
17.2 

17:80 
4.0 

22:56 
17.5 

W 

30 

6:66 
2.8 

11-.87 
17.9 

18:24     3=t 
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1 
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JULY. 

AUGUST. 

SEPTEMBER 

5      C 
1 

►ayof— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

d 

8 
p 

Day  of— 

Time  and  Height  of  Hi£ 
Low  Water. 

rhand 

21:31 
—1.0 

N. 

Mo. 

W. 

Mo. 

W.  |Mo. 

['h 

1 

6:47      1237 
2.5       18.4 

19:12 
2.8 

o  s 

1 

1:12       7:55 
19.3        2.0 

13:85 
19.8 

20:20 
LO 

W     1 

2:38       9K)7 
2L0         0.5 

14:51 
21.7 

F 

2 

0:48       7:86 
18.8         2.8 

18:14 
18.9 

19:59 
2.2 

M 

2 

2.-04       8:42 
19.9        1.6 

1434 
20.4 

21:07 
0.4 

E 

Th     2 

3:19       9:50 
21.4         0.3 

15:36 
22.0 

22:16 
— LO 

?     ^ 

3 

1:88       8:20 
19.2        2.2 

14.-00 
19.4 

20:48 
1.7 

Tu 

3 

2:52       937 
20.5        1.4 

15:10 
20.9 

21:61 
0.0 

F 

3 

4:02      10:34 
21.5         0.6 

16:20 
22.0 

2:3:00 
—0.7  , 

®!  ' 

2:25       9:02 
19.6        2.1 

14:44 
19.9 

21:27 
L3 

p 

W     4 

1 

8:38     10:10 
20.7         L2 

15:56 
21.2 

22:38 
—0.2 

S 

4 

4:46      11:19 
21.2         LO 

17K)6 
2L6 

23:47 
0.0 

M 

5 

8:10       9:45 
19.9         2.1 

1538 
20.2 

22:10 
1.0 

Th 

5 

434      10:54 
20.7        1.4 

16:40 
21.2 

2332 
0.0 

§      5 

5:31      12:05 
20.5         L6 

17:54 
20.8 

Tu!    6 

8:66     10:29 
20.0        2.2 

16:12 
20.4 

22:55 
0.9 

E    F 

6 

5:10      11:40 
20.6        1.7 

1737 
21.0 

.    .    . 

c 

M 

6 

0:38       6:21 
LO       19.6 

13:00 
2.5 

18:45 
19.8  1 

I*    W     7 

4:48     11:14 
20.1         2.4 

noo 

20.3 

28:42 
1.0 

S 

7 

0:10       5:57 
0.4       20.1 

12:80 
2.2 

18:15 
20.4 

Tu 

7 

1:85       7:15 
2.0       18.6 

14:00 
3.2 

19:41 
18.6 

Th     8 

5:81      12K)1 
19.9         2.6 

17:47 
20.1 

.    .    . 

c  s 

8 

1:01       6:48 
1.0       19.5 

1331 
2.8 

19:08 
19.7 

N 

W 

8 

2:39       8:16 
8.0       17.6 

15:10 
8.7 

20:4« 
17.6 

E     F      9 

0:88       6:22 
1.1       19.6 

12:54 
3.0 

18:39 
19.8 

M 

9 

1:58       7:42 
1.7       18.7 

14:24 
3.3 

20:0b 
18.9 

Th 

9 

3:60       9:25 
8.5       16.9 

16:22 
3.7 

22:00 
17.1 

C     S    10 

1.-26       7:16 
1.4       19.2 

13:50 
3.3 

19:33 
19.3 

Tu 

10 

3K)1       8:42 
2.4       18.0 

15:31 
3.6 

21K)8 
18.1 

F 

10 

5:00      10:39 
3.6       16.8 

17:80 
3.1 

23:16 
17.2 

s;ii 

2:26       8:12 
1.8       18.7 

14:53 
3.4 

20:81 
18.9 

.W 

11 

4K)6       9:48 
2.8       17.5 

16:41 
3.5 

22:17 
17.6 

S 

11 

6:01      11:49 
3. 0       17. 1 

18:80 
2.4 

M    12 

8:28       9:12 
2.0       18.4 

16:00 
3.4 

21-.85 
18.6 

NTh 

12 

5:15     10:68 
2.8       17.8 

17:47 
3.1 

23:28 
17.6 

s 

12 

0:20       6:59 
17.6         2.5 

12:48 
17.6 

1931 
L7 

Tu  13 

4:31      10:15 
2.1       18.2 

17K)5 
3.2 

22:40 
18.4 

F 

13 

6:17     12K)S 
2.6       17.6 

18:48 
2.3 

M   13 

1:15       7:48 
18. 1         2. 1 

18:34 
18.2 

20K)8 
LI 

W   14 

6:84      11:19 
2.0       18.2 

18K)6 
2.6 

28:44 

18.4 

S    14 

0:88       7:14 
17.9        2.2 

ISKN) 
18.0 

19:40 
1.7 

• 

Tu  14 

1:59       8:80 
18.6         L9 

14:10 

18.7 

20:49 
0.9 

Th!l5 

1 

6:84      12:20 
L7       18.4 

19K)6 
2.0 

• 

S    15 

139       8:05 
18.3        2.0 

13:50 
18.4 

20:28 
1.3 

W  15 

2:34       9:09 
18.7         2.1 

14:44 
19.0 

21:24 

LO 

N     F    16 

0:46       7:29 
18.6        1.6 

13:15 
18.7 

19:58 
1.5 

Ml  16 

2:16       8:60 
18.6        1.9 

14:31 
18.8 

21:11 
1.0 

E 
A 

Th  16 

8:04       9:40 
18.8         2.4 

16:13 
19.3 

21:56 
L4 

•     S    17 

1:41       830 
18.9         L6 

14.-06 
19.0 

20:48 
1.2 

Tu'l7 

2:55       9:31 
18.7        2.1 

16K)7 
19.0 

21:50 
LO 

F   17 

8:31      10:09 
18.8         2.8 

16:42 
19.4 

22:24 
1.8 

S'l8 

2:81       9:09 
19.0        1.6 

14:50 
19.1 

21:82 
1.0 

W   18 

8:30      10.-07 
18.7        2.5 

15:40 
19.2 

22:25 
L8 

S    18 

4:00     10:31 
18.9        3.1 

16:14 
19.6 

22:61 
2.2 

M  19 

1 

3:14       9:52 
19.0        1.9 

15:80 
19.1 

22:14 
1.2 

A 

£ 

Th  19 

4.-02      10:39 
18.7         2.8 

16:12 
19.2 

22:57 
L7 

8    19 

4:35      10:55 
18.9         3.3 

16:50 
19.6 

23:19 
2.6 

Tu  20 

3:64      10:34 
18.9         2.4 

16K)6 
19.1 

22:54 
1.4 

F   20 

1 

4:35      11K)6 
18.7         3.3 

16:45 
19.8 

2337 
2.0 

M 

20 

5:10      1132 
18.9         8.4 

17:30 
19.4 

23:50 
3.0 

W  21 

4:81      11:11 
18.8        3.0 

16:43 
19.0 

23:30 
1.7 

S  |21 

bm     11:36 
18.7        3.6 

1732 
19.8 

.    .    . 

Tu 

21 

6:52      12.-00 
18.7         3.6 

18:15 
19.1 

Th  22 

5:07      11:44 
18.6         3.6 

17:18 
19.0 

.    .    . 

S    22 

0:00       5:48 
2.6       18.6 

12:05 
3.9 

18:03 
19.1 

D  W  22 

0-.84       6:40 
3.5       18.3 

12:48 
3.8 

19:16 
18.6 

A     F 
E 

23 

0K)6       5:47 
2.1       18.4 

1230 
8.9 

17:69 
18.8 

M  23 

0:88       6:80 
2.9       18.4 

12:45 
4.1 

18:49 
18.8 

8  Th  23 

1:29       7:34 
4.1       17.9 

13:52 
4.2 

20.^ 
18.1 

S  l24 

0:45       638 
2.6       18.2 

13K)0 
4.3 

18:41 
18.6 

D 

Tu 

24 

1:21       7:19 
8.4       18.0 

13:35 
4.4 

19:40 
18.4 

F   24 

2:41       8:35 
4.6       17.7 

15:18 
4.1 

21:11 
17.9 

D    8,25 

1 

137       7:14 
2.8       17.9 

13:45 
4.6 

19:28 

18.3 

W 

25 

2:15       8:11 
8.9       17.7 

14:88 
4.6 

20:88 
18.1 

S    25 

4.-00       9:42 
4.4       17.8 

16:85 
8.4 

.22:21 
18.2 

1     \^^ 

26 

2:15       8K)4 
8.4       17.7 

14:85 
4.7 

20:21 
18.1 

Th.26 

834       9:11 
4.2       17.6 

15:51 
4.8 

21:41 
17.9 

Sl26 

5:18      10:50 
3.7       18.4 

17:42 
2.3 

23:30 
18.9 

;tu 

27 

8:10       8:56 
8.5       17.5 

16:35 
4.6 

21:18 
17.9 

8 

F   27 

4:35      10:15 
4.1       17.8 

17:01 
8.7 

22:48 
18.1 

M   27 

6:15      11:54 
2.6       19.4 

18:42 
1.0 

W 

28 

4K)6       9:53 
8.6       17.6 

16:36 
4.3 

22:17 
18.0 

S 

28 

5:40      11:20 
3.5       18.4 

18:10 
2.6 

28:52 
18.8 

|Tii:28 
9|W,29 

0:28        7K» 
19.8         L5 

12:50 
20.4 

19:34 
—0.2 

i 
1 

Th 

29 

5:10     10:51 
8.6       17.8 

17:39 
3.6 

23:17 
18,3 

s 

29 

6:40     12:20 
2.6       19.2 

19Ky7 
1.4 

1:21       7:69 
20.8        0.5 

18:41 
2L4 

20:22 
— LO 

s 

F 

30 

6:10     11:50 
8.1       18.4 

18:88 
2.8 

.    .    . 

M 

30 

0:51       7:33 
19.6        1.8 

13:15 
20.2 

19:59 
0.8 

Th 

30 

2:10       8:44 
2L5     -0.1 

14:30 
22.1 

21:08 
— L4 

S 

31 

0:18       7K)4 
19.7        2.5 

12:44 
19.0 

19:80 
1.9 

O 

Tu  31 

1 

1:45       831 
20.4        1.0 

14K)6 
2L0 

20:46 
-0.5 

a 
fn 
w 

lU 

ax 

Th 
oon 

om  ] 

hich 

iless 

Th 

luau 

etid 
ipori 
llear 
U  1( 
a  m 
etiD 
thei 
neM 
w;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
aon  of  consecutiye  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximate 
}.4  feet  below  mean  sea  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Greenwich  Mean  Civil:  0»  is  midnij 
iftemoon  (p.m.)  and  when  diminished  by  1 
r  moon;  ^,  1st  quar.;  0«  full  moon;  C'  3<1  4 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

irht,  12t>  is  noon;  all  hours  less  than  12  are  in  t1 
2  give  the  times  after  noon;  for  Instance,  15 
uar.;  E,  moon  on  the  equator;  N,  S,  moon  f 

n  the  second  line  of  each  day: 
Q  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

tke  forenoon  (a.  m.),  all  greater 

47  is  3:47  p.m. 

arthest  north  or  south  of  the 
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LONDON  (London  Bridge),  ENGLAND,  1909. 


OCTOBKR. 

NOVEMBER. 

J 

DE€KMBE8. 

] 

^ 

Dayol- 

TLmt'iLTid  Heleht  of  Hlshtiiid 

d  Bayof— 

Time  and  Height  of  High  and 
Low  Water, 

S 

Dayol- 

Time  and  Heigh 

tnf  Hipi^tiri  1 

W.  [Mo. 

^ 

W.  ,Mo. 

w. 

Mo. 

att^F. 

F 

1 

2:55 
21.8 

9:28 
—0.3 

15:14 
22.4 

21:52 
—1.3 

M 

1 

4:00 
21.2 

10:38 
0.3 

16:24 
21.2 

23:02 
0.5 

W 

1 

4^25 
20.2 

11.-09 
0.9 

16:53     2J.2 
19.9        li 

S 

2 

3:39 

21.8 

10:11 
—0.1 

16:00 
22.2 

22:36 
-0.8 

N 

Tu    2 

4:45 
20.4 

11:26 
1.0 

17:11 
20.3 

23:53 
1.7 

Th 

2 

5:11 
19.5 

11:59 
1.5 

17:41    . 
19.2    . 

s 

3 

4:22 
21.4 

10:55 
0.5 

16:44 
21.6 

23:24 
0.1 

W     3 

6:31 
19.5 

12:18 
1.9 

18:02 
19.3 

.     .     . 

F 

3 

0:26 
8.0 

6:00 
18.8 

12.51      b  r  i 

2.1       hi  i 

M 

4 

5:07 
20.6 

11:43 
1.3 

17:31 
20.7 

a 

Th    4 

0:49 

2.8 

6:24 
18.5 

13:16 
2.7 

18:59 
18.3 

(C 

S 

4 

1:20 
3.7 

6:50 
18.1 

13:47      1?!.-  ; 

2.7           IT.r 

Tu 

5 

0:14 
1.3 

5:55 
19.6 

12:38 
2.2 

18:23 
19.5 

1  F 

1 

5 

1:51 
3.7 

7:21 
17.5 

14:20 
3.1 

20:00 
17.4 

IS 

5 

2:20 
4.2 

7:45 
17.4 

14:46      'Sr- 

2.9     i:: 

N 

W 

6 

1:11 
2.5 

6:48 
18.4 

13:39 
3.1 

19:20 
18.3 

s 

6 

2:58 
4.2 

8:25 
16.9 

15:26 
3.2 

21:10 
16.9 

M 

6 

8:20 
4.5 

8:42 
17.1 

15:44    -ny  i 

3.0      ITi'i 

Th 

7 

•       2:16 
3.5. 

7:49 
17.4 

14:48 
3.5 

20:26 
17.4 

s 

7 

Am 

4.2 

9:31 
16.7 

16:30 
2.9 

22:17 
17.0 

f 

Tu 

7 

4:19 
1.3 

9:42 
17.0 

16:41      21^ 

2.8     i: 

F 

8 

3:28 
4.0 

8:58 
16.7 

15:59 
3.6 

21:40 
16.9 

M 

8 

5:06 
3.8 

10:38 
16.9 

17:27 
2.4 

23:19 
17.3 

W 

8 

6:15 
4.0 

10:40 
17.2 

17:34      2Sr- 
2.6      i:^ 

s 

9 

4:36 
3.9 

10:11 
16.5 

17:06 
8.0 

22:54 
17.0 

A 
£ 

Tu 

9 

6:00 
3.4 

11:35 
17.8 

18:18 
1.9 

Th 

9 

6K)6 
3.7 

11:33 
17.6 

18:24    . 
2.3    . 

s 

10 

5:39 
3.5 

11:20 
16.9 

18:03 
2.3 

23:58 
17.5 

W 

10 

0:10 
17.7 

6:48 
2.8 

12:23 
17.9 

19:04 
1.6 

F 

10 

0.-06 
17.7 

6:51 
3.2 

12:21      1?!' 
18.0       1. 

M 

11 

6:85 
2.8 

12:19 
17.5 

18:55 
1.6 

Th  11 

0:52 
18.2 

7:30 
2.5 

13:04 

18.4 

19:45 
1.4 

S 

11 

0:50 
18.1 

7:34 

2.8 

13:05     mJ.  \ 
18.4       ii  ; 

Tu 

12 

0:49 
18.0 

7:21 
2.4 

18:04 
18.1 

19:40 
1.2 

F    12 

1:30 

18.6 

8:08 
2.4 

13:40 

18.7 

20:21 
1.6 

• 

s 

12 

129 
18.5 

8:14 
2.6 

13:46     »-5 

18.8        U 

E 
A 

W 

13 

1:30 
18.4 

8:04 
2.1 

13:41 
18.6 

20:20 
1.0 

• 

S    13 

2:01 
18.6 

8:41 
2.5 

14:14 
19.1 

20:56 
1.9 

M 

13 

2K)7 

18.8 

8:50 
2.4 

14:26     21*  ; 

19.1        V-  ! 

• 

Th 

14* 

2:04 
18.7 

8:40 
2.1 

14:14 
18.9 

20:55 
1.2 

1 

2:33 
18.9 

9:12 
2.5 

14:48 
19.3 

21:27 
2.3 

s 

Tu  14 

2:44 
19.2 

9:25 
2,2 

15:(fe     114 
19.3       :• 

F 

15 

2:33 

18.8 

9:11 
2.4 

14:48 
19.2 

21:26 
1.5 

M 

15 

3K)6 
19.1 

9:40 
2.6 

15:24 
19.4 

21:56 
2.7 

W 

15 

3:21 
19.6 

10.-00 
2.0 

15:46     r  ]» 
19.5       Vi 

S 

16 

8:01 
18.8 

9:39 
2.7 

15:14 
19.4 

21:54 
2.0 

Tu 

16 

3:89 
19.2 

10:09 
2.6 

16K)1 
19.5 

22:25 
3.1 

Th 

16 

4:02 
19.7 

10:38 
1.9 

1650     -it^ 
19.6       11 

S    17 

.       3:80 
19.0 

10:02 
2,9 

L5:46 
19.6 

22:18 
2.5 

S 

W 

17 

4:13 
19.3 

10:41 
2.6 

16:43 
19.4 

28:00 
3.4 

F 

17 

4:45 
19.7 

11:20 
2,0 

17:16     •3;# 
19.4       U 

Ml  18 

1 

4:04 
19.1 

10:26 
3.0 

16:22 
19.6 

22:47 
2.9 

Th 

18 

6:00 
19.2 

11:22 
2.7 

17:30 
19.1 

23:45 

3.8 

S 

18 

5:82 
19.6 

12:08 
2.1 

18<6    .      . 
19.2   .   .  . 

Tu  19 

4:40 
19.0 

10:58 
8.1 

17K)2 
19.4 

23:19 
8.3 

F 

19 

6:48 
18.9 

12:11 
Z9 

18:21 
18.8 

s 

19 

0:28 
3.7 

6:23 
19.3 

ISKK     l?f' 
2.2      1?^  I 

S 

W  20 

5:21 
18.9 

11:31 
3.3 

17:49 
19.1 

1> 

S 

20 

0:40 
4.1 

6:41 
18.6 

18:14 
8.0 

19:20 
18.4 

i 

M 

20 

1:27 
3.9 

7:18 
19.0 

14:03     1^: 
2.3      1^^  i 

Th  21 

0:01 
8.7 

6:09 
18.6 

12:21 
3.5 

18:41 
18.6 

s 

21 

1:46 
4.5 

7:40 
18.3 

14:26 
3.0 

20:23 
18.2 

Tu 

21 

2:34 
4.0 

8:18 
18.8 

16:10     21^f 
2.3      1>3 

D 

F 

22 

0:59 
4.3 

i7:04 
«18.2 

13:25 
3.7 

19:40 
18.1 

M   22 

8:02 
4.4 

8:48 
18.3 

16:38 
2.6 

21:29 
18.4 

W 

22 

3:41 
8.7 

9:21 
18.7 

16:16     221^ 
2.1      1^^ 

S 

23 

2:10 
4.7 

,8K)6 
17.9 

14:46 
3.6 

20:46 
18.0 

E 

Tu 

23 

4:15 
3.8 

9:62 
18.6 

16:45 
1.9 

22:34 
18.9 

p 

Th 

23 

4:60 
8.2 

10:27 
18.9 

17:20     m- 

L7      15  V 

S 

24 

3:34 
4.5 

9:12 
18.0 

16K)6 
3.0 

21:56 
18.3 

W 

24 

5:19 

2.8 

10:56 
19.3 

17:46 
1.0 

23:36 
19.6 

F 

24 

6:.53 
2.6 

11:30 
19.2 

18:20   . 
L2   . 

M 

25 

4:44 
3.8 

10:21 
18.5 

17:15 
2.0 

23:02 
19.0 

P 

Th 

25 

6:17 
1.8 

11:5!6 
20.1 

18:42 
0.2 

S 

25 

0.-06 
19.3 

6:60 
1.6 

12:30     19:1^ 

19.6     a: 

Tu 

26 

'6:48 
2.7 

11:26 
19.4 

18:14 
0.8 

F 

26 

0:30 
20.3 

7:10 
0.9 

12:62 
20.7 

19:34 
-0.8 

o 

s 

26 

1H)1 
19.8 

7:46 
LO 

20.0       C'^ 

E 

\V  i  27 

0:02 
19.9 

6:43 
1.5 

12:25 
'20.5 

19:07 
-0.3 

o 

S 

27 

1:21 
20.8 

8:00 
0.3 

13:44 
21.1 

20:23 
-0.5 

N 

M 

27 

1:62 
20.1 

8:86 
0.6 

14:19     2D:>  , 
20.2       th 

P 

o 

Th:28 

0:56 
20.8 

7:33 
0.5 

13:17 
21.4 

19:56 
-0.9 

« 

28 

2:10 
21.1 

8:48 
0.0 

14:83 
21.3 

21:11 
—0.3 

Tu 

28 

2:40 
20.2 

9:22 
0.8 

15:06     21.44 
20.2       0.9 

F   29 

1:45 
21.4 

8:20 
-0.1 

14:06 
22.0 

20:43 
—1.2 

N 

M 

29 

2:66 
21.1 

9:35 
0.0 

16:20 
21.1 

21:48 
0.3 

w 

29 

3-24 

20.2 

10:09 
0.4 

15:61     2i3D 
20.0       H 

S 

30 

2:31 
21.8 

9:06 
-0.4 

14:52 
22.1 

21  .-29 
—1.0 

Tu 

30 

3:40 
20.7 

10:22 
0.3 

16:06 
20.6 

22:45 
1.1 

Th  30 

4.06 
20.0 

10:63 
0.6 

16:36     23iS 
19.6       il 

s 

31 

3:15 
21.7 

9:50 
-0.2 

15:38 
21.9 

22:16 
-0.4 

r|a. 

4:50 
19.6 

11:38 
LI 

17:19     23.^ 
19.2       -li 

fr< 
w 
ur 

gr 
eq 

Th 
3om 
>m  . 
dich 
ileas 

Th 
eate 

qatc 

etid 
Mtris 
fleat 
islC 
a  m 
etii 
rare 
new 
)r;  A 

es  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat 
).4  feet  below  mean  sea  level.    To  nnd  the  d 
inus  (— )  sign  is  before  the  height,  in  whlcl 
ne  used  is  Greenwich  mean  civil;  0>>  is  mi 
in  the  afternoon  (p.m.)  and  when  diminish 
r  moon;  ^,  Ist  quar.;  O.  full  moon;  C.  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
I  case  subtract  it. 

dnight,  12>>  is  noon;  all  hours  less  than  12  a 
Bd  by  12  gives  the  times  after  no9n;  for  instan 
quar.:  £,  moon  on  the  equator:  N,  S,  moon 

n  the  second  line  of  esch  diy: 
1  feet  and  tenths,  are  reckcD*-! 

soundings  given  on  the  chin 

re  in  the  forenoon  (».ni.),  «H 
ce,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  tbe 
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JANUARY. 


c    Day  of— 


^     W. 


S 

M 
Tu 
W 
Th 
I  F 
S 

A    M 
Tu 
E    W 


Mo. 


I 


C   Th  14 


F 

15 

S 

16 

s 

17 

M    18 

Tu 

19 

8     W;20 

I 

Th,21 

•    F|22 

P    S    23 

S    24 

,m|25 

.E  Tu  26 
I 
W|27 

7)  Th  28 

F  '29 

s  [so 
sisi 


Time  and  Height  of  High  and 
LowWater. 


0:38 
3.1 

1:54 
8.0 

3:12 
2.7 

4:17 
2.2 

5:12 
1.6 

600 
1.3 

6:44 
1.3 

0:14 
16.  & 

0.42 
16.4 

1:10 
16.5 

1:41 
16.5 

2:16 
16.4 

2:55 
16.3 

3:41 
16.0 

4:34 
15.6 

5:37 
15.3 

0:28 
3.7 

1:42 
3.5 

3:12 
3.1 

4:25 
2.3 

5:22 
1.4 

6:11 
0.6 

6:57 
0.1 

0:40 
19.6 


6:28 
15.5 

7:48 
15.8 

8:55 
16.3 

9:53 
16.8 

10:42 
17.2 

11:23 
17.3 

12:00 
17.1 

7:21 
1.6 

7:56 
2.0 

8:25 
2.5 

8:46 
2.8 

9:05 
3.0 

9:32 
8.1 

10:14 
3.1 

nm 

3.3 

12:03 
3.3 

6:50 
15.3 

8.-04 
15.7 

9:07 
16.6 

10K» 

17.6 

10:52 
18.4 

11:38 
19.0 

12:21 
19.4 

7:38 
-0.3 


13:17 
2.6 

14:33 
2.3 

15:45 
1.9 

16:45 
1.4 

17:36 
1.2 

18:22 
1.2 

19K)5 
1.3 

12:32 
16.8 

12:59 
16.5 

13:28 
16.3 

13:59 
16.2 

14:36 
16.0 

15:18 
15.7 

16:07 
15.3 

17:05 
15.0 

18:14 
14.8 

13:09 
3.3 

14:33 
3.1 

15:51 
2.5 

16:56 
1.7 

17:49 
1.1 

18:35 
0.5 

19:16 
0.2 

13:02 
19.4 


19:16 
15.3 

20:27 
15.8 

21:80 
16.5 

22:21 
16.8 

23:05 
17.0 

23:42 
17.0 


19:40 
1.9 

20:12 
2.6 

20:35 
8.3 

20:51 
8.5 

21:12 
8.6 

21:46 
3.6 

22:33 
8.7 

28:30 
3.8 


19:29 
15.1 

20:37 
15.9 

21:36 
16.9 

22:27 
17.9 

23:14 
18.6 

23:58 
19.3 


19:56 
0.2 


lr22 
19.6 

8:20 
—0.3 

13:45 
19.2 

20:88 
0.3 

2:05 
19.2 

9K)0 
0.0 

14:28 
18.5 

21:20 
0.7 

2:50 
18.5 

9:44 
0.4 

15:15 
17.7 

22:04 
1.8 

8:40 
17.6 

10:31 
1.2 

16.-08 
16.6 

22:54 
2.2 

4:36 
16.5 

11:27 
2.1 

17:10 
15.6 

28:58 
8.0 

5:44 
15.5 

12:86 
2.7 

18:26 
14.9 

.    .    . 

1:15 
3.5 

7:09 
15.0 

13:57 
3.1 

19:52 
14.8 

FEBRUARY. 


e  'Day  of— 


a    W.  Mo, 


o 


M 

Tu 

EJW 

JTh 

I'F 
I 
C    8    13 


M 

1 

Tu 

2 

W 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

§ 

M 
Tu 

iTh 
jF 


.  M   22 
Tu  23 

W  24 

i 
Th  25 

F   26 

S|27 

S  !28 


Time  and  Height  of  High  and 
Low  Water. 


2:42 
3.5 

8:55 
8.0 

4:55 
2.3 

5:44 

1.7 

6:28 

1.8 

OKM 
16.7 

0:80 
16.8 

0:54 
16.9 

1:20 
17.2 

1:52 
17.4 

2:27 
17.4 

8:06 
17.1 

3:55 
16.6 

4:51 
15.9 

6:01 
15.2 

0:50 
3.7 

2:33 
3.5 

4:10 
2.6 

5:12 
1.4 

6:01 
,  0.3 

6:45 
—0.6 

0:80 
19.8 

1:10 
20.0 

1:50 
20.0 

2:31 
19.1 

3:15 

18.1 

4:05 
16.7 

5:04 
15.3 


8:28 
15.2 

9:86 
15.7 

10:81 
16.2 

11:16 
16.6 

11:52 
16.8 

7K)7 
1.8 

7:40 
1.5 

8:06 
2.0 

8:22 
2.2 

8:39 
2.3 

9:02 
2.3 

9:85 
2.4 

10:21 
2.7 

11:18 
3.1 

12:20 
3.6 

7:24 
15.1 

8:45 
15.8 

9:49 
17.0 

10:41 

18.1 

11:29 
19.0 

12:11 
19.5 

7:26 
—1.0 

8:06 
—1.2 

8:44 
—0.8 

9:26 
0.0 

10:10 
1.0 

10:56 
2.1 

12:00 
3.3 


16:20 
8.0 

16.-26 
2.5 

17:21 
1.8 

18:06 
1.6 

18:50 
1.4 

12:21 
16.7 

12:46 
16.7 

18.-09 
16.7 

18:37 
16.9 

14:10 
17.0 

14:48 
16.8 

15:31 
16.4 

16:22 
15.8 

17:25 
15.2 

18:40 
14.8 

13:41 
3.6 

15:80 
3.2 

16:45 
2.2 

17:89 
1.1 

18^24 
0.1. 

19K)6 
—0.3 

12:51 
19.7 

13:81 
19.6 

14:11 
19.2 

14:54 
18.2 

15:40 
17.0 

16:34 
15.6 

17:48 
14.4 


21:05 
15.2 

22K)4 
15.8 

22:58 
16.3 

23:32 
16.6 


19:25 
1.7 

19:55 
2.1 

20:15 
2.6 

20:26 
2.8 

20:39 

2.8 

21:08 
2.8 

21:50 
2.9 

22:43 
3.2 

23:45 
3.6 


20:W 
15.2 

21:17 
16.2 

22:15 
17.5 

23:03 

18.6 

23:4H 
19.5 


19:46 
—0.5 

20:24 
—0.4 

21:03 
0.2 

21:45 
1.0 

22:30 
2.0 

23:23 
3.1 


MAHCH. 


li 


Time  anil  Het^hl  4>f  High  B.nd 


W.  Mo. 


Urw  WiitGr. 


M|    l| 
Tu    2 1 


w 

3 

Th 

4 

F 

5 

S 

6 

» 

7 

M 

8 

Tu 

9 

W 

10 

Th  11 1 

FII2! 
S  jl3 
S'l4 
M  1 15 
Tu!l6 
\VJ17 
Th  18 
F  1 19 
I  S  '  20  : 

!• !  S   21 1 

•I     :     ' 
E  M  22 


M 


Tu23! 
W  24 
Th|25 
F   26 

S  '27 
28 
29 


Ta  30 
W|31 


0:36 
4.1 

2:10 
4.2 

3:31 
8.8 

4:35 
2.7 

5r24 
1.7 

6K)7 
1.2 

6:45 
1.0 

0:12 
17.2 

0:35 
17.5 

1:00 
17.8 

\'M 
18.0 

2:04 
18.0 

2:43 
17.7 

3:27 
17.0 

4:20 
16.0 

5:28 
15.0 

0:26 
4.0 

2:11 
3.7 

3:45 
2.6 

4:51 
1.2 

5:42 
-0.1 

6:26  * 
—1.2 

0:12 
20.1 

0:51 
20.3 

1:28 
20.2 

2:07 
19.3 

2:47 
18.1 

3:38 
16.6 

4:27 
15.1 

OKN) 
4.8 

1:30 
4.7 


6:% 
14.3 

8.-05 
14.2 

9:18 
14.8 

10:17 
15.7 

11:01 
16.3 

11:88 
16.7 

12:04 
16.9 

7:12 
1.1 

7:43 
1.5 

8K)0 
1.7 

8:13 
1.8 

8:86 
2.0 

9.-07 
2.2 

9:49 
2.6 

10:46 
8.3 

11:52 
3.8 

6:54 
14.6 

8:21 
15.3 

9:31 
16.6 

10:25 
18.0 

11:13 
.  19.1 

11:55 
20.7 

7:17 
—1.4 

7:45 
—1.5 

8:-23 
—0.8 

9:08 
0.1 

9:45 
1.2 

10:80 
2.5 

11:26 
3.8 

5:40 
13.9 

7:28 
13.5 


13:25 
3.9 

14:56 
4.0 

16K)5 
3.3 

17K)1 
2.4 

17:48 
1.7 

18:30 
1.6 

19:03 
1.5 

12:28 
17.0 

12:50 
17.2 

13:15 
17.5 

13:47 
17.6 

14:23 
17.4 

15:04 
17.0 

15:52 
16.2 

16:51 
15.2 

18:07 
14.5 

13:15 
4.1 

15:05 
3.5 

16:24 
2.3 

17:19 
0.9 

18:05 
—0.1 

18:47 
—0.7 

12:34 
20.0 

13:11 
19.9 

18:48 
19.3 

14:27 
18.8 

15:09 
17.0 

15:58 
15.6 

17K)0 
14.2 

12:45 
4.5 

14:18 
4.6 


19:16 
13.9 

20:41 
14.8 

21:46 
16.1 

22:36 
15.9 

28:15 
16.5 

28:47 
16.9 


19:31  I 
1.8  ! 

19:51 

^2.2 ; 

20K)2  ' 
2.4 

20:17 
2.3 

20:48  ! 

2.4 

21:18  ! 
2.6  I 

22:11 
3.1 

28:14  I 
3.7 


19:36 

14.8 

20:55 
15.9 

21:56 
17.4 

22:47 
18.8 

28:32 
19.9 


19:26 
—0.9 

20:04 
—0.6 

20:42 
0.2 

21:21 
1.1 

22:02 
2.2 

22:62 
8.8 


18:26 
13.4 

20K)6 
13.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  anproximatelv  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region  and 
which  is  9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0»»  is  midnight,  12«>  is  noon;  all  hoursless  than  12 are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  }),  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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AFRIU                              1 

M> 

Time  an 

LY. 

JUNE. 

1 

6  mrof- 

Tim^  and  Height  of  Hi^h  and 
Low  \Vater. 

1 

Dayof- 

d  Helf  ht  of  High  and 
Low  Water. 

B  Day  of— 1 

Time  an 

d  Height  of  High  RLd 
Low  Water. 

9:40     1653     21:57 
16.3        2.7      17  0 

s 

W. 

Mo. 

W.  |Mo. 

W.  Mo. 

Th 

1 

2:58       8:48 
4.1       14.3 

15:32      21:12 
3.8        14.7 

s 

1 

3:17 
3.3 

9:00      15:47 
16.0        8.4 

21:18 
15.5 

^ 

1 

4:08 
2.4 

F 

2 

4K)1       9:46 
8.0       15.4 

16:28      22:12 
2.9        15.8 

E 

§ 

2 

4:12 
2.4 

9:48      16:38 
16.0         2.6 

22.-02 
16.5 

w 

2 

4-.56 
1.9 

10:20 
17.0 

17:15     225fi 
2.3      17.7 

A     S 

3 

4:55      10:32 
2.0       16.2 

17:20      22:43 
2.0        16.6 

M 

3 

4:58 
L7 

10:26      17:20 
16.7         2.1 

22:37 
17.3 

Th 

3 

6:37 
1.6 

10:56 
17.6 

17:.55     23:1.3 
2.0      IM 

s 

4 

5:85     11:06 
1.3       16.8 

17:58      23:15 
1.6        17.2 

Tu 

4 

5-.39 
1.3 

10:58'   17:57 
17.2        1.8 

28:10 
17.8 

o 

F 

4 

6:14 
1.6 

11:32 
17.9 

18r28     23A1 
1.8      K4 

E    M 

5 

6:15      11:35 
1.0       17.2 

18:88      23:42 
1.5        17.7 

o 

W 

5 

6:13 
1.2 

11:27      18.-28 
17.6         1.8 

23:40 
18.2 

S 

5 

6:48 
1.6 

12:08 
18.2 

19:00   .   .  . 
1.7   ..  . 

Tu 

6 

6:47      11:59 
1.0       17.5 

19K)2    .    .    . 
1.7    ..    . 

Th 

6 

6:44 
1.3 

11:57      18:53 
17.9         1.9 

S 

s 

6 

0:28 
18.4 

7:20 
1.7 

12:47     195.'i 
18.2       l> 

W 

7 

0:08       7:14 
18.0        1.3 

12:23      19:22 
17.7         1.9 

F 

7 

0:11 
18.4 

7K)6     12:28 
1.5       18.1 

19:13 
2.0 

M 

7 

1:07 
18.2 

7:57 
1.9 

1.357     20:]:' 

18.0      i.y 

Th 

8 

0:35       7:33 
18.8         1.5 

12:50      19:34 
17.9         2.1 

S 

8 

0:46 

18.5 

7:31      13:02 
1.7       18.1 

19:39 
2.1 

Tu 

8 

1:50 
17.8 

8:36 
2.2 

14:12     21* 
17.6       2: 

F 

1 

9 

1:06       7:50 
18.4         1.7 

13:22      19:52 
18.0         2.1 

s 

S  ,    9 

1:21 
18.2 

7:58      13:40 
2.0       17.8 

20:12 
2.2 

W 

9 

2:37 
17.2 

9:23 
2.5 

lo.-Ol     2!:5»i 
17.0       Z: 

I  S 

10 

1:40       8:12 
18.3         2.0 

13:59      20:25 
17. 7         2. 3 

MIO 

1 

2:02 
17.7 

8:34      14:24 
2.4       17.2 

20:54 
2.6 

Th 

1 

10 

3:30 
16.4 

10:13 
2.8 

15:57     22:47 
16.3       25 

s 

11 

2:20       8:45 
17.8         2.3 

14:40      21:00 
17.1         2.6 

Tu  11 

1 

2:48 
16.9 

9:20      15:13 
2.9       16.5 

21:45 
S.O 

^!f 

11 

4:30 
15.8 

11:13 
3.1 

17:02     S:.'^^ 
15.9       2.6 

1 

12 

3:04       9:27 
17.0         2.8 

15:28      21:50 
16.3         3.1 

C 

W   12 

8:42 
16.0 

10:14      16:10 
3.4       15.7 

22:48 
3.3 

E 
P 

s 

12 

5:43 
16.4 

12:26 
3.1 

18:1^    .       . 
15.7    .    .  . 

a 

Tu 

13 

3:57      10:23 
15.9         3.6 

16:26      22:56 
15. 3         8. 7 

Th  13 

4:45 
15.1 

11:28      17:22 
8.8       15.1 

S    13 

1:06 
2.4 

7:03 
15.5 

13:42     in') 
2.9      16.1 

W 

14 

5:02      11:33 
14.9         4.0 

17:40    .    .    . 
14.6    .    .    . 

F    14 

0K)8 
3.4 

6K»7      12:48 
14.8         3.6 

18:47 
15.3 

M 

14 

2:22 
2.0 

8:15 
16.2 

14:.'i8     mi 

2.4      16  S 

Th 

15 

0:14       6:29 
4.0       14.5 

13:03      19:12 
4.1        14.8 

S    15 

1:34 
2.9 

7:33      14:13 
15.4         3.0 

20K)6 
16.1 

Tu 

15 

3:32 
1.5 

9:18 
17.0 

16KM     21:4-2  1 
1.8      17.6  1 

|F 

16 

1:54       7:59 
3.6       15.2 

14:42      20:33 
3.4        15.9 

£ 
P 

S    16 

2:53 
2.0 

8:45      15:30 
16. 6         2. 1 

21:10 
17.3 

W 

16 

4:34 
LO 

10:14 
17.5 

17.-03     22:31 
1.2      l^P  , 

S 

17 

3:23       9:10 
2.3       16.6 

16:68      21:35 
2.1        17.4 

M   17 

4K)0 
1.0 

9:43      16:30 
17.7         1.2 

22K)8 

18.4 

• 

Th 

17 

5:28 
0.6 

10:56 
17.8 

17:53     2316 
0.9      IM 

P 
E 

s 

18 

4:27      10:15 
0.9       18.0 

16:55      22:26 
0.9        18.8 

Tu  18 

4:.55 
0.2 

10:30      17:20 
18.5         0.4 

22.50 
19.0 

F 

18 

6:17 
0.5 

11:37 
17.8 

18:39     23:" 
0.9      17.9 

M 

19 

5:20     10:52 
—0.3       19.0 

11:43      23:10 
-0. 1        19. 7 

•  W   19 

5:45 
-4).  3 

11:13      18K)8 
18.08         0.2 

23:31 
19.2 

N 

S 

19 

7:00 
0.8 

12:14 
17.5 

19:22   .   .  . 
1.2   ,   .  . 

•  Tu 

20 

6:05     11:34 
—1.0       20.7 

18:25      23:52 
—0.5       20.2 

Th  20 

6:80 
—0.3 

11:52      18:52 
18.8,       0.3 

s 

20 

0:32 
17.5 

7:42 
1.4 

12:48     2(WE 
17.1       1.: 

W 

21 

6:47      12:12 
—1.2  .    19.8 

19K)7    .    .    . 
-0.5    .    .    . 

F    21 

0:10 
19.0 

7:12      12:28 
0.0       18.6 

19:32 
0.7 

M 

21 

1:07 
17.0 

8:20 
2.0 

13r22     •M'^ 
16.7       22  ' 

Th 

22 

0:30       7:28 
20.1     —0.8 

12:48      19:47 
19.4         0.1 

N 

S    22 

0:47 
18.5 

7:52      13:04 
0. 7       17. 9 

20:12 
1.2 

Tu'22 

1 

1:41 
16.5 

8:55 
2.7 

13:57     21:12  , 
16.3       'l^  i 

F 

23 

1:05       8:06 
19. 4     —0. 1 

13:25      20:28 
18.7         0.8 

S  |23 

1:22 

17.8 

8:32      13:42 
1.6       17.2 

20:50 
2.1 

W 

23 

2:17 
16.0 

9:27 
3.2 

14:34     21:4t. 
15.9       3.1 

s 

24 

1:42       8:45 
18.6         0.8 

14:02      21K)2 
17.8         L6 

M  24 

2K)0 
16.9 

9:08      14:18 
2.5       16.4 

21:28 
2.8 

Th 

24 

2:57 
15.6 

10:00 
3.6 

15:17     222P 
15.5       U 

N 

s 

25 

2:22       9:25 
17.6         1.9 

14:42      21:42 
16.6         2.6 

Tu  25 

2:40 
16.0 

9:47      15:00 
3. 3       15. 5 

22:10 
3.5 

A 

F 

25 

3:48 
15.0 

10:33 

4.0 

15:46     '&^ 
15.2^      3.* 

M 

26 

3:05      10:08 
16.3         3.0 

15:27      22:30 
15.5.        8.5 

W  26 

3:26 
15.1 

10:30      15:50 
4.0       14.7 

22:55 
3.9 

E 

S 

26 

4:37 
14.6 

11:20 
4.2 

17:03     12:y> . 

14.8     s.: 

D 

Tu 

27 

3:55      10:67 
16.0         4.0 

16:22      28:27 
14.3         4.8 

}) 

Th27 

4:20 
14.3 

11:20     16:48 
4. 4       14. 2 

23:53 
4.2 

s 

27 

6:40 
14.4 

12:16 
4.2 

18:10   .   .     1 
14.^  .  .  •  1 

W 

28 

4:58      12:02 
13. 8         4. 7 

17:35    .    .    . 
13.5    ..    . 

A 

F    28 

5:27 
13.8 

12:23      18:00 
4.6       14.0 

M;28 

0:52 
3.6 

6:50 
14.5 

13:17     19if;; 
4.0      1V2  , 

Th 

29 

0:43       6:27 
4.5       13.4 

13:27      19:10 
4.8       13.6 

S    29 

1:00 
4.1 

6:47      13:35 
13.9         4.4 

19:17 
14.5 

Tu 

29 

2:00 
3.3 

7:55 
15.1 

14-27     -S^' 
3.6      1^' 

A 

F 

30 

2:08       8KK) 
4.2       14.0 

14:45      20:24 
4.2        14.5 

E 

,S   30 

2:10 
3.6 

7:57      14:42 
14.6         3.9 

20:20 
15.3 

W 

30 

3K)5 
3.0 

8:54 
15.8 

15:36     21.1: 
3.2      Ifi-^ 

M   31 

3:12 
3.0 

8:54      15:42 
15.5         3.4 

21:17 
16.2 

1       ! 
1       i 

The  tid 
a  comparis 
from  Mean 
which  is  9. 
unless  a  mi 

The  tin 
are  in  the  j 

#,  nevi 
equator;  A 

esare  placed  in  the  order  of  occurrence,  wil 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
1  feet  below  mean  sea  level.    To  find  the  de 
nus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Greenwich  Mean  Civil ;  0>«  Is  mldnij 
ift^moon  (p.  m.)  and  when  diminished  by 
'  moon:  J),  1st  quar. ;  O.  full  moon;  ([_,  3d 
.  P,  moon  in  apogee  or  perigee. 

Lh  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
y  the  datum  of  soundings  on  the  Admiral 
pth  of  wat«r,  add  the  tabular  height  to  the 
case  subtract  it. 

fht,  12>»  is  noon;  all  hours  less  than  12  are  in  t 
12  give  the  times  after  noon;  for  instance,  If 
quar. ;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  d«y 
1  feet  and  tenths;  are  reckoned 
ty  Charts  for  this  region,  ami 
soundings  given  on  the  cnan. 

lie  forenoon  (a.  m.),ftllgTWter 

>:47  is  3:47  p.  m. 

farthest  north  or  soolh  of  tbt 
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JULY.   . 

AUGUST. 

S 

SEPTEMBER. 

c   Day  of— 

S  ;w.  Mo. 

Time  and  Height  of  High  and 
Lowwater. 

» 

Day  of— 

Time  and  Height  of  High  and 
Lowwater. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

Th    1 

4H)5 
2.6 

9:44 
16.7 

16:33 
2.6 

22:06 
17.4 

0 

H 

1 

6.-27 
L7 

10:64 
18.0 

L2 

28:18 
18.4 

P 

W 

1 

6:40 
-0.1 

12K» 
20.1 

19KK) 
-0.9 

.    .    . 

F 

2 

5KJ2 
2.0 

10:28 
17.4 

17:23 
2,1 

22:50 
17.9 

M* 

2 

6:15 
LI 

11:88 

18.7 

18:88 
0.5 

:  :  : 

E 

Th 

2 

0:28 
19.9 

7:20 
-0.6 

12:45 
20.3 

19:41 
—LI 

§    « 

3 

6:48 
1.6 

11:12 
17.9 

18:10 
L6 

23:88 
18.8 

Ta 

3 

0H)2 
18.9 

6:59 
0.7 

12:21 
19.2 

19:20 
0.1 

F 

3 

1:07 
19.9 

8:00 
—0.4 

18:26 
20^ 

20.-20 
-0.8 

S 

4 

6:88 

1.6 

11:62 
18.3 

18:62 
1.3 

.    .    . 

P 

W 

4 

0:44 
19.1 

7:40 
0.4 

18H» 
19.4 

20:02 
-0.1 

S 

4 

1:47 
19.4 

8:88 
0.1 

14KJ7 
19.6 

21:02 
-0.2 

M 

5 

0:14 
18.5 

7:12 
L8 

12:33 

18.5 

19:82 

1.1 

Th 

5 

1:26 
19.1 

8:20 
0.6 

13:46 
19.3 

20:42 
0.0 

s 

5 

2:80 
18.6 

9:20 
0.7 

14:50 
18.6 

21:46 
0.7 

Tu 

6 

0:66 
18.5 

7:62 
L3 

13:16 
18.6 

20:13 
LO 

£ 

F 

6 

2:06 
18.6 

9:00 
0.6 

14:30 
18.8 

21:26 
0.3 

C 

M 

6 

8:16 
17.4 

10K)6 
L7 

15:38 
17.2 

22:35 
L8 

P   w 

7 

1:38 
18.2 

8:82 
L5 

14KX) 
18.2 

20:67 
LI 

S 

7 

2:54 
18.0 

9:43 
LI 

15:16 
18.1 

22:10 
0.9 

Tu 

7 

4:m 
16.1 

10:58 
2.7 

16:35 
15.8 

28:32 
2.9 

Th 

8 

2:84 

17.8 

9:17 
1.6 

14:47 

17.8 

21:43 
L3 

c 

s 

8 

3:43 
17.1 

10:32 
L8 

16:10 
17.0 

28.-02 
L6 

N 

W 

8 

6:12 
14.8 

12K)8 
3.6 

17:52 
14.6 

E    F 

9 

3:13 
17.2 

10:18 
L9 

15:39 
17.2 

22:34 
L5 

M 

9 

4:40 
16.1 

1126 
2.6 

17:10 
16.0 

.    .    . 

Th 

9 

0:52 
8.7 

6:42 
14.1 

13«7 
4.1 

19:86 
14.3 

\    S  1 10 

4K)9 
16.4 

10:55 
2.3 

16:37 
16.5 

28:27 
2.0 

Tu 

10 

0:05 
2.4 

6:60 
16.2 

12:38 
8.2 

18:28 
15.2 

F 

10 

2:21 
8.8 

8:16 
14.4 

16.'02 
8.5 

20:52 
14.9 

1  s 

11 

5:13 
15.8 

11:67 
2.7 

17:46 
16.0 

.    .    . 

W 

11 

1:20 
2.9 

7:16 
14.8 

14:02 
3.4 

19:55 
15.1 

8 

11 

8:35 
8.3 

9:22 
15.2 

16K)6 
2.5 

21:56  . 
15.8 

M 

12 

0:36 
2.2 

6.-28 
16.5 

13K)6 
2.8 

19K)3 
15.8 

N 

Th 

12 

2:46 
8.0 

8:83 
15.2 

15:28 
3.1 

21K)6 
15.6 

S 

12 

4:35 
2.4 

10:15 
16.1 

17:02 
L7 

22:42 
16.6 

Tuil3 

1:50 
2.3 

7:46 
15.6 

14:28 
2.8 

20:16 
16.1 

F 

13 

3:57 
2.6 

9:38 
15.8 

16:28 
2.4 

22K)7 
16.3 

M 

13 

6:25 
L5 

10:58 
16.8 

17:48 
LO 

28:21' 
17.0 

Wjl4 

3:07 
2,2 

8:54 
16.1 

15:42 
2.4 

21:21 
16.6 

S 

14 

4:57 
2,0 

10:38 
16.3 

17:22 
L6 

22:67 
16.7 

• 

Tu 

14 

6:06 
L2 

11:32 
17.2 

1827 
0.6 

28:52 
17.2 

Th  15 

4:15 
1.8 

9:53 
16.6 

16:46 
L8 

22:18 
16.9 

•  s 

15 

6:47 
L4 

11:16 
16.7 

18:10 
1.2 

23:38 
16.9 

W 

15 

6:46 
L2 

U:58 
17.4 

19:02 
0.8 

.    .    . 

N    F  ,  16 

5:12 

1.5 

10:48 
16.9 

17:88 
1.6 

23:05 
17.2 

M 

16 

6:32 
L2 

11:52 
16.9 

18:62 
0.9 

E 
A 

Th 

16 

0:16 
17.2 

7:12 
L6 

12:22 
17.5 

19:32 
L8 

•    S    17 

6:03 
1.2 

11:26 
17.0 

1837 
1.2 

23:47 
17.2 

Tu 

17 

0:10 
16.9 

7:10 
L3 

12:22 
17.0 

19:28 
L2 

F 

17 

0:87 
17.2 

7:42 
2.2 

12:46 
17.7 

19:53 
L8 

IS    18 

1      1 

6:48 
1.2 

12K)8 
16.9 

19:10 
L3 

:  :  : 

W 

18 

0:88 
16.8 

7:45 
L9 

12:46 
17.0 

20:00 
L6 

S 

18 

1K» 
17.3 

7:65 
2.5^ 

18:12 
17.8 

20:06 
2.1 

M   19 

0:22 
17.0 

7:30 
1.6 

12:37 
16.8 

19:48 
L6 

A 
£ 

Th 

19 

1:02 
16.6 

8:12 
2.4 

13:12 
17.0 

20:26 
2.1 

s 

19 

1:29 
17.3 

8H)3 
2.7 

13:44 
17.8 

20:20 
2.3 

:Tu20 

0:53 
16.6 

8:06 
1.6 

13:06 
16.6 

20:22 
2.0 

F 

20 

1:28 
16.6 

8:30 
2.8 

13:40 
17.1 

20:40 
2.4 

M 

20 

2:02 
17.2 

822 
2.8 

14:22 
17.5 

20:45 
2.6 

1      W  21 

1 

1:28 
16.3 

8:37 
2.7 

13:38 
16.5 

20:32 
2.6 

S 

21 

1:58 
16.6 

8:43 
3.0 

14:15 
17.2 

21:00 
2.5 

Tu 

21 

2:42 
16.8 

8:56 
2.9 

15:02 
16.9 

21:23 
2.9 

'      Th'22 

1:54 
16.1 

9:02 
8.2 

14:08 
16.4 

21:16 
2.8 

s 

22 

2:35 
16.6 

9K)2 
3.1 

14:53 
17.0 

21:25 
2.7 

D 

W 

22 

3:27 
16.1 

9:45 
8.3 

16:53 
16.0 

22:18 
8.4 

A    Fi23 

2:29 
16.0 

9:22 
8.5 

14:46 
16.8 

21:40 
3.0 

M 

23 

3:14 
16.3 

9:33 
3.2 

15:37 
16.5 

22:18 
2.9 

8 

Th 

23 

4:28 
15.3 

10:46 
3.7 

16:58 
15.0 

2354 
4.0 

8  '24 

3Hy7 
16.7 

9:46 
8.6 

15:28 
16.1 

22:10 
3.1 

1> 

Tu 

24 

4:02 
16.7 

10:28 
3.4 

16:30 
15.8 

22:58 
8.3 

F 

24 

5:35 
14.5 

12:00 
4.1 

18:17 
14.5 

D    S    25 

3:53 
16.4 

10:22 
3.7 

16:17 
16.7 

22:56 
3.3 

W 

25 

5:00 
16.1 

11:28 
3.7 

17:84 
15.1 

23:59 
8.6 

S 

25 

0:41 
4.2 

7:01 
14.6 

13:33 
3.9 

19:47 
16.0  j 

M  28 

4:45 
15.0 

11:16 
3.8 

17:18 
15.3 

28:47 
8.4 

Th 

26 

6:12 
14.7 

12:30 
3.9 

18:58 
14.9 

•    •    • 

§ 

26 

2:24 
3.7 

8:24 
15.5 

15H)9 
2.9 

21:00 
16.2 

j      Tu27 

5:48 
14.7 

12:12 
3.9 

18:22 
15.2 

S 

F 

27 

1:12 
3.8 

7:84 
14.8 

13:56 
8.8 

20:13 
15.4 

M 

27 

8:46 
2.6 

9:27 
17.0 

16flO 
L5 

21:58 
17.7 

W  28 

0:47 
8.5 

7.-00 
14.8 

13:14 
3.8 

19:34 
15.3 

S 

28 

2:49 
3.5 

8:48 
15.8 

15:33 
3.0 

21:21 
16.5 

Tu 

28 

4:47 
L8 

10:20 
18.6 

17:12 
0.2 

22:46! 
19.0 

Th29 

1 

2K)0 
8.4 

8:12 
16.3 

14:39 
8.6 

20:42 
16.0 

8  |29 

4K)8 
2.6 

9:47 
17.0 

16:40 
L9 

22:15 
17.7 

V 

29 

6:85 
0.1 

11XJ5 
19.8 

17:58 
-0.9 

23:28 
39.9 

•s    F 

30 

8:24 
8.0 

9:13 
16.2 

16:68 
2.9 

21:40 
16.9 

M 

1 

30 

5:08 
L6 

10:38 
18.3 

17:34 
0.7 

28:03 

18.7 

^  Th 

30 

6:18 
—0.6 

11:46 
20.6 

18:40 
-L6 

.    .    . 

S 

31 

4:33 
2.4 

10:07 
17.1 

17K)0 
2.0 

22:32 
17.7 

o'Tu 

31 

5:58 
0.6 

11:23 
19.3 

18:20 
-0.3 

28:47 
19.5 

i 

a 

'f 

1    V 

r 

€ 

The  tid 
comparia 
rom  Meat 
('hich  is  9. 
hart,  unk 

The  tin 
re  in  the  i 

#,new 
qnator;  A 

ea  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heightH  will  indicate  whet 
I  Low  Water  Springs,  which  Is  approximat 
1  feet  below  mean  sea  level.    To  find  the 
iB8  a  minus  (— )  sign  is  before  the  height,  ii 
le  used  is  Greenwich  Mean  Civil;  O*"  is  midni 
iftemoon  (p.  m.)  and  when  diminished  by  ] 
'  moon;  }),  1st  quar.;  Q,  full  moon;  Ct  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  It  is  high  or  low  water.    The  heights,  in 
ely  the  datum  of  soundlngH  on  the  Admira 
depth  of  water,  add  the  tabular  height  U 
1  which  case  subtract  it. 
ght.  12i>  is  noon;  all  hours  less  than  12  are  in  t 
L2  give  the  times  after  noon;  for  instance,  15 
uar.;  £,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
>  the  soundings  given  on  the 

heforenoon  (a.  m.),  all  greater 

:47  is  3:47  p.m. 

farthest  north  or  south  of  the 
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OCTOBER. 

NOVE 
Time  an 

MBER. 

rhand 

DECE] 
Time  an 

tfBER. 

r 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

c 
o 

Day  of— 

d  Height  of  Hifi 
LowWater. 

:i 

Day  of— 

dHeiffhtofHif 
LowWater. 

^hand  1 

s 

W. 

Mo. 

la   w.  Mo. 

W. 

Mo. 

F 

1 

0:08 

ao.2 

6:59 
—0.9 

12:25      19:18 
20.7      -1.6 

M 

1 

l.-(M 
19.8 

8:00 
0.3 

13:21 
19.3 

20:20 
0.4 

W 

1 

1:23 
It  8 

8:30 
1.6 

13:42 
17.6 

20uVt 

l.y 

8 

2 

0:47 
20.8 

7:37 
—0.7 

13K)4      20:00 
20.5      -0.9 

N 

Tu 

2 

1:41 
18.4 

8:41 
1.1 

14K)1 
18.1 

21:04 
1,5 

Th 

2 

2.-01 
17.0 

9:11 
2.2 

1423 
16.5 

2130 
2.  ^ 

S 

3 

1:26 
19.7 

8:18 
0.0 

13:43      20:40 
19.7      —0-1 

W 

3 

2:22 
17.8 

9:24 
2.1 

14:44 
16.8 

21:49 
2.6 

F 

3 

2:48 
16.1 

9:64 
2.9 

16H)7 
16.5 

22:15 
3.6 

M 

4 

2:05 
18.8 

8:58 
0.8 

14:24      21:28 
18.6         1.0 

c 

Th 

4 

8K)6 
16.0 

10:13 
8.1 

16:84 
15.6 

22:41 
3.6 

d 

S 

4 

8:30 
15.1 

10:42 
8.6 

16K» 
14.6 

23:te 

4-2 

Tu 

5 

2:47 
17.5 

9:43 
1.9 

15:10      22:10 
17.1         2.2 

F 

5 

i:O0 
14.7 

11:11 
3.9 

16:36 
14.1 

23:46 
.     4.4 

§ 

5 

4:25 
14.4 

11:36 
4.0 

17:04 
18.8 

:  :  : 

N 

W 

6 

3:36 
16.0 

10:35 
3.0 

16:03      23:06 
16.6         3.4 

S 

6 

6:12 
18.7 

12:26 
4.3 

18:10 
13.4 

M 

6 

0K)6 
4.6 

5:36 
14.0 

12:4S 
4.1 

18:3.^ 
13,7 

Th 

7 

4:85 
14.6 

11:42 
8.9 

17:14    .    .    . 
14.1    .    .    . 

8 

7 

1:17 
4.6 

6:58 
13.6 

13:47 
4.1 

19:50 
13.9 

E 
A 

Tu 

7 

1:16 
4.5 

6:52 
14.1 

13:53 
8.8 

19:4^ 
14-3 

F 

8 

0:21 
4.2 

6KX) 
13.6 

13.-06      19:08 
4.8        13.7 

M 

8 

2:24 
4.2 

8:13 
14.4 

14:.57 
3.3 

20:50 
14.9 

W 

8 

2.-26 
4.1 

8.-06 
14.9 

15«) 
8.2 

20:42 
15.1 

S 

9 

1:50 
4.3 

7:50 
13.8 

14:31      20:82 
3.7        14.4 

A 

E 

Tu 

9 

3:27 
8.8 

9:06 
15.4 

15:M 
2.3 

21:37 
15.9 

Th 

» 

3:28 
8.5 

9H)0 
16.7 

15:55 
2.6 

21:51 
1-j.s* 

s 

10 

3:07 
3.7 

8:56 
14.8 

15:88      21:29 
2.8        15.4 

IW 

10 

4:19 
2.5 

9:50 
16.4 

16:^1 
1.6 

22:16 
16.6 

F 

10 

4:20 
2.9 

9:46 
16.6 

16:44 
2.2 

22:1§ 
16.*. 

M 

11 

4:07 
2.6 

9:47 
15.9 

16:32      22:17 
1.8        16.4 

;Th  11 

6:a3 
2.0 

10:27 
17.2 

17:24 
1.3 

22:48 
17.2 

s 

11 

5K>7 
2.4 

10:27 
17.8 

17:27 

1.8 

22^4: 
17.2 

Tu  12 

4:56 
1.9 

10:30 

16.8 

17:17      22:52 
1.0        17.0 

F    12 

5:42 
1.7 

10:.58 
17.7 

18:00 
1.2 

23:16 
17.5 

•  s 

12 

5:46 
2.1 

11:02 
17.7 

18K& 
1.7 

23-!' 
17- c 

E 
A 

W   13 

1 

5:40 
1.4 

11:03 
17.4 

17:57      23:23 
0.7        17.4 

• 

S  113 

6:16 
1.8 

11.-28 
18.0 

18:81 
L4 

23:44 
17.5 

M  '  13 

6:19 
2.0 

11:36 
18.0 

1835 
1.7 

23:54 
17.  i 

• 

Th  14 

6:17 

11:80 
17.7 

18:33       23:48 
0.7        17.5 

§    14 

6:44 
1.9 

11:56 
18.2 

18:66 
L7 

s   Tu 

1 

14 

6:50 
2.0 

12:11 
18.2 

19H)2 
L9 

F    15 

6:47 
1.5 

11:55 
18.0 

19:00    .    .     . 
1.2    .     .    . 

M   15 

0:13 
17.9 

7.-00 
2.1 

12:27 
18.2 

19:15 
2.0 

|w 

15 

0:29 
18.0 

7:18 
1.9 

12:48 
18.1 

19-2S 

ILI 

S 

16 

0:10 
17.6 

7:10 
2.0 

12:20      19:22 
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m'i8 

Tu  19 

s   Wj20 

Th;21 


•   F 

P|  S 
I  s 

IM 


E  Tu  26 

\V  27 

I 
U  Th  28 


F   29 

s'so 
slsi 


1:36 
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1.6 

2:14 
1.7 

2:45 
1.7 

3.-24 
1.8 

4K)1 
1.8 

4:57 
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4.6 

23:45 
4.5 


18:49 
1.6 

19:56 
1.5 

21:03 
1.4 

22.'07 
1.1 

23K)7 
0.7 


19:51 
7.0 

20:31 
7.2 

21:11 
7.1 

21:50 
6.8 

22:80 
6.3 

23K)9 
6.8 

23:58 
5.3 


18:51 

19:52 
2.1 


FEBHrARV, 


fl  Day  of— 

s  — ^ — 

2    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


:.M| , 

N  Tu!    2 


O 


w 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

§ 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

S 

27 

s 

28 

3:45 
4.5 

0:10 
2.1 

1:00 
1.9 

1:50 
1.6 

2:31 
1.6 

0:16 
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2:28 
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8:39 
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5:15 
4.9 

6:00 
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7:52 
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9:17 
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10:14 
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5.0 

12:18 
4.5 

6:84 
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7:68 
2.0 

9:16 
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10:80 
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0.4 
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0.7 

15:40 
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0.7 
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0.7 
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0.8 
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0.8 
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1.0 
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17:56 
1.6 

13:26 
4.1 
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4.0 
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4:54 
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6-27 
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6.7 
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4.4 

6:01 
2.0 
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10:14 
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11:23 
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12:19 
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7:33 
8.0 

8:10 
8.2 

8:49 
8.0 

9:24 
7.6 
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6.9 

10:36 
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11:14 
6.2 

11:58 
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13:31 
3.9 

17  03 
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12:26 
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13:16 
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13:55 
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0.6 

16:05 
0.6 

18.04 
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18:36 
0.4 
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0.5 

14:86 
0.6 

15:06 
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15:44 
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16:21 
L8 

17:16 
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4.0 
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17:06 
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0.0 
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22:40 
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21:41 
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22:16 
6.5 
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6.0 


18:15 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  f\nt  line  and  heights  on  the  second  line  of  each  day; 
a  comparlBon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12^  Is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  3),  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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M 

5 

1:66 
1.8 

7:05 
6.6 

U:66      19:24 
0.5         6.6 

o 

W 

5 

7K» 
6.6 

11:55 
0.2 

19:21 
6.9 

S 

5 

0:32 
0.2 

7:56 
6.5 

12:46 
0.4 

20JO 

7  I 

Tu 

6 

0K)7 
0.8 

7:86 
6.9 

12:30      19:51 
0.2         6.8 

Th 

6 

0:13 
0.4 

7:38 
6.7 

12:30 
0.2 

19:53 
7.0 

« 

s 

6 

1:16 
0.2 

8:35 
6.3 

1337 
0.6 

20:« 
6? 

W 

7 

0:40 
0.5 

8K)3 
6.9 

13:02      20:18 
0.2         6.8 

F 

7 

0:62 
0.2 

8:11 
6.6 

13.-09 
0.8 

2035 

6.8 

M 

7 

2:00 
0.4 

9:14 
6,0 

14:06 
0.9 

21-?: 

6,i 

Th 

8 

1:16 
0.4 

8:82 
6.7 

13:36      20:46 
0.3         6.6 

S 

8 

I'M 

.     0.3 

8:46 
6.3 

13:44 
0.6 

21:00 
6.6 

■ 

Tu 

8 

2:44 
0.7 

9:52 
5.6 

14:50 
LS 

F 

9 

1:50 
0.4 

9.-03 
6.4 

14:07      21:16 
0.4         6.3 

S 

S 

9 

2M 
0.4 

931 
6.9 

1431 
0.9 

21:35 
6.2 

W 

9 

3:90 
0.9 

10-.S4 
5.2 

15:36 
L7 

22!« 

S 

10 

2.-25 
0.6 

9:34 
6.0 

14:40      21:48 
0.7         5.9 

M 

10 

2:60 
0.7 

9:59 
5.4 

14:59 
L2 

22:12 
5.7 

Th 

10 

4:23 
L2 

11.24 
4.9 

16:90 
2.1 

23® 
5.4 

s 

11 

3:01 
0.7 

10K» 
5.4 

15:17      22'M 
1.0         5.6 

Tu 

11 

8:84 
LO 

10:41 
4.9 

16:48 
L7 

22:57 
6.3 

c 

F 

11 

634 

L4 

1230 
4.6 

17:S5 
2.3 

.    .    . 

s 

M 

12 

8:44 
1.0 

10:49 
4.9 

.15:59      23:06 
L5         5.0 

c 

W 

12 

435 
L4 

U:80 
4.5 

16:89 
2.2 

28:48 
4.9 

E 
P 

S 

12 

0:85 
5.0 

6:32 
L4 

1330 
4.6 

18.49 

c 

Tu 

13 

4:33 
1.4 

11:36 
4.8 

16:49    .    .    . 
2.0    .    .    . 

Th 

13 

6:81 
L7 

12-32 
4.2 

17:60 
2.5 

.    .    . 

s 

13 

1:48 
4.9 

7:41 
L3 

14:.i6 
4.9 

20a!P 

11 

W 

14 

0:00 
4.6 

5:39 
1.9 

12:41      18:05 
4.0         2.4 

F 

14 

0:55 
4.6 

6:49 
L8 

14KB 
4.8 

19:14 
2.5 

M 

14 

3:11 
6.0 

8:48 
LI 

1630 
6.4 

21:11 

Th 

15 

1:13 
4.3 

7:03 
2.1 

14:29      19:84 
3.9         2.6 

S 

15 

2.'29 
4.6 

8:11 
L5 

16:04 
4.9 

20:40 
2.1 

Tu 

15 

4:85 
5.4 

9:86 
0.9 

17:15 
6.0 

L3 

F 

16 

3.-08 
4.4 

8:31 
1.7 

16:50      21KI3 
4.8         2.1 

E 
P 

§ 

16 

4:06 
6.2 

931 
LO 

17:00 
6.8 

21:49 
L5 

W 

16 

634 
5.8 

1036 
0.7 

18:00 
6.4 

22» 

0.8 

S 

17 

4:65 
5.3 

9:48 
LO 

17:36      22:19 
5.8         1.4 

M 

17 

5:10 
5.9 

10:16 
0.5 

17:42 
6.5 

22:41 
0.9 

• 

Th 

17 

6:28 
6.2 

11:10 
0.6 

18:48 
6.9 

23.4.'i 

0.7 

p 

£ 

§ 

18 

6:42 
6.3 

10:56 
0.3 

18:16      28:16 
6.7         0.6 

Tu 

18 

6:01 
6.6 

11H» 
0.1 

18.37 
7.0 

28.39 
0.4 

F 

18 

7:13 
6.4 

11:52 
0.7 

19:90 
7.1 

.     .    . 

M 

19 

6:30 
7.1 

11:49 
—0.2 

18:58    .    .    . 
7.4    ..    . 

• 

W 

19 

6:48 
7.0 

11:46 
0.0 

19:10 
7.4 

;  :  : 

N 

S 

19 

039 
0.6 

7:54 
6.4 

12:32 

0.9 

2ft07 

7.0   ■ 

• 

Tu 

20 

0:05 
0.1 

7:11 
7.6 

12:29      19:34 
-0.5         7.8 

Th 

20 

0:14 
0.1 

739 
7.1 

12.37 
0.0 

19:46 
7.6 

s 

20 

1:10 
0.7 

8a» 
6.2 

ISJO 
1.2 

20:45 

W 

21 

0:45 
—0.2 

7:51 
7.8 

13:06      20H)9 
-0.5         7.8 

F 

21 

0:54 
0.1 

8K)6 
.    7.0 

18:04 
0.8 

20.33 
7.8 

M 

21 

1:46 
0.9 

9:U 
6.8 

13:6 
Lb 

21:19 
&3 

Th 

22 

1:28 

8:27 
7.6 

13:39      20:45 
-0.2         7.6 

N 

8 

22 

1:80 
0.8 

8:48 
6.6 

18:40 
0.8 

21.-00 
6.9 

Tu 

2^ 

232 
LI 

9:46 
5.8 

1408 
L8 

21:50 
5.9 

F 

23 

1:69 
0.0 

9:04 
7.2 

14:12      21:19 
0.3         7.1 

S 

23 

2:06 
0.7 

936 
6.1 

14:11 
L2 

21:34 
6.3 

W 

23 

2.59 
L4 

10:16 
4.9 

14:S1 
2.0 

2?^ 

S 

24 

2:81 
0.4 

9:41 
6.5 

14:46      21:53 
0.9         6.4 

M 

24 

2:41 
LO 

10:05 
6.4 

14:44 
L7 

22K)7 
6.7 

Th 

24 

8dl6 
L6 

lOO^l 
4.5 

L5dSl 
2.2 

2&5: 

5.1 

N 

s 

25 

8.-06 
1.0 

10:18 
5.7 

15:16      22:27 
1.5         5.7 

Tu 

25 

8:17 
L5 

10:86 

4.8 

16:16 
2.1 

22:48 
5.2 

A 

F 

25 

430 

L6 

1139 
4.8 

1630 
2.4 

2safi 

4.8 

M 

26 

8:41 
1.4 

10:68 
4.9 

15:46      28K)5 
2,0         5.1 

W 

26 

4:00 
L8 

11:15 
4.2 

16K)0 
2.5 

28:22 

4.7 

E 

S 

26 

5:10 
L7 

12:10 
4.2 

17:U 
2.4 

.    .    . 

1> 

Tu 

27 

433 
1.8 

11:36 
4.2 

21K>4      28:48 
2.6         4.5 

I> 

Th 

27 

4:50 
2.0 

12«2 
8.9 

16:51 
2.7 

§ 

27 

038 
4.6 

6:06 
L7 

18:0& 
4.2 

1831 
2.4 

W 

28 

6:16 
2.2 

12:81 
8.7 

22K)S    .    .    . 
2.9    ..    . 

A 

F 

28 

0:10 
4.4 

5:50 
2.1 

13.-08 
8.8 

18:01 
2.8 

M 

28 

131 
4.4 

7:09 
L7 

1409 
4.4 

19:» 
2.2 

Th 

29 

0:44 
4.0 

10:26 
2.3 

14:15      23:00 
3.6         2.9 

S 

29 

1:10 
4.2 

6:58 
2.0 

14:81 
4.0 

19:14 
2,7 

Tu 

29 

2:40 
4.4 

8:10 
L4 

15:41 
4.8 

20-^ 

1.5 

A 

F 

30 

2:26 
8.9 

11:16 
2.0 

17:00      23:47 
4.3         2.6 

E 

M 

30 
31 

,      2«7 
4.2 

4:06 
4.7 

8KM 
L8 

9.-00 
L4 

16:18 
4.6 

16:52 
5.2 

20:20 
2.8 

2130 
L8 

W 

30 

4:0b 
4.7 

9:06 
1.1 

16:50 
5.3 

21:3? 
1.4 

Thetid 
a  comparifl 
from  Mear 
which  is  3. 
unless  a  m 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 

1  Low  Water  Springs,  which  is  approximat 

2  feet  below  mean  sea  level.    To  And  the  dc 
inus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heigBts,  ii 
elv  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

The  til 
greater  are 

ae  used  is  Greenwich  Mean  Civil;  0>»  is  mi 
in  the  afternoon  (p.  m.)  and  when  diminif 

dnight,  12b  Is  noon;  all  hours  less  than  12 1 
shed  by  12  give  the  times  after  noon;  for  ina 

tre  in  the  forenoon  (a.  m.).  all 
tance,  15:47  is  3:47  p.  m. 

#,  ne\i 
equator;  A 

,  P,  moon 

,  1st  quar.;  Q.  full  moon;  ^,  8d 
in  apogee  or  perigee. 

quar.;  £, 

moon  on  the  equator:  N,  S,  moon 

farthest  north  or  south  of  the 

PORTLAND  BREAKWATER,  ENGLAND,  1909. 
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JULY. 


Day  of— 


W.  Mo. 


^ 


Th 
F 

S 


M 
|Tu 
P    w 


I. 


Time  and  Height  of  High  and 
Low  Water. 


Th!    8 

I 
E      F  !     9 

;  c  I  s  10 

S'll 
M   12 

j  Tu  13 

w'h 

JTh  15 

In!  F  1 16 

I 
•    S  '  17 

I  S  |18 
m[i9 
Tu  20 

I  WJ21 
Th'22 
A    Fj23 


;  ^ 

'm 

Tu 


w;28 


Th 


Si  F 


5:20 
5.2 

6.18 
5.7 

6:59 
6.2 

0:15 
0.2 

1.05 
0.1 

1:51 
0.1 

2:38 
0.3 

8:24 
0.5 

4:11 
0.8 

5:04 
1.0 

0:06 
5.4 

1:00 
5.0 

2:21 
4.7 

4:10 

4.8 

5:16 
5.1 

1:08 
1.4 

2:00 
1.0 

2:60 
0.7 

8:36 
0.7 

1-.35 
0.8 

2:00 
LI 

2:29 
LI 

8:00 
L2 

8:88 
L3 

4:20 
L8 

6:10 
L5 

0:21 
4.6 

IM 
4.8 

8:12 
4.2 

4:66 
4.7 

6:57 
5.4 


9:50 
0.8 

10:44 
0.6 

11:35 
0.5 

7:39 
6.5 

8.20 
6.6 

9:00 
6.5 

9:40 
6.2 

10:20 
5.9 

11.-03 
5.5 

11:50 
5.2 

5:59 
1.2 

6:56 
1.4 

7:54 
L6 

8:49 
L5 

9:44 
L4 

6:10 
5.6 

6:57 
6.8 

7:38 
6.1 

8:16 
6.1 

8:50 
5.9 

9:19 
5.6 
9:44 
5.3 

10:10 
5.0 

10:39 
4.8 

11:09 
4.6 

i2K)2 
4.5 

6.-09 
L6 

7:11 
L6 

8:16 
L5 

9:19 
L3 

1021 
1.0 


17:46 
6.0 

18-.S1 
6.7 

19:13 
7.1 

12:24 
•    0.5 

13:10 
0.6 

13:54 
0.8 

14:40 
LI 

15:25 
L4 

16:14 
1.7 

17.-09 
2.0 

12:46 
4.9 

14:00 

4.8 

15:42 
5.0 

16:52 
5.4 

17:40 
5.8 

10:36 
L3 

11-.25 
L2 

12K)7 
1.3 

12:46 
L4 

13:20 
L6 

13:46 
L6 

14:21 
L7 

14:56 
L7 

15:86 
L8 

16:29 
L9 

17:27 
2.0 

18:08 
4.4 

14:29 
4.5 

16K>9 
4.9 

17:21 
6.6 

18:16 
6.5 


22:26 
0.9 

23.28 
0.5 


19:58 
.7.3 

20:33 
7.3 

21:11 
'  7.1 

21:51 
6.8 

22:30 
6.4 

28:15 
5.9 


18:09 
2.1 

19:15 
2.2 

20:16 
2.0 

21:21 
1.8 


18:28 
6.8 

19:11 
6.7 

19:49 
6.8 

20:25 
6.7 

20:53 
6.5 

21:22 
6.2 

21:49 
5.8 

22:18 
6.5 

22:50 
6.2 

28:31 
4.9 


18:86 
2.0 

19:45 
L9 

20:58 
L7 

22Ke 
L2 

28K)7 
0.6 


AUGUST. 


Day  of— 


O 


O 


W.  JMo. 


8 
M 
Tu 
W 
Th 
F 
S 
1» 
M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

Th 
F 

8 

M 
Tu 
W 
Th 
F 
S 
1» 
M 
Tu 


Time  and  Height  of  High  nnd 
Low  Wnter, 


6:45 
6.2 

0:11 
0.1 

1K)9 
-0.2 

1:56 
-0.8 

2:86 
-0.2 

8:15 
0.1 

3:53 
0.4 

4:84 
0.8 

6:21 
L2 

0:29 
5.0 

1:87 
4.5 

4K)5 
4.8 

OKX) 
L9 

0:50 
L4 

1:40 
0.9 

2:80 
0.6 

8:12 
0.6 

1:22 
0.7 

1:86 
0.7 

2:00 
0.8 

2:80 
0.8 

3K)3 
0.9 

8:40 
LO 

4:24 
L8 

5:20 
L7 

0:48 
4.1 

2:24 
8.9 

4:48 
4.5 

6:48 
6.4 

6:31 
6.8 

0:11 
-0.1 


llrll 
0.7 

7:27 
6.7 

8K)8 
7.0 

8:48 
7.1 

9:25 
6.8 

10:02 
6.6 

10:40 
6.2 

11:19 
5.6 

12:04 
6.2 

6:18 
L7 

7:11 
2.0 

8:11 
2.1 

6:17 
4.7 

6K)0 
6.3 

6:46 
6.7 

7:24 
6.1 

7:56 
6.8 

8:27 
6.3 

8:61 
6.0 

9:14 
5.8 

9:40 
5.5 

10.-04 
5.8 

10:40 
5.0 

11:20 
4.7 

12:18 
4.6 

6:27 
L9 

7:40 
2.0 

8:65 
1.7 

10.-09 
1.8 

11:15- 
0.7 

7:11 
7.0 


19:00 
7.2 

12:17 
0.4 

18:06 
0.3 

18:60 
0.4 

14:88 
0.6 

16:14 
0.9 

15:56 
1.2 

16:41 
L6 

1735 
2.0 

18:06 
4.7 

14:46 
4.6 

16:41 

4.8 

12:20 
2.0 

18:10 
L7 

14:00 
L6 

14:44 
1.3 

12:30 
L8 

18.-00 
L3 

18-.30 
L2 

14:01 
L2 

14:31 

L2 

16:10 
L3 

15:50 
L4 

16:46 
L7 

17*1 
2.0 

13:29 
4.8 

15:80 
4.5 

17:08 
6.3 

17:69 
6.3 

18:46 
7.2 

12:11 
0.2 


19-41 
7.7 

20:21 
7.8 

21:00 

7.7 

21:89 
7.4 

22:16 
6.9 

22:52 
6.3 

28:86 
5.6 


18:82 
2.2 

19:41 
2.4 


17:81 
5.8 

18:15 
6.0 

18:56 
6.5 

19:82 
6.8 

20:04 
6.9 

20:31 
6.7 

20:68 
6.4 

21:22 
6.1 

21:47 
6.8 

22:20 
6.4 

22:67 
6.0 

23:89 
4.5 


19:01 
2.1 

20:26 
L9 

21:46 
L8 

28.-00 
0.6 


19:26 
7.9 


SEPTEMBER. 


W.  Mo 


I  Tlmtf  nnd  Height  or  Htgh  an^ 
L(.*\r  Water, 


W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 
F 
8 
1» 
M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 


110 
-0.5 

1:46 
-0.7 

2:20 
-0.6 

2:50 
-0.2 

8:24 
0.3 

3:68 
0.8 

4-40 
L5 

5:26 
2.0 

1K)0 
4.1 

4:15 
4.0 

5:10 
4.6 

0:30 
L3 

1:15 
0.8 

2:00 
0.6 

2:35 
0.5 

0:42 
0.4 

1:06 
0.4 

1:83 
0.6 

2.-00 
0.6 

2:82 
0.7 

8K>4 
LO 

8:44 
L3 

4:32 
L8 

0.12 
8.9 

L67 
8.8 

4:40 
4.6 

6:28 
6.6 

6:12 
6.4 

005 
—0.2 

0:40 
-0.7 


750 
7.5 

8-27 
7.7 

9:02 
7.6 

9:38 
7.1 

10:15 
6.6 

10-50 
5.9 

11:84 
5.3 

12:25 
4.6 

6.26 
2.4 

11:00 
2.5 

12:02 
2.2 

5:30 
5.2 

6:28 
5.8 

7:02 
6.2 

7:80 
6.5 

7:58 
6.6 

8.-20 
6.5 

8:46 
6.3 

9:08 
6.0 

9-88 
5.6 

10:10 
5.2 

10:48 
4.8 

11:88 
4.6 

5:45 
2.2 

7:10 
2.4 

8:85 
2.1 

9:66 
L6 

11H)6 
0.7 

6:62 
7.2 

7:28 
7.8 


18.01 
—0.1 

13.44 
-0.1 

14.19 
0.1 

14:55 
0.4 

15:32 
0.8 

16:10 
L4 

16:67 
L9 

17:64 
2.4 

13:52 
4.2 

16:36 
4.4 

17:20 
5.0 

12:50 
1.8 

13:86 
1.5 

14:15 
L2 

12:20 
1.0 

12:40 
0.8 

13:10 
0.8 

,  13.40 
0.7 

14:12 
0.7 

14:46 
0.9 

1626 
1.1 

16:10 
L4 

17:20 
1.9 

12:50 
4.2 

14-62 
4.3 

16:48 
6.1 

17:88 
6.2 

18.24 
7.2 

12.-04 
0.0 

12:48 
—0.3 


20:04 
8.2 

20:41 
8.1 

21:19 

7.7 

21:55 
7.1 

22:30 
6.4 

23.10 
6.6 

23-56 
4.8 


22-40 
2.3 


1.8 


17:66 
6.7 

18:36 
6.8 

19.10 
6.7 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  aftemoon^p.  m.)  and  when  diminished  by  12give  the  times  afternoon;  for  instance,  15:47  is8:47p.  m. 

#,  new  moon;  }),  1st  quar.;  0«  full  moon;  C  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tidesare  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  da> : 
a  oompaiison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heighu.  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region.  aiMi 
which  is  8.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Oreenwich  Mean  Civil;  0>>  Is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.  >.  a^l 
greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  8:47  p.  m. 

0,  new  moon;  J).  Ist  quar.:  0>  'ull  moon;  (^,  Sd  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  orsoath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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F 

19 

4:44 
2.3 

10:29 
26.0 

17:10 
0.5 

22:56 
26:3 

F 

19 

8:29 
4.7 

9:21 
23.8 

16K)0 
2.2 

21:51 
24.3 

s    W  20 

4:06 
4.0 

9:56 
24.2 

16:34 
2.9 

22:22 
24.8 

r 

S 

20 

5:81 
0.9 

11:15 
27.7 

17:66 
—1.1 

28:40 

27.8 

S 

20 

4:24 
2.1 

10:10 
26.1 

16:49 
0.0 

22:39 
26.8 

;Th  21 

4:59 
2.6 

10:45 
25.8 

17:25 
1.2 

23:10 
26.2 

s 

21 

6:16 
-0.2 

11:59 
28.8 

18:88 
-2.0 

p 

• 

1» 

21 

6:11 
0.2 

10:56 
28.1 

17:34 
—1.9 

23:21 
28.1 

•|  F   22 

5:47 
1.3 

11:30 
27.0 

18:11 
0.1 

23:54 
27.0 

M 

22 

0:23 
28.3 

6:59 
-1.0 

12:41 
•29.3 

19:20 
—2.0 

E 

M 

22 

5:54 
—1.0 

11:38 
29.2 

18:15 

—2.8 

P    S 

23 

6:33 
0.8 

12:14 
27.8 

18:56 
-0.4 

E 

Tu 

23 

1K)5 
28.3 

7:40 
-0.5 

13:28 
29.1 

20:02 
—1.4 

Tu 

23 

0.-01 
29.0 

6:35 
—1.6 

12:19 
29.9 

18-.56 
—2.6 

S   24 

0:39 
27.2 

7:17 
0.8 

12:69 
28.0 

19:40 
—0.6 

W 

24 

1:46 
27.9 

8:21 
0.3 

14:06 
28.0 

20:46 
0.0 

W 

24 

0:41 
29.0 

7:16 
—1.1 

12:59 
29.5 

19:37 
—1.7 

IM 

25 

1:24 
27.0 

8:00 
1.0 

13:43 
27.3 

20:26 
0.0 

Th 

25 

2:29 
26.4 

9:05 
1.8 

14:50 
26.3 

21:31 
1.8 

Th 

25 

1:20 
28.2 

7:55 
0.0 

13:40 
28.1 

20:19 
0.0 

E  Tu 

26 

2:09 
26.8 

8:46 
1.8 

14:30 
26.9 

21:12 
0.9 

F 

26 

3:15 
24.6 

9:53 
8.6 

15:88 
24.1 

22:21 
3.8 

F 

26 

2:01 
26.9 

8:88 
1.7 

14:21 
26.2 

21:12 
2.0 

W 

27 

2:56 
25.1 

9:83 
2.8 

15:18 
25.5 

22m 
2.0 

D 

S 

27 

22.6 

10:49 
5.1 

16:38 
21.9 

23.24 
5.6 

S 

27 

2:45 
24.8 

9:26 
3.5 

15:07 
28.9 

21:52 
4.8 

D  Th 

28 

8:47 
28.8 

10:25 
4.0 

16:12 
23.9 

22:56 
8.5 

8 

28 

5:11 
20.7 

12:01 
6.8 

17:56 
20.0 

^ 

8 

28 

8:32 
22.5 

10:20 
6.8 

16K» 
21.2 

22:51 
6.4 

F 

29 

4:46 
22.3 

11:24 
5.0 

17:18 
22.2 

28:58 
4.7 

M 

29 

4:86 
20.2 

11:31 
6.8 

17:20 
19.2 

S 

30 

5:58 
21.1 

12:82 
5.8 

18:82 
21.1 

Tu 

30 

0:10 
7.7 

6:04 
19.0 

12:64 
7.1 

19:00 
18.7 

s 

31 

1:10 
5.8 

7:14 
21.0 

13:47 
5.8 

19:50 
21.0 

W 

31 

1:38 
7.5 

7«6 
19.1 

14:15 
6.3 

20:25 
19.7 

The  tid 
a  comparifl 
from  Meai 
which  is  12 
unless  a  m 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  wjiet 
1  Low  Water  Springs,  which  is  approximat 
\A  feet  below  mean  sea  level.    To  find  the  d 
inns  (— )  sign  is  before  the  height.  In  which 

th  their  times  on  the  first  line  ai 
iier  it  is  high  or  low  water.    Th 
ely  the  datum  of  soundings  on 
epth  of  water,  add  the  tabular  h 
case  subtract  it. 

Dd  heights  c 
e  heights,  in 
the  Admira 
eight  to  the 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  til 
greater  are 

ne  used  is  Greenwich  Mean  Civil;  O""  is  mic 
in  the  afternoon  (p^m.)  and  when  diminia 

niffht,  12i>  is  noon:  all  hours  lees  than  12  a 
bed  by  12  give  the  times  after  noon;  for  insi 

je  in  the  forenoon  (a.  m 
ance,  15:47  is  8:47  p.  m. 

.).all 

equator;  A 

rmoon;  J 
,  P,  moon 

,  Istquar.;  0«  '^11  moon;  ([,,Sd  q 
in  apogee  or  perigee. 

[nar.;  £,  moon  on  the  equator;  N,  S,  moon 

fartheift  north  oi 

'  south  of  the 

814 
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APRIL. 

MAY. 

Time  and  Height  of  High  and 
Low  Water. 

a  Dayof— 
5S  .  W.  Mo. 

JUNE. 

Time  and  Height  of  Hij^hasd 

Low  Water.               ^ 

c  1  Day  of— 

8  •      ,     - 

as  w.  Mo.| 

Time  and  Height  of  H\gh  and 
Low  Water. 

p  Day  of— 
a    W.  Mo. 

Th     1 

2:61 
6.2 

8:44 
20.9 

15:19 

4.8 

21  .-20 
21.0 

'S       1 

3:06 
5.6 

8:54 
21.9 

15:28 
3.9 

21:24 
21.8 

>      1 

3:44 
4.7 

9:30 
23.3 

16«6    -n-x 

3.3       3.: 

F     2 

1 

3:47 
4.7 

9:33 
22.2 

16:09 
3.1 

22:04 
•22.3 

El  S      2 

3:51 
4.2 

9:35 
23.2 

16:10 
2.7 

22:00 
23.1 

W     2 

4:25 
3.8 

10:09 
24.2 

16:46      i..V 
•2-9       24. 4 

A    S      3 

4:81 
3.1 

10:12 
23.7 

16:50 
1.8 

22:38 
23.7 

'm     3 

4:30 
3.2 

10:10 
24.4 

16:48 
1.9 

22:31 
24.3 

Th     3 

5:06 
3.0 

10:47 
25.0 

1725      'i3in 

2.5       2?'.l  , 

S      4 

5:10 
2.0 

10:46 
24.9 

17:25 
0.7 

23:09 
24.6 

jTui    4* 

5:06 
2.3 

10:44 
25.2 

17:23 
1.3 

23:02 
25.2 

C    F"    4 

6:45 
2.8 

11:24 
25.7 

18:01      23 1   i 
2.8       2\? 

em's- 

lOi             1 

5:41 
1.6 

11:18 
25.7 

17:57 
0.6 

23.35 
25.3 

O  W'  5' 

5:39 
2.1 

11:15 
25.9 

17:65 
1.5 

23:32 
26.8 

^    5 

6:20 
2.9 

12:01 

25.8 

18:40    .    . 
3.0    .    . 

'      Tu     6 

6:10 
L8 

11:44 
26.1 

18:25 
0.9 

Th'   6 

6:08 
2.3 

11:46 
26.3 

18:23 
2.0 

8,  S      6 

OtJD 
26.0 

7:00 
2.9 

12:41      l!rh 
25.5        S 

W     7 

0:01 
26.9 

6:37 
2.1 

12:12 
26.5 

18:51 

1.8 

;  F     7 

0:03 
26.1 

6:36 
2.9 

12:19 
26.3 

18:53 
2.9 

'M;     7 

1:01 
26.8 

7:42 
8.1 

13:24      iyfi' 
24.9       {■: 

!     Th     8 

0:29 
26.0 

6:59 
3.0 

12:41 
26.6 

19:14 
2.6 

S      8 

0:36 
26.0 

7i» 
3.2 

12:51 
25.8 

19:24 

3.8 

Tu     8 

1:45 
25.1 

8:29 
3.5 

14:11      :i-NT  1 
24.0         i.' 

F     9 

0:67 
26.0 

7:21 
3.4 

13:11 
26.1 

19:40 
3.3 

s    S      9 

1:11 
25.7 

7:42 
3.9 

13:31 
25.0 

19:58 
4.6 

W     9 

2:84 
24.3 

9r20 
4.0 

15.-02    -n-.f' 

23.0        V". 

S    10 

1:29 
26.6 

7:50 
4-0 

13:46 
26.2 

20K)9 
4.1 

'm    10 

1:63 
24.8 

8:25 
4.5 

14:15 
23.8 

20:40 
6.5 

Th  10 

3:-28 
23.3 

10:16 
4.2 

16:01      ::ir 
22.0        -V.- 

1  1»    11 

2.-05 
24.7 

8:29 
4.6 

"u'o 

20:45 
5.0 

Tu  11 

2:40 
23.6 

9:17 
6.2 

15:06 
22.3 

21:33 
6.5 

^    Fll 

4:32 
22.5 

11:18 
4.6 

17:12     zn- 
•21.5        V?  ! 

S   M    12 

2:48 
23.3 

9:14 
5.4 

15:15 
22.3 

21:34 
6.2 

C  W   12 

3:36 
22.2 

10:20 
6.0 

16:11 
20.9 

22:44 
7.2 

E|S    12 

5:42 
22.0 

12:24 
4.3 

18:26    .    .     i 
21.6             j 

CiTu  13 

1 

3:43 

21.8 

10:19 
6.6 

16:19 
20.6 

22:43 
7.7 

Th  13 

4:46 
21.0 

11:84 
6.2 

17:33 
20.1 

:  §    13 

0:53 
5.3 

6:54 
22.6 

13:30      19^.  1 

3.8      2->' 

W   14 

4:65 
20.1 

11:40 
7.1 

17:48 
19.5 

1  F    14 

0:05 
7.1 

6:07 
20.9 

12:51 
5.5 

18:58 
20.9 

'm   14 

2KK) 
4.5 

8:01 
23.5 

14-.3:    m^ ' 

3.0     -x: 

Th  15 

0:18 
8.1 

6:29 
20.0 

13:14 
6.5 

19.-23 
20.1 

S    15 

1:24 
6.1 

7:26 
22.1 

14:02 
4.0 

20:09 
22.6 

Tu  15 

3:01 
3.3 

8:58 
24.5 

1.5:30     iliT 
2.1      24  Ji 

;  F    16 

1:51 
7.0 

7:56 
2L7 

14:31 
4.6 

20:36 
22.2 

E    S    16 
P 

2:31 
4.3 

8:31 
24.0 

15:02 
2.2 

21:03 
24.2 

W   16 

3:58 
2.3 

9:49 
25.1 

16:24     211.4 
L4      S.l 

Is  ^17 

3:01 
4.7 

8:69 
24.0 

16:81 
2.1 

21:30 
24.5 

M   17 

8:30 
2.6 

9:23 
25.8 

15:65 
0.8 

21:50 
25.9 

•  Th  17 

4:50 
L6 

10:36 
25.7 

17:15     22^:^ 

Lo     a: 

1    S    18 

8:68 
2.1 

9:48 
26.2 

16:23 
0.0 

22:15 
26.4 

Tu  18 

420 
LI 

10.-09 
26.9 

16:46 
-0.2 

22:33 
27.0 

F    18 

6:38 
LI 

1120 
25.9 

18.-01     23? 

LO      2:v«, 

J      M    19 

4:46 
0.3 

10:83 
28.0 

-1.6 

22:58 
28.0 

•  W  19 

1      1 

5:07 
O.l 

10:53 
27.6 

17:30 
—0.6 

23:15 
27.6 

N    S    19 

6:24 
1.1 

12:01 
25.3 

18:46    .    - 
L7    .   .  . 

• 

Tu  20 

5:30 
-0.9 

11:16 
29.0 

17:51 
-2.0 

23:38 
28.8 

Th  20 

5:51 
0.0 

11:35 
27.7 

18:14 
-0.2 

23:56 
27.2 

§    20 

0.-20 
25.3 

7:09 

L6 

12:42     l^^ 
24.7       i: 

W   21 

6:11 
—1.1 

11:56 
29.1 

18:33 
—1.9 

.    .    . 

F    21 

6:35 
0.3 

12:16 
27.1 

18:58 
0.8 

M   21 

1:00 
24.9 

7:60 
2.4 

13^     ahk 
23.7        Cv 

Th  22 

0:16 
28.6 

6:64 
-0.8 

12:35 
28.8 

19:14 
—0.7 

N 

S    22 

0:36 
26.6 

7:19 
1.1 

12:56 
26.0 

19:40 
2.0 

Tu  22 

1:40 
24.0 

8:33 
8.3 

14.-08     m] 
22.8        1? 

'  F   23 

0.55 
27.8 

7:34 
0.4 

13:15 
27.3 

19:56 
1.0 

S    23 

1:15 
26.5 

8:02 
2.6 

13:37 
24.4 

20:24 
3.7 

!  W ,  23 

1 

2:20 
28.1 

9:15 
4.2 

14:45      21::i 
2L  7        19 

S    24 

1:86 
26.3 

8:16 
2.1 

13:66 
25.5 

20:40 
3.0 

M  24 

1:58 
24.0 

8:50 
8.9 

14:21 

22.8 

21:10 
5.1 

ITh  24 

3:02 
22.2 

9:59 

5.1 

1530      22.U 
20.8        U 

N 

H   25 

2:19 
24.6 

9H)4 
8.9 

14:41 
23.2 

21:28 
6.0 

Tu  25 

2:41 
22.6 

9:39 
6.0 

16:10 
2L0 

22:00 
6.7 

A    F    25 

J, 

3:50 
2L2 

10:44 
5.9 

16a)      S^)l 
20.0        T.4 

M   26 

8:06 
22.5 

9:69 
6.4 

15:84 
21.0 

22:26 
6.9 

W   26 

3:33 
2L1 

10:84 
6.1 

16:08 
19.7 

23:00 
7.5 

e|  S    26 

4:44 

20.6 

1154 
6.4 

1720      23 :5S  ' 

19.6        T^l 

yTu,27 

4:03 
20.6 

11:03 
6.7 

16:46 
19.0 

23:39 
7.9 

3) 

Th  27 

4:36 
20.0 

11:36 
6.7 

17:21 
18.8 

.    .    . 

=  §27 

1       '      • 

6:15 
20.0 

12.-28 
6.6 

18.-25    .   . 
19.7    .   . 

jW'28 

6:22 
19.1 

12:19 
7.0 

18:18 
18.2 

A 

f'28 

0:02 
7.9 

5:48 
19.2 

12:88 
6.7 

18:88 
18.9 

M   28 

051 
7.7 

6:50 
20.2 

1835     in 
6. 2       'Si:: 

Thi29 

0:68 
8.0 

6:50 
19.0 

1836 
6.6 

19:43 
19.0 

s  '29 

1 

1:06 
7.5 

6:58 
19.9 

13:38 
6.1 

19:43 
20.0 

Tu  29 

t 

1:58 
7.0 

7:56 
2L0 

14r25      aitS 
6.9       2M  . 

A  f;3o 

2:10 
7.0 

8:01 
20.2 

14:86 
6.3 

20:41 
20.6 

e'  §    30 

2:06 
6.8 

8.-00 
2L0 

14:33 
5.1 

20:81 
2L1 

W  30 

2:50 
6.1 

8:48 
22.0 

15a)      2I:IS 
5.1       211 

, 

M  31 

1 

2:58       8:48 
6. 9       22. 1 

th  their  times  on 
theritishighor 

y  the  datum  of 
epth  of  water,  ad 

case  subtract  it. 
light,  W^"  is  noon 
ed  by  12  give  the 
uar.;  E,  moon  on 

15:-22 
4.1 

21:14 
22.2 

i 

The  tid 
a  comparis 
from  Mean 
which  is  18 
unless  a  m 

TheUn 
greater  are 

#,  new 
equator;  A 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approximate 
.4  feet  below  mean  sea  level.    To  find  the  d 
nus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Greenwich  Mean  Civil:  0»>  is  midc 
in  the  afternoon  (p.  m. )  and  when  diminish 

moon;  }),  1st  quar.;  Q,  full  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

the  first  line  and  heights  c 
ow  water.    The  heights,  it 
soundings  on  the  Admiral 
d  the  tabular  height  to  the 

;  all  hours  less  than  12  ar 

times  after  noon;  for  instai 

the  equator;  N,  8,  moon  i 

n  the  second  line  of  eachd«5 
feet  and  tenths,  are  reckoo^ 

ty  ChartB  for  this  region,  aod 
soundings  given  on  the  cbtrt, 

e  in  the  forenoon  (a.  m.).  C 
ice.  16:47  is  8:47  p.m. 
Earthert  north  or  south  of  ib« 
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JULY. 

1 

AUGUST. 

torRI« 

SEPTEMBER. 

d 

8 
s 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

i 

Dayof- 

Time  and  Heigh 
LowM 

liand 

,£  Bflyof— 

TMe  and  UiAght  ai  Hlf^h  and 
Low  WuttT. 

W.  Mo. 

W. 

Mo. 

i 

W.  'Mo. 

ThI     1 

8:49 
4.9 

9:87 
22.9 

16:13 
4.3 

21:59 
28.4 

o 

S 

1 

5:06 
2.4 

10:60 
24.9 

17:80 
2.6 

23:10 
26.8 

p 

W 

1 

6:16 
—1.8 

12:01 
27.9 

18:36 
-0.3 

!  !  .'  1 

F 

2 

4:38 
8.9 

10:21 
24.0 

17:01 
3.5 

22:43 
24.7 

M 

2 

5:54 
1.0 

11:36 
26.0 

18:15 
1.6 

23:64 
27.0 

E 

Th 

2 

0:18 
28.9 

6:58 
-1.6 

12:42 
28.2 

19:16 
—0.3 

9 

S 

3 

6:25 
2.9 

11:06 
25.0 

17:46 
2.9 

28:26 
26.6 

Tu 

3 

6:38 
0.1 

12:20 
26.7 

18:68 
1.1 

■    •    • 

F 

3 

1:00 
29.1 

7:40 
—1.3 

18:23 
28.0 

19:57 
0.3 

s 

4 

6:10 
2.0 

11:49 
25.5 

18:28 
2.8 

.    .     . 

p 

W 

4 

0:38 
27.7 

7:21 
-0.3 

13:02 
26.9 

19:40 
1.0 

S 

4 

1:41 
28.3 

8:21 
—0.2 

14:05 
26.9 

20:41 
L4 

M 

5 

0:06 
26.2 

6:54 
L8 

12:32 
25.8 

19:11 
2.7 

Th 

5 

1:21 
27.8 

8:06 
-0.2 

13:46 
26.7 

20:28 
L8 

s 

5 

2:25 
26.9 

9:08 
1.2 

14:50 
25.3 

21:29 

2.8 

Tu    6 

0:51 
26.5 

7:87 
1.7 

18:16 
25.6 

19:55 
2.9 

E 

F 

6 

2:06 
27.4 

8:60 
0.3 

14:31 
25.9 

21K)8 
2.0 

c 

M 

6 

3:13 
25.0 

9:56 
3.1 

15:40 
23.6 

22:22 
4.6 

P   W     7 

1:87 
26.8 

8:22 
1.8 

14:02 
25.1 

20:41 
3.1 

S 

7 

2:51 
26.3 

9:35 
L4 

15:19 
24.8 

21:56 
3.2 

Tu 

7 

4:09 
22.8 

10:56 
5.0 

16:42 
21.5 

2359 
5.8 

Th    8 

j       1 

2:24 

25.8 

9:10 
2.1 

14:51 
24.4 

21:30 
3.7 

c 

H 

8 

8:41 
24.9 

10:25 
2.8 

16:12 
23.3 

22:50 
4.3 

N 

W 

8 

6:25 
20.8 

12:07 
6.2 

18:04 
20.2 

E     F 

9 

8:13 
25.0 

10:00 
2.6 

15:44 
28.5 

22-21 
4.2 

M 

9 

4:40 
23.2 

11:23 
4.1 

17:17 
2L9 

23:63 
6.3 

^ 

Th 

9 

0:47 
6.3 

6:50 
20.0 

13:27 
6.5 

19:31 
20.3 

a 

S 

10 

4:11 
24.0 

10:64 
3.2 

16:44 
22.6 

28:18 
4.7 

Tu 

10 

5:61 
21.8 

12:30 
6.1 

18:82 
21.1 

:  ;  : 

F 

10 

2:08 
6.7 

8:14 
•20.7 

14:46 
5.6 

20:43 
21.4 

S    11 

5:14 
23.0 

11:54 
3.9 

17:51 
22.0 

W 

11 

1:06 
6.7 

7:09 
2L2 

13:44 
6.6 

19:47 
21.2 

S 

11 

8:16 
4.3 

9:19 
21.8 

15:47 
4.1 

21:37 
22.7 

M   12 

0:21 
5.1 

6:21 
22.4 

12:58 
4.2 

19:02 
21.9 

N 

Th 

12 

2:28 
5.1 

8:27 
21.7 

14:69 
6.0 

20:67 
21.9 

s 

12 

4:11 
2.8 

10:07 
22.8 

16:37 
2.7 

22:20 
28.9 

Tu;13 

1:30 
6.0 

7:31 
22.3 

14:05 
4.2 

20:10 
22.5 

F 

13 

3:30 
4.1 

9r29 
22.8 

16:01 
8.8 

21:50 
22.9 

M 

13 

4:57 
1.8 

10:47 
23.8 

17:20 
1.7 

22:68 
24.9 

W  14 

1 

2:39 
4.4 

8:40 
22.8 

15:11 
3.8 

,  21:10 
23.0 

S 

14 

4:28 
2.8 

10:19 
28.1 

16:65 
2.7 

22:28 
28.8 

• 

Tu 

14 

6:86 
0.5 

11:21 
24.6 

17:65 
L3 

23:31 
25.6 

Th 

15 

3:43 
3.4 

9:37 
23.4 

16:11 
8.0 

22:00 
23.7 

• 

s 

15 

6:18 
1.7 

11:04 
28.8 

17:40 
1.9 

28:18 
24.6 

W 

15 

6:12 
0.3 

11:50 
24.8 

18:28 
1.7 

23:59 
25.8 

N 

f'i6 

4:88 
2.4 

10:26 
24.0 

17:05 
2.2 

22:48 
24.3 

M 

16 

6:00 
0.9 

11:42 
24.1 

18:20 
1.7 

23:53 
25.0 

E 
A 

Th 

16 

6:42 
0.9 

12:16 
24.9 

18:56 
2.4 

.    .     . 

• 

S    17 

5:29 
1.7 

11:12 
24.4 

17:53 
1.9 

28:80 
24.7 

Tu 

17 

6:88 
0.8 

12:16 
24.3 

18:56 
2.0 

.    .    . 

F 

17 

0:26 
25.8 

2.0 

12:41 
25.0 

19:16 
3.6 

S    18 

1 

6:14 
1.2 

11:53 
24.3 

18:36 
1.9 

:  :  : 

\V 

18 

0:25 
25.1 

7:12 
1.2 

12:44 
24.2 

19:27 
2.9 

S 

18 

0:53 
25.7 

7:30 
8.0 

13:07 
24.8 

19:32 
4.3 

M   19 

0:08 
24.9 

6:67 
1.5 

12:81 
24.0 

19:15 
2.5 

A 

£ 

Th 

19 

0:55 
25.1 

7:43 
2.0 

18:12 
24.1 

19:52 
3.9 

s 

19 

1:20 
25.3 

7:52 
3.9 

13:35 
24.6 

19:56 
4.7 

Tu  20 

0:44 
24.8 

7:35 
1.9 

18:06 
23.7 

19:52 
8.8 

F 

20 

1:24 
25.0 

8:10 
3.1 

18:40 
28.9 

20:14 

4.8 

M 

20 

1:52 
24.7 

8:17 
4.5 

14J09 
24.0 

20:26 
6.0 

W 

21 

1:19 
24.5 

8:10 
2.8 

13:40 
28.2 

20:25 
4.4 

S 

21 

1:54 
24.7 

8:34 
4.0 

14:10 
28.7 

20:36 
5.4 

Tu 

21 

2:28 
23.7 

8:48 
5.1 

14:49 
23.0 

21:08 
5.6 

Th 

22 

1:54 
24.0 

8:44 
3.7 

14:14 
22.8 

20:66 
5.5 

H 

22 

2:26 
24.0 

9:00 
4.8 

14:46 
28.1 

21:04 
5.7 

3) 

W 

22 

8:13 
22.5 

9:81 
6.1 

16:40 
21.7 

22K)3 
6.4 

A 

£ 

F 

23 

2:28 
28.5 

9:18 
4.5 

14:49 
22.3 

21:24 
6.1 

M'23 

1 

8:04 
28.2 

9:83 
6.3 

15:26 
22.3 

21:46 
6.0 

S 

Th 

23 

4:12 
20.8 

10:32 
7.8 

16:46 
20.3 

23:20 
7.3 

S 

24 

3.*06 
22.9 

9:51 
6.2 

15:28 
21.8 

21:68 
6.7 

3) 

Tu 

24 

3:60 
22.0 

10:16 
6.1 

16:17 
21.2 

22:89 
6.7 

F 

24 

6:32 
19.5 

11:57 
8.1 

18:11 
19.6 

D 

s 

25 

3:50 
22.0 

10:29 
5.9 

16:15 
2L0 

2259 
7.0 

W 

25 

4:50 
20.7 

11:12 
7.0 

17:24 
20.2 

23:51 
7.8 

S 

25 

0:67 
7.2 

7K» 
19.7 

18:84 
7.7 

19:43 
20.9 

M   26 

4:40 
21.2 

11:16 
6.4 

17:11 
20.3 

28:88 
7.8 

Th 

26 

6:06 
19.8 

12:81 

7.8 

18:46 
19.6 

.    .    . 

H 

26 

2:22 
6.6 

8:80 
2L4 

14:64 
6.6 

20:62 
23.8 

Tu  27 

1  "* 

5:41 
20.3 

12:14 
6.9 

18:20 
20.0 

^ 

F 

27 

1.-21 
7.2 

7:86 
19.9 

urn 

7.4 

20:10 
20.8 

M 

27 

8:26 
8.2 

9:25 
28.7 

15:58 
3.8 

21:46 
25.6 

Wj28 

0:42 

7.4 

6:64 
20.0 

13:23 
7.0 

19:88 
20.1 

S 

28 

2:46 
6.0 

8:48 
21.8 

15:18 
6.8 

21:18 
22.8 

Tu 

28 

4:20 
0.9 

10:12 
26.0 

16:43 
LI 

22:80 
27.6 

Th|29 

2:00 
7.0 

8:10 
20.7 

14:36 
6.6 

20:40 
21.2 

» 

29 

8:61 
8.8 

9:46 
28.8 

16:19 
3.8 

22:06 
24.9 

9|W 

29 

6.-06 
-l.O 

10:55 
27.7 

17:28 
—0.2 

23:13 
28.9 

s 

F    30 

3:11 
5.8 

9:10 
21.8 

15:43 
5.4 

21:84 
22.8 

M 

30 

4:46 
1.7 

10:84 
26.3 

17:09 
1.9 

22:53 
26.8 

^Th 

30 

5:50 
—2.0 

11:37 
28.7 

18:10 
— L2 

23:64 
29.7 

l»i" 

4:14 

4.1 

10:02 
23.4 

16:40 
3.9 

22:24 
24.4 

O 

Tu 

31 

6:32 
—0.1 

11:18 
26.9 

17:63 
0.5 

23:36 
28.0 
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LIVERPOOL,  KNCJLAND,  1909. 


OCTOBER. 

Time  and  Height  of  High  and 
Low  Water. 

NOVEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

-    - 

DECEMBER. 



c  |Dayof— 

S    VV.  jMo. 

c   Day of — 
1  jW.  Mo. 

S 

Day of— 
W.  Mo. 

Time  and  Height  of  High  la: 
Low  Water. 

F 

1 

6:31 
-2.0 

12:17 
29.0 

18:49 
—0.7 

M 

1 

0:53 
27.7 

7:33 
0.8 

13:14 
26.7 

19:56 
L8 

W      1 

1 

1:19 
25.0 

8KM 
3.0 

13:39      Lv:* 
24.7         XI 

1 

s 

2 

0:35 
29.5 

7:13 
—1.5 

12:57 
28.5 

19:31 
0.0 

N 

Tu 

2 

1:36 
25.8 

8:19 
2.8 

13:69 
25.0 

20:46 
3.3 

Th 

2 

2:03 
23.3 

8:68 
4.5 

14.-24      '1\\1 
23. 3         4 ; 

s 

3 

1:16 
28.5 

7:55 
0.0 

13:38 
27.3 

20:15 
1.5 

W 

3 

2:21 
23.7 

9:10 
4.7 

14:46 
23.0 

21:40 
4.9 

F 

3 

2:52 
21.7 

9:45 
6.0 

15:i:>      ii' 

21.7         5^ 

i 

M 

4 

1:69 
26.7 

8:40 
2.0 

14:22 
25.4 

21^X4 
3.1 

C  Th 

4 

3:16 
21.5 

10K)9 
6.2 

15:43 
21.0 

22:46 
6.0 

C 

S 

4 

8:50 
20.0 

10:43 
6.9 

16:1S      S> 

20.4        ti 

1 

Tu 

5 

2:45 
24.4 

9:30 
4.0 

15:10 
23.2 

22:00 
4.9 

F 

5 

4:26 
19.5 

11:20 
7.2 

17.-01 
19.7 

23:69 
6.4 

s 

5 

5:01 
19.0 

11:46 
7.3 

17:30    . 
19.7    .    . 

In 

W 

6 

3:40 
22.0 

10:30 
5.7 

16:13 
21.1 

23:08 
6.1 

S 

6 

5:58 
18.8 

12:38 
7.2 

18:28 
19.5 

.     .     . 

M 

6 

0:20 
6.2 

6:19 
19.0 

12:51      ]>;: 
7.2       U.i 

Th 

7 

4:57 
19.8 

11:44 
7.0 

17:37 
19.8 

s 

7 

1:11 
6.0 

7:20 
19.4 

13:45 
6.5 

19:40 
20.5 

E 
A 

Tu 

7 

lr20 
6.0 

7:25 
19.7 

13:49      r><I 
6.6       2i'> 

F 

8 

0:27 
6.5 

6:81 
19.2 

13:11 
6.8 

19:05 
19.7 

M 

8 

2:14 
4.9 

8:23 
20.9 

14:44 
6.2 

20:36 
22.2 

W 

8 

2:16 
5.2 

8:19 
20.9 

14:42      JL^st 
5.7       J- 

S 

9 

1:47 
5.8 

7:59 
20.0 

14:25 
5.9 

20:20 
2L0 

A 

£ 

Tu 

9 

3:06 
3.7 

9:08 
22.2 

15:31 
4.0 

21:20 
•23.4 

ThI   9 

3K)6 
4.4 

9:01 
22.0 

1630      '2\\^ 
4.T   .    i.' 

s 

10 

2:52 
4.4 

8:59 
21.5 

15:21 
4.4 

21:13 
22.7 

1 

10 

3:50 
2.5 

9:44 
23.2 

16:13 
3.0 

21:66 
24.4 

F 

10 

8:61 
3.7 

9:40 
22.9 

16:13      21  > 
8.9       21- 

M 

11 

3:44 
2.9 

9:44 
22.7 

16K)9 
3.0 

21:55 
24.0 

Th 

11 

4:30 
1.8 

10:17 
24.2 

16:49 
2.5 

22:29 
25.0 

s 

11 

4:33 
8.2 

10:15 
24.0 

16:52      -^r. 
3.3       JU 

Tu 

12 

4:28 
1.5 

10:20 
23.8 

16:49 
2.0 

22:30 
25.0 

F 

12 

5:07 
1.5 

10:48 
24.9 

17:24 
2.3 

23.-00 
26.4 

• 

s 

12 

5:11 
3.0 

10-.51 
24.7 

17:30      jatvi 
8. 0       J^  3 

E 
A 

W 

13 

5:06 
0.6 

10:53 
24.7 

17:23 
1.6 

23:01 
25.6 

• 

S 

13 

5:40 
1.9 

11:17 
26.3 

17:63 
2.7 

23:30 
25.7 

M 

13 

5:48 
3.0 

11:26 
25.2 

18K)5      23  V' 
3.0       i  . 

• 

Th 

14 

5:40 
0.5 

11:20 
25.1 

17:56 
L7 

23:30 
26.0 

» 

14 

I5K)9 
2.5 

11:46 
25.5 

18:21 
3.3 

.     .     . 

S 

Tu 

14 

6:21 
3.5 

12Kn 
25.6 

18:41    .    . 
S.2    . 

F 

15 

6:11 
1.1 

11:45 
25.2 

18:23 
2.4 

23:57 
26.0 

M 

15 

0:01 
25.6 

6:85 
3.5 

12:16 
25.5 

18:50 
3.9 

W 

15 

0:21 
25.1 

6:57 
3.9 

12:40      VrJ 
25.5        li 

S 

16 

6:37 
2.1 

12:12 
25.5 

18:45 
3.4 

Tu 

16 

0:83 
25.2 

7:04 
4.3 

12:60 
25.1 

19:21 
4.4 

Th 

16 

1:01 
24.7 

7:34 
4.5 

13:30      JhM 
25.2       i: 

s 

17 

0:24 
25.9 

6:69 
3.2 

12:39 
25.3 

19:08 
4.0 

s 

W 

17 

1:09 
24.5 

7:32 
5.1 

13^28 
24.5 

20:00 
4.9 

F 

17 

1:44 
24.2 

8:17 
5.1 

14  K^      3^: 
24-  6        4 

M 

18 

0:54 
25.4 

7:28 
4.0 

13K)8 
25.0 

19:31 
4.5 

Th 

18 

1:50 
23.7 

8:11 
5.9 

14:12 
23.6 

20:49 
6.5 

S 

18 

2:31 
23.3 

9K)6 
5.6 

14:.V      214; 
23.7        i^ 

Tu 

19 

1:25 
24.7 

7:47 
4.8 

13:43 
24.4 

20K)6 
6.0 

F 

19 

2:38 
22.4 

9:01 
6.7 

15:04 
22.5 

21:50 
6.0 

s 

19 

345 
22.3 

lOKW 
6.0 

15:.S3      22  41 
2i8        iS 

S 

W 

20 

2:02 
23.7 

8:21 
5.5 

14:24 
23.3 

20:50 
5.7 

^ 

S 

20 

3:37- 
21.2 

10K)7 
7.3 

16:09 
21.3 

22:69 
6.3 

1 

M 

20 

4:30 
2L5 

11  KM 
6.2 

17:00     2344 
22.0        ■  .' 

Th 

21 

2:50 
22.4 

9K)6 
6.6 

15:16 
21.9 

21:49 
6.5 

s 

21 

4:52 
20.2 

11:25 
7.6 

17:27 
20.7 

.     .    . 

Tu 

21 

5:42 
2L2 

12:11 
6.0 

18:14    . 
21.9    .    . 

D 

F 

22 

3:49 
20.8 

10:12 
7.7 

16:22 
20.5 

23:08 
7.2 

M 

22 

0:13 
6.0 

6:17 
20.5 

12:45 
6.6 

18:49 
21.7 

W 

22 

0:51 
4.5 

6:65 
2L7 

18:21     ir:i 
5.2      ^^ 

S' 

23 

5:10 
19.6 

11:38 
H.2 

17:49 
19.9 

E 

Tu 

23 

1.-26 
4.5 

7:88 
21.9 

13:56 
6.0 

19:57 
23.4 

P 

Th 

23 

1:58 
3.8 

23.0 

14:28      2Cr3D 
4-2       -ZL^ 

s 

24 

0:37 
6.8 

6:45 
19.9 

13:13 
7.3 

19:16 
2L1 

W 

24 

2:29 
3.0 

8:33 
23.9 

14:65 
8.8 

20:65 
25.2 

F 

24 

8.-00 
2.9 

9K)0 
24.0 

15:28     -n^ 
2-  9      -lU 

M 

25 

1:57 
5.0 

8:04 
2L8 

14:28 
6.2 

20:27 
28.5 

P 

Th 

25 

8:26 
1.4 

9:28 
25.6 

16:49 
1.7 

21:43 
26.6 

S 

25 

3:56 
1.9 

9:60 
26.0 

1624      2214 

i.s    &; 

Tu 

26 

3:00 
2.8 

9:00 
24.0 

15:26 
3.0 

21:20 
25.8 

F 

26 

4:16 
0.2 

10:08 
26.8 

16:38 
0.6 

22:28 
27.5 

o 

» 

26 

4:60 
1.0 

10:36 
26.9 

17:14     -SDi' 

1.0     2i: 

E 

W 

27 

3:53 
0.7 

9:48 
26.2 

16:16 
LO 

22:16 
27.6 

O 

S 

27 

5:06 
-0.3 

10:50 
27.6 

17:26 
0.0 

23:11 
27.8 

N 

M 

27 

5:89 
0.7 

11:20 
26.8 

18K)1      23fl 
0.6      »1 

P 

c 

Th 

28 

4:39 
-0.9 

10:31 
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2.9 

9:80 
9.3 

15:13 
2.5 

22:10 
8.9 

Tu 

1 

8:30 
2.2 

10:22 
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L8 

8:47 
100 

14:38 
L2 

21  :S 

Th  15 

0:34 
2.3 

7:28 
3.7 

13:15 
2.0 

20:14 
8.5 

S 

15 

1:22 
2.1 

8:14 
9.5 

14:03 
1.5 

20:58 
9.3 

Tu 

15 

1.5 

9:46 
10  3 

15:35 
1.1 

K..1 

iFie 

1:45 
2.3 

8:40 
9.2 

14:27 
1.8 

21:24 
9.0 

K 
P 

8 

16 

2:28 
1.8 

9:17 
101 

16.-07 
1.1 

21:56 
9.8 

W 

16 

3:58 
1.2 

1043 
106 

16:30 
09 

231D 
10.4 

S    17 

2:54 
2.0 

9:45 
10.0 

15:33 
1.2 

22.-23 
9.8 

M 

17 

3:28 
1.4 

10:12 
10  7 

16:03 
0  7 

22:47 
10  4 

• 

Th 

'' 

4:52 
0  8 

11:35 
10  9 

17:20 
0  7 

2i> 

pis    18 

E 

8:56 
1.4 

10:40 
10.8 

16:30 
0.5 

23:14 
10.5 

Tu  18 

4:23 
08 

11:05 
11.2 

16:67 
02 

23:36 
10  8 

f'i8 

5:42 
0  4 

12:25 
11.00 

18:07 
05 

M    19 

5:50 
0.7 

11:30 
1L5 

17:22 
—0.1 

• 

\v'l9 

1 

5:14 
03 

11:51 
11.6 

17:43 
—0.1 

:  :  : 

N 

S    19 

0:43 
11.0 

6:30 
03 

1S:12 
11.0 

0  5 

• 

Tu  20 

0:00 
11.1 

5:38 
0.0 

12:17 
12.0 

18:10 
-0.6 

Th 

20 

0:20 
11.2 

6:02 
—0.1 

12:40 
1L8 

18:30 
-0  2 

8    20 

1:27 
11.1 

7:17 
01 

18:58 
10  8 

19> 

1 1 

VV  21 

0:44 
U.5 

6:25 
-0.5 

13:01 
12.3 

18:64 
-0.9 

F 

21 

1:03 
11.3 

6:48 
-0.3 

13:27 
11.7 

19:13 
—0.2 

M   21 

2:12 
11.0 

8:02 
02 

14:44 
10  5 

3v.i: 

0.V 

Th  22 

1:27 
11.7 

7:10 
-0.7 

13:45 
12.2 

19:37 
-0.8 

N 

S    22 

1:46 
11.3 

7:33 
-0.3 

14:14 
11.4 

19:57 
Ol 

Tu  22 

2:55 
10  8 

8:46 
04 

15:32 
101 

21M. 

1 1* 

f'23 

2:09 
1L5 

7:54 
-0.7 

14:32 
11.9 

20:22 
—0.5 

8    23 

1 

2:30 
11. 0 

8:20 
-0.1 

16:00 
108 

20:41 
0  5 

W|23 

3:40 
10  4 

932 
0  7 

16:14 
9.6 

•nt: 
i.t 

S!24 

2:52 
11.2 

8:88 
-0.3 

15:19 
11.2 

21:07 
0.1 

M    24 

3:17 
10  7 

9:07 
03 

15:50 
10  3 

21:25 
1.0 

Th  24 

4:25 
100 

10:15 
LO 

I'm 

9.2 

N 

s 

25 

3:87 
10.6 

9:25 
0  2 

16:08 
10.5 

21:52 
0.8 

Tu  25 

4:05 
102 

9:54 
08 

16:40 
9.6 

22:11 
1.6 

A 

f'25 

5:12 
9.6 

11K» 
1.4 

17:4» 

8.8 

M   26 

4:28 
10.0 

10:15 
0.8 

17:02 
9.7 

22:38 
1.5 

W   26 

4:55 
9.7 

10:45 
1.3 

17:a5 
9.0 

23:00 
2.1 

E 

8  '26 

6.-04 
9.2 

11:50 
1.8 

18:37 
8.5 

DJTu  27 

5:23 
9.5 

11:08 
1.5 

18:02 
9.0 

23:32 
2.2 

3) 

Th 

27 

5:50 
9.3 

11:37 
1.8 

18:83 
8.6 

23:51 
2.2 

8    27 

0.00 
2.3 

6:54 
8.9 

1238 
2.0 

W  28 

6:23 
9.1 

12:07 
2.1 

•19:10 
8.6 

•    •    • 

A 

F 

28 

6:43 
9.1 

12:82 
2.2 

19:32 
8.5 

M 

28 

0:52 
2.6 

7:49 
8.8 

18.30 
2.2 

30-2) 

Th29 

0:30 
2.7 

7:28 
8.9 

13:12 
2.5 

20:18 
8.5 

S 

29 

0:47 
2.7 

7:47 
9.0 

13:26 
2.4 

20:28 
8.4 

Tu  29 

1:48 
2.5 

8:48 

8.8 

14:21 
2.1 

21:lr 

*  ft 

A    F   30 

1:32 
3.0 

8:33 
9.0 

14:15 
2.6 

21:20 
8.6 

E 

8 

30 

1:43 
2.7 

8:43 
9.0 

14:22 
2.3 

21:20 
8.6 

W  30 

2:45 
2.8 

9:38 
8.9 

15:15 
2.0 

1 

M   31 

! 

2:37 
2.6 

9:35 
9.2 

16:12 
2.1 

22:06 
8.9 

1 

The  tld 
a  comparis 
from  Mear 
which  Is  5. 
unless  a  m 

The  tin 
are  in  the  a 

#,  neM 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximat 
6  feet  below  mean  sea  level.    To  find  the  dc 
inus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Greenwich  Mean  Civil;  0»>  is  midn 
ifternoon  (p.m.)  and  when  diminished  by  L 
r  moon;  ^,  Ist  quar.;  O.  ^"11  moon;  (^,  3d 
.  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
ely  the  datum  of  soundings  on  the  Admira 
»pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ght,  12)>  is  noon:  all  hours  less  than  12are  in  1 
I  give  the  times  after  noon ;  for  instance,  15:4 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day 
Q  feet  and  tenths,  are  reckoD«^ 
Ity  Charts  for  this  region.  »nd 
soundings  given  on  the  cban. 

he  forenoon  (a.  m. ) ,  all  greater 

7  is  8:47  p.m. 

farthest  north  or  south  of  the 
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~ 

JULY. 

AUGUST. 

SEFTEIIBER. 

c   Day  of — 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  DfHiffh  and  ' 
I^p AT  Wilier. 

1 

T>flyof— 

Time  and  H<tipht  o(  High  und 
Low  Wilier. 

S 

W. 

Mo. 

W. 

Mo, 

W.  Mo. 

Th 

1 

8:40 

10:32 

16:07 

22:57 

o 

s 

1 

5K>7 

11:52 

17:25 

1» 

W     1 

0:37 

6:30 

13:07 

19:47 

1.9 

9.8 

1.7 

9.4 

1.0 

9.9 

1.0 

11.7 

-0.5 

11.2 

—0.2 

!  F      2 

4:35 

11:22 

16:68 

23:43 

M 

2 

0:10 

6:00 

12:40 

18:18 

E 

Th 

2 

1:22 

7:17 

13:50 

19:30 

1.6 

9.6 

1.3 

9.9 

10.6 

0.4 

10.4 

0.5 

12.1 

—1.0 

11.4 

-0.5 

O'  s 

3 

5:26 

12:10 

17:47 

Tu 

3 

0:57 

6:60 

18:27 

19:05 

F 

3 

2:05 

8:02 

14:34 

20:16 

8 

1.0 

10.0 

0.9 

.    .     . 

11.2 

-0.2 

10,8 

0.1 

12.2 

—1.1 

n.4 

—€.6 

s 

4 

0:28 

6:16 

12:55 

18:36 

p 

W 

4 

1:42 

7:37 

14:12 

19:52 

8 

4 

2:50 

8:47 

16:18 

21.00 

10.4 

0.5 

10.2 

0.6 

1 

11.6 

-0.6 

U.O 

—0.1 

12.1 

—1.0 

11.2 

-0.4 

M 

5 

1:13 

7:04 

18:42 

19:22 

Th    5 

2:27 

8:24 

14:59 

20:38 

s 

5 

8:37 

9:33 

16:06 

21:47 

10.7 

0.1 

10.4 

0.4 

1       1 

11.7 

-0.7 

11.0 

-0.1 

11.7 

-0.5 

10.7 

0.1 

Tu 

8 

1:69 

7:52 

14:80 

20:10 

E    F  !    6 

3:18 

9:12 

16:46 

21:25 

c 

M 

6 

4:26 

10:22 

16:67 

22:88 

10.9 

-0.1 

10.5 

0.3 

11.6 

-0,7 

10.8 

0.1 

n.o 

0.1 

10.1 

0.7 

P  W     7 

2:46 
11.0 

8:42 
—0.2 

15:18 
10.4 

20:67 
0.3 

1 
,  S  1    7 

4:02 
1L8 

9:69 
—0.3 

16:84 
10.4 

22:13 
0.4 

Tu 

7 

6:22 
10.3 

11:13 
0.9 

17:54 
9.6 

23:34 
1.4 

Th     8 

3:84 
10.9 

9:80 
—0.1 

16:08 
10.8 

21:46 
0.6 

(C    Sl    8 

4:63 
10.8 

10:49 
0.2 

17:27 
10.0 

23:0> 
0.9 

N 

W 

8 

6:26 
9.6 

12:09 
1.7 

19:00 
9.1 

E,  F 

9 

4A4 
10.7 

10:22 
0.1 

17:01 
10.0 

22:37 
0.9 

M 

9 

6:47 
10.3 

11:42 
0.8 

18:24 
9.5 

23:59 
1.6 

Th 

9 

0:37 
2.0 

7:38 
9.1 

13:12 
2.3 

20:09 
9.0 

C    S 

10 

5:17 

11:15 

18:00 

23:31 

Tu 

10 

6:49 

9.8 

12:38 
1.6 

19:28 
9.2 

F 

10 

1:47 

8:50 

14:22 

21:16 

10.4 

0.5 

9.7 

1.8 

.     .    . 

2.4 

9.0 

2.6 

9.3 

Sll 

6:15 
10.1 

12:10 
0.9 

18:56 
9.4 

W 

11 

1:02 
1.9 

7:66 
9.4 

13:40 
2.0 

20:34 
9.2 

S 

11 

2:59 
2.4 

9:57 
9.2 

16:27 
2.6 

22:14 

9.7 

M    12 

0:28 
1.6 

7:17 
9.9 

13:08 
L3 

19:58 
9.8 

N 

Th 

12 

2:08 
2.2 

9:06 
9.4 

14:46 
2.2 

21:37 
9.4 

s 

12 

4:08 
2.1 

10:64 
9.5 

16:23 
2.2 

23:04 
10.2 

Tu  13 

1:29 
1.8 

8:20 
9.8 

14:08 
1.5 

20:58 
9.4 

'  F 

13 

8:17 
2.1 

10:12 
9.6 

16:48 
2.2 

22:36 
9.8 

M 

13 

4:65 
1.7 

11:42 
9.8 

17:10 
1.8 

23:48 
10.6 

W    14 

2:38 

1.8 

9:24 
9.8 

16:08 
1.6 

21:58 
9.7 

S 

14 

4:20 
1.9 

11:10 
9.8 

16:42 
1.9 

23:21 
10.3 

• 

Tu 

14 

6:40 
1.2 

12:21 
10.1 

17:48 
1.4 

Th  15 

3:35 

10:25 

16:07 

22:51 

•    §|l5 

5:16 
1.6 

11:69 
10.0 

17:30 
1.6 

.    .    . 

W 

15 

0:28 

6:18 

12:56 

18:24 

1.7 

10.0 

1.6 

10.1 

•       1 

10.9 

0.8 

10.2 

1.0 

n'  f'i6 

4:33 
1.4 

11:20 
10.2 

17:00 
1.4 

23:40 
10.4 

m'i6 

0:10 
10.7 

6:00 
LO 

12:43 
10.2 

18:13 
1.3 

E 
A 

Th 

16 

1K)6 
11.1 

6:62 
0.6 

13:28 
10.2 

18:58 
0.8 

•    S    17 

6:27 
1.0 

12:12 
10.4  . 

17:48 
1.2 

Tu  17 

0:62 
11.0 

6:48 
0.7 

13:28 
10.8 

18:61 
1.0 

F 

17 

1:88 

n.o 

7:26 
0.3 

13:57 
10.2 

19:31 
0.6 

S    18 

0:28 
10.8 

6:16 
0.7 

13:00 
10.6 

18:32 
1.0 

W   18 

1 

1:30 
11.1 

7:21 
0.4, 

13:59 
10.8 

19:27 
0.9 

S 

18 

2:10 
10.8 

7:68 
0.3 

14:27 
10.0 

20:07 
0.6 

M   19 

1 

1:10 
11.0 

7:00 
0.5 

13:43 
10.6 

19:13 
0.9 

A 
E 

Th,19 

2:06 
11.0 

7:67 
0.3 

14:82 
10.1 

20:02 
0.8 

s 

19 

2:43 
10.5 

•  8:33 
0.4 

15:00 
9.8 

20:43 
0.6 

Tu  20 

1:52 
11.0 

7:43 

0.4 

14:24 
10.3 

19:53 
0.9 

F   20 

2:42 
10.8 

8:32 
0.4 

16:06 
9.8 

20:38 
0.8 

M 

20 

3:18 
10.0 

9:10 
0.6 

16:34 
9.6 

21:23 
0.9 

W  21 

2:32 
10.9 

8:24 
0.4 

16K)8 
10.0 

20:32 
1.0 

S 

21 

3:18 
10.4 

9:08 
0.5 

16:37 
9.6 

21:15 
1.0 

Tu 

21 

8:53 
9.5 

9:50 
1.0 

16:18 
9.1 

22:06 
1.3 

Th  22 

8:13 
10.7 

9:03 
0.6 

15:42 
9.7 

21:10 
1.1 

s 

22 

3:53 
10.0 

9:46 
0.8 

16:13 
9.3 

21:64 
L2 

D 

W 

22 

4:36 
9.0 

10:36 
1.6 

17:00 
8.7 

22:57 
1.8 

A    f'23 

3:52 
10.3 

9:43 
0.7 

16:20 
9.4 

21:60 
1.4 

'm 

1 

23 

4:30 
9.6 

10:25 
1.1 

16:62 
8.9 

22:88 
L6 

S 

Thi23 

6:29 
8.5 

11:26 
2.0 

18:08 

8.4 

23:66 
2.1 

S   ;24 

4:32 
9.8 

10:25 
1.0 

16:58 
9.0 

22:31 
L6 

})!Tui24 

5:13 
9.0 

11:08 
1.6 

17:89 
8.6 

23:28 
1.9 

F|24 

6:40 
8.1 

12:27 
2.4 

19:20 
8.8 

})    Sl25 

6:13 
9.4 

11:05 
1.4 

17:42 
8.6 

23:16 
1.9 

W  25 

6:05 
8.6 

11:59 
2.0 

18:89 
8.2 

.    .     . ' 

S    25 

1:05 
2.3 

8:03 
8.2 

18:36 
2.6 

20:36 
8.7 

M|26 

6:00 
8.9 

11:61 

1.7 

18:80 
8.4 

Th  26 

0:26 
2.3 

7:10 
8.2 

12:58 
2.3 

19:50 
8.3 

S 

26 

2:20 
2.1 

9:17 
8.6 

14:47 
2.2 

21:42 
9.6 

Tu  27 

0:07 
2.2 

6:63 
8.6 

12:40 
2.0 

19:27 
8.3 

s    F    27 

1:32 
2.4 

8:26 
8.2 

14K)3 
2.4 

21:02 

8.6 

M 

27 

3:28 
1.6 

10:20 
9.4 

15:52 
L6 

22:40 
10.4 

W  28 

1:02 
2.3 

7:64 

8.4 

18:36 
2.2 

20:28 
8.4 

S  |28 

2:42 
2.2 

8!  6 

15:10 
2.1 

22:06 
9.3 

Tu 

28 

4:27 
0.8 

11:12 
10.2 

16:47 
0.9 

23:28 

n.2 

Th  29 

2:05 
2.3 

8:58 
8.5 

14:35 
2.2 

21:32 

8.7 

S    29 

8:48 
1.7 

10:40 
9.8 

16:12 
1.6 

23:02 
10.2 

9 

E 

W   29 

5:20 
0.0 

11:69 
10.9 

17:36 
0.1 

s    F   30 

3:08 
2.1 

10:00 
8.8 

15:35 
1.9 

22.-28 
9.3 

m!30 

4:48 
0.9 

11:34 
10.0 

17:07 
1.0 

28:51 
11.0 

Th  30 

0:14 
U.9 

6:08 
—0.7 

12:42 
11.4 

18:23 
—0.4 

S    31 

4:10 
1.6 

10:69 
9.3 

16:83 
1.6 

23:22 
10.0 

O '  Tu  31 

I 

5:42 
0.1 

12:22 
10.7 

17:59 
0.8 

Thetid 

68  are  placed  In  the  order  of  occurrence,  wit 

th  their  times  on  the  first  line  and  heights  o 

n  the  second  line  of  each  day;  1 1 

a  compari» 
from  Mear 

on  of  consecutive 

heights  will  indicate  whet 

her  it  Is  h 

igh  or  low  water.    The  heights.  In 

feet  and  tenths, 

are  reckoned    1 

Low  Water  Springs,  wl 

lich  is  approxlmat< 

?ly  the  datum  of  soundings  on  the  Admiral 

ty  Charts  for  this  region,  and  1 1 

which  is  6. 

6  feet  below  mean  sea  level.    To  find  the  d< 

;pth  of  water,  add  the  tabular  height  to  the 

sounding 

s  given 

on  the  chart,  1 1 

unless  a  m 

inus  (— )  sign  is  before  the  height,  In  which 

case  subtract  it. 

The  til 

ne  used  is  Greenwich  Mean  Civil;  0*  Is  ml 

dnlght,  12>>  Is  noon;  all  hours  less  than  12  a 
hed  oy  12  give  the  times  after  noon;  for  Inst 

re  In  the  forenoon  (a.  m 

.),  all 

greater  are 

in  the  afternoon  (p.m.)  and  when  diminis 

ance,  15:47  la  3:47 

p.m. 

#.  ne\^ 

rmoon;  ;j) 

,  Istquar.;  O. 

full  moon;  Ci  3d  q 

uar.;  £,  moon  on  the  equator;  N,  S.  moon 

farthest  north  or 

south  of  the  1 1 

equator:  A 

,  P,  moon 

in  apogee  or  perigee. 
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.       OCTOBER. 

NOVEMBER.                           | 

DECEMBER. 

c 

8 

Day of— 

Time  and  Height  of  Hij 
Low  Water. 

1:00       6:53      13:25 
12.3     -1.1       11.7 

(hand 

:« 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

e  iDayof- 

Time  and  Heigh 
LowW 

tof  High&rsj  \ 

W.  Mo. 
F'    1 

W.  |Mo. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  d*T: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  in  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region.  And 
which  is  5.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chjirt. 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O**  is  midnight,  12'«  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m,),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  J),  1st  quar.;  O-  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  soutu  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0:20 
11.1 

6:26 
—0.3 

12:42 
11. 1 

18:48 
-0.3 

W 

24 

1:80 
11.3 

7:87 
-0.4 

1364 

n.i 

19:58 
-0.2 

W 

24 

0:28 
1L7 

6:28 
-0.9 

12:44 
1L6 

18:50 
—0.7 

M 

25 

1:05 
11.1 

7:13 
-0.3 

13:28 
11.0 

19:36 
-0.1 

Th 

25 

2:17 
10.8 

8:22 
0.1 

14:40 
10.6 

20:47 
0.4 

Th  25 

1K)7 
1L4 

7:12 
-0.6 

18:28 
11.1 

19:33 
-0.3 

E 

Tu 

26 

1:53 
10.8 

8:00 
0.0 

14:17 
10.7 

20:24 
0.2 

F 

26 

3:07 
10.2 

9:13 
0.7 

15:32 
9.9 

21:40 
1.0 

F 

26 

1:50 
10.9 

7:56 
0.0 

14:14 
10.5 

20:20 
0.4 

W 

27 

2:42 
.  10.5 

8:50 
0.4 

16:08 
10.3 

21:15 
0.6 

D 

S 

27 

4:02 
9.5 

10:10 
1.4 

16:32 
9.3 

22:40 
1.7 

'  s 

27 

2:38 
10.2 

8:46 
0.7 

15.-04 
9.8 

21:10 
LI 

D  Th 

28 

3:36 
10.0 

9:43 
0.9 

16:03 
9.8 

22:12 
1.1 

H 

28 

6:05 
9.0 

11:15 
2.0 

17:40 
8.8 

28:51 
2.2 

D    S 

N| 

28 

3:32 
9.6 

9:40 
L5 

16:01 
9.1 

22:10 
L8 

'f 

29 

4:82 
9.6 

10:42 
1.4 

17:05 
9.3 

23:15 
1.6 

IM   29 

4:34 
9.2 

10:44 
2.1 

17:10 
8.6 

23:20 
2.3 

■  s 

30 

5:37 
9.1 

11:49 

1.8 

18:12 
9.0 

.    .    . 

Tu'30 

5:48 
8.4 

11:68 
2.5 

18:26 

8.8 

.    .    . 

S 

31 

0:23 
1.9 

6:47 
9.0 

12:57 
1.9 

19:22 
9.0 

W  31 

0:35 
2.6 

7:02 
8.4 

13:12 
2.5 

19:38 
8.6 

The  tld 
a  comparts 
from  Afeaii 
which  is  6 
chart,  unk 

The  til 
forenoon  (i 
3:47  p.  m. 

#,  ne\i 
J  equator;  A 
1 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximate 
.4  feet  below  mean  sea  level.     To  find  th 
»8  a  minus  (— )  sign  is  before  the  height,  in 
ne  used  is  Dublin  Mean  Civil,  for  the  merid 
1.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
e  depth  of  water,  add  the  tabular  height  U 
which  case  subtract  it. 
ian  fio  20^  W.:  0*  is  midnight,  12»«  is  noon:  a 
)  and  when  diminished  by  12  give  the  times 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 

I  the  soundings  given  on  the 

II  hours  less  than  12  are  in  the 
ifter  noon;  for  instance  16:47  i& 

moon:  ^,  Ist  quar.:  Q,  full  moon;  <C,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

lUar.;  E,  moon  on  the  equator:  N,  S,  moon 

farthest  north  01 

south  of  the 

31983—08- 
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KINi^STON  (Dublin  Bay),  IRELAND,  1909. 


AP] 

RIL. 

(1  Height  of  Hi{ 
Low  Water. 

MAY. 

JUNE. 

Time  and  Height  of  High  tyi 
LowWater. 

a  Day  of— 

Time  an 

irhand 

fl  Day  of— 

TlmeandHeUhtof  Hl( 
Low  Water. 

2K)0       8:21      14:26 
2.1         9.0         1.9 

^hand 

S 

Dayof- 

S 

W.  Mo. 

S   w. 

Mo. 
1 

W. 

Mo. 

Th     1 

1:44 
2.3 

8:07      14:16 
8. 7         2. 1 

20:37 
8.9 

" 

S 

20:46 
9.2 

Tu 

1 

2:48 
1.6 

9:02 
9.4 

15.-05 
1.4 

21 -r 

Si 

F     2 

2:48 
2.0 

9K)8      15:08 
9.2         1.7 

21:27 
9.4 

R 

H 

2 

2:48 
L7 

9:07 
9.3 

16:10 
1.6 

21:28 
9.6 

w 

1 

2 

8:26 
1.2 

9:45 
9.7 

15:47 
1,0 

A 

S      3 

8:30 
1.6 

9:48      15:52 
9.5         1.4 

22K)8 
9.7 

M 

3 

8:80 
1.8 

9:46 
9.7 

16:48 
1.1 

22:06 
9.8 

Th 

3 

4HJ7 
0.9 

10.-24 
10.0 

16:27 
0.8 

10.  ■ 

S  '    4 

4:10 
1.2 

9:27      16:28 
9.8         1.0 

22:45 
10.0 

• 

Tu 

4 

4:06 
1.0 

10:22 
9.9 

16:24 
0.9 

22:89 
10.0 

o 

F 

4 

4:47 
0.7 

llKn 

10.1 

17:08 
0.6 

IS : 

E 

o 

M     5 

4:44 

1.0 

10:89      17:00 
10.0         0.9 

28:16 
10.0 

O 

Wl   5 

4:40 
0.8 

10:66 
10.0 

16:57 
0.7 

28:12 
10.1 

S 

5 

6:30 
0.6 

11:44 
10.2 

17:48 
0.6 

'Tu    6 

5:18 
0.8 

11:28      17:80 
10.0        0.7 

23:48 
10.1 

Th    6 

6:14 
0.7 

11:28 
10.1 

17:82 
0.6 

28:46 
10.1 

s 

s 

6 

0:04 
10.1 

6K» 
0.6 

12:25 
10.1 

W     7 

6:42 
0.7 

11:67      17:68 
10.0         0.7 

F      7 

6:47 
0.6 

12:02 
10.1 

18:06 
0.7 

M 

7 

0:47 
10.0 

6:53 
0.7 

13.-09 
9.9 

191=.  1 

,Th|   8 

1 

0:12 
10.0 

6:12      12:26 
0.7       10.0 

18:28 
0.7 

S      8 

1 

0:21 
10.0 

6:24 
0.7 

12:88 
9.9 

18:44 
0.8 

Tu!    8 

1:33 
9.8 

7:40 
0.9 

13:57 
9.7 

1.: 

Fi   9 

0:42 
9.9 

6:45     12:58 
0.8        9.9 

19:02 
0.9 

S 

»\   9 

0:59 
9.8 

7:04 
0.9 

13:20 
9.7 

19:26 
1.0 

W     9 

2:25 
9.6 

8:32 
1.2 

14u% 
9.5 

21* 

1.. 

S  |10 

1:16 
9.8 

7:20      18:86 
1.0         9.6 

19:40 
1.1 

M   10 

1:42 
9.6 

7:60 
1.2 

14:06 
9.4 

20:13 
1.4 

Th'lO 

1 

3:21 
9.4 

9:28 
1.4 

15:30 
9.3 

h\u 

1:56 
9.5 

8:04     14:18 
1.8        9.3 

20:28 
1.6 

Tu  11 

2:32 
9.3 

8:40 
1.5 

15:00 
9.1 

21:10 
1.7 

<L    f'u 

4:22 
9.2 

10:33 
1.6 

16-J>4 
9.2 

s 

M,12 

2:48 
9.1 

8:54     15:10 
1.7        8.9 

21r22 
L9 

(L 

vv!i2 

3:32 
8.9 

9:42 
1.9 

16:03 

8.8 

22:16 
1.9 

E    6|l2 

6:27 
9.2 

1138 
L6 

9,2 

(L 

Tu'l3 

3:40 

8.8 

9:64     16:14 
2.0        8.6 

22:80 
2.2 

Th 

13 

4:39 

8.7 

10:50 
2.0 

17:14 
8.7 

2837 
2.0 

S 

13 

0:10 
1.5 

6:33 
9.6 

12:42 
1.4 

191S 

9.:. 

W'l4 

4:62 
8.5 

11:06     17:80 
2.3        8.6 

23:44 
2.2 

F 

14 

6:50 
8.9 

12K)2 
L9 

18:26 
9.0 

M 

14 

1:13 
1.3 

7d» 
9.7 

13:43 
LI 

Th  15 

6:10 
8.6 

12:23     18:47 
2.1        8.8 

S 

15 

0:86 
1.7 

7:00 
9.2 

18:10 
1.5 

19:32 
9.6 

Tu  15 

1 

2:12 
1.0 

8:32 
10.0 

14:40 
0.8 

21 1^' 
la. 

F    16 

1 

0:69 
1.9 

7:22      18:38 
9.0        1.6 

19:56 
9.4 

£ 

6    16 

[ 

1:41 
1.2 

8:02 
9.8 

14:10 
0.9 

20:80 
10.1 

W'l6 

1      1 

8K>7 
0.6 

9:27 
10.8 

15:33 

as 

10.  i 

S 

17 

2:05 
1.2 

8:27     14:86 
9.8        0.9 

20:66 
10.2 

M,17 

1 

2:87 
0.6 

8:57 
10.4 

16:04 
0.4 

21:22 
10.6 

• 

Th  17 

8:58 
0.4 

10:17 
10.5 

16:22 
0.4 

10.^ 

p 

E 

s 

18 

3:03 
0.5 

922      15:29 
10.6        0.2 

21:47 
10.8 

TulS 

3:28 
0.2 

9:47 
10.8 

16:64 
0.0 

22:10 
10.9 

F    18 

i 

4A'S 
0.4 

11:03 
10.5 

17:07 
0.4 

10.'^ 

M 

19 

8:58 
—0.1 

10:10     16:16 
1L2     -0.4 

22:84 
11.8 

•  W  19 

4:16 
-0.1 

10:84 
li.O 

16:40 
—0.2 

22rfi7 
11.1 

N 

6    19 

5:80 
0.4 

11:48 
10.4 

17:51 
0.6 

• 

Tu 

20 

4:40 
-0.6 

10:66     17:02 
11.6     -0.7 

28:17 
11.6 

Th  20 

6:00 
-0.2 

11:18 
11.0 

17:24 
-0.2 

23:40 
11.0 

S    20 

0:08 
10.3 

6:12 
0.6 

12:30 
10.1 

1V.X 

WJ21 

6:22 
-0.7 

11:38     17:48 
11.6     -0.7 

F;21 

1 

6:46 
-0.1 

12:02 
10.8 

18.-06 
0.0 

.    .    .- 

'M  21 

1 

0:50 
10.0 

6:58 
0.9 

18:11 
9.8 

1.1 

Thj22 

0:00 
11.5 

6K)6      12:22 
—0.6       11.8 

18:27 
-0.4 

N 

S 

22 

0:28 
10.7 

6:28 
0.2 

12:46 
10.5 

18:60 
0.4 

Tu  22 

1:82 
9.6 

7:85 
1.3 

13:54 
9.4 

F;23 

0:43 
11.1 

6:47     13:05 
—0.2       10.9 

19:10 
0.0 

s 

23 

1:06 
10.8 

7:10 
0.6 

18:30 
10.0 

19:84 
0.9 

Wl23 

1 

2:14 
9.8 

8:18 
1.6 

14:37 
9.1 

1.; 

8    24 

1:28 
10.6 

7:32      13:50 
0.8       10.8 

19:66 
0.6 

M 

24 

1:53 
9.8 

7:67 
1.1 

14:15 
9.5 

20:20 
1.4 

Th,24 

8:00 
9.0 

9:08 
1.9 

1523 
8.8 

21  r. 

N 

»    25 

2:15 
10.0 

8:20      14:88 
0.9        9.6 

20:45 
1.3 

TU25 

2:42 
9.2 

8:45 
1.7 

16K)7 
9.0 

21:12 
1.9 

A 

F    25 

1 

8:47 

8.7 

9:51 
2.1 

16:13 

8.6 

22  > 

m!26 

8:06 
9.8 

9:12     16:84 
1.6        9.0 

21:41 
1.9 

W  26 

8:84 
8.8 

9:40 
2.1 

16:02 
8.6 

22:08 
2.2 

£ 

S  126 

1 

4:88 
8.6 

10:46 
2.3 

17:05 
8.5 

'2iU 

D 

Tu'27 

4:04 

8.8 

10:13      16:87 
2.2         8.5 

22:46 
2.4 

1> 

Th  27 

4:82 

8.6 

10:38 
2.4 

8.4 

28:09 
2.4 

s;27 

6:82 
8.5 

11:40 
2.8 

18:00 
8.5 

W  28 

•      1 

.  5:12 
8.4 

11:21      17:47 
2. 5        8. 3 

28.67 
2.6 

A 

F    28 

1 

6:32 
8.4 

11:40 
2.5 

18:03 
8.4 

.    .    . 

M   28 

0:07 
2.2 

6:28 
8.5 

12.35 
2.2 

IftV 

Thl29 

1 

6:22 
8.3 

12:31      18:56 
2.5         8.4 

.     .    . 

S    29 

■     0:09 
2.4 

6:33 

8.5 

12.38 
2.3 

19:01 
8.6 

Tu29 

i 

1KB  . 
2.1 

7:28 
8.8 

13:30 

2.0 

A 

F   30 

1:02 
2.4 

7:28      13:88 
8.6         2.8 

19:56 

8.8 

E 

S    30 

1:05 
2.2 

7:28 
8.7 

13:33 
2.1 

19:53 
8.9 

W  30 

2:00 
1.8 

8:17 
9.1 

14:S4 
1.6 

20-43 
9.3 

i 
1 

M   31 

1 

1:58 
1.9 

8:18 
9.1 

14:21 
1.7 

20:40 
9.2 

1 

1 

I 

The  tid 

a  comparis 

from  Mean 

«rhichis5. 

unless  a  m 

Thetir 

.  forenoon  ( 

.  16:47  is  3:47 

equator;  A 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water  Springs,  which  is  approximate 
4  feet  below  mean  sea  level.    To  find  the  dc 
inus  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Dublin  Mean  Civil  for  the  raeridi 
a.  m.),  all  greater  are  In  the  afternoon  (p. 

p.  m. 

r  moon;  }).  1st  quar.;  Q,  full  moon;  C.  3d  c 
.  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admira] 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

an  6°  20'  West;  0^  is  midnight.  12»»  is  noon;  a 
m.)  and  when  diminished  by  12  give  the  t 

luar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  dsv 
feet  and  tentha,  are  reckoned 
ty  Charts  for  this  region,  &d<1 
soundings  given  on  tne  chan.  , 

11  hours  leas  than  12  are  in  th- 
imes  after  noon:  for  instann- 

farthest  north  or  soath  of  lb? 

^ 
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JULY. 


c   Day  of — 

o Time  and  Height  of  High  and 

a    W.  Mo. 


Low  water. 


§     S 


Th  1 

F  2| 

I  3' 

iS  4' 

M  5 

Tu  6 

.  p  w;  71 

Th|    8  I 

E    F  I    9' 

<L    S    10 

1»    11 

M   12 

Tu  13 

I  VV   14 

,Th'15 

N    F   16 

•    S  117 

s  18; 

M  19 
Tu  20 
W  21 
Th  22 


A 

E 

F    23 

S    24 

3) 

l»   25 

M  26 

Tu  27 
W  28 

Th!29 

S  j  F  30 
'  S  ;  31 


2:48 
L4 

8:37 
LI 

4:24 
0.7 

5:10 
0.5 

5:55 
0.4 

0:86 
10.4 

1:22 
10.8 

2:12 
10.2 

8:04 
9.9 

8:59 
9.7 

4:59 
9.4 


0:47 
1.5 

1:50 

L4 

2:50 
L2 

8:44 
LO 

4:88 
0.8 

5:18 
0.8 

5:58 
0.9 

0:34 
9.9 

1:10 
9.6 

1:40 
9.4 

2:22 
9.2 

8:00 
9.0 

3:44 

8.8 

4M 

8.6 

5:32 

8.5 

0:12 
2.2 

1:15 
2.0 

2:16 
L7 

3:13 
1.2 


9:08 
9.0 

9:67 

9.8 

10:43 
10. 1 

11:28 
10.8 

12:12 
10.4 

6:41 
0.8 

7:28 
0.4 

8:17 
0.6 

9:12 
0.9 

10:06 
LI 

11:10 
L4 

12:14 
L5 

7:10 
9.4 

8:13 
9.5 

9:11 

9.8 

10:05 
10.0 

10:58 
10.1 

11:36 
10.1 

12:15 
10.0 

6:35 
1.0 

7:10 
1.2 

7:47 
1.4 

8:23 
L6 

9:05 

1.8 

9:50 
2.0 

10:43 
2.2 

11:41 
2.2 

6:33 

8.5 

7:37 

8.8 

8:38 
9.3 

9:33 

9.8 


15:18 
L2 

16:02 
0.9 

16:48 
0.6 

17:23 
0.4 

18:18 
0.3 

12:59 
10.4 

13:47 
10.3 

14:37 
10.0 

15:80 
9.8 

16:28 
9.5 

17:81 
9.4 

18:37 
9.8 

18:19 
L5 

14:21 
1.3 

16:18 
1.1 

16:09 
0.9 

16:57 
0.8 

17:38 
0.8 

18:17 
0.9 

12'.62 
9.7 

13:28 
9.5 

14:08 
9.3 

14:40 
9.1 

15:22 
8.9 

16:08 
8.7 

17:01 
8.5 

18:02 
8.5 

12:44 
2.1 

18:46 
L9 

14:45 
L4 

15:40 
0.9 


21:88 
9.7 

22:20 
10.0 

28:06 
10.2 

28:60 
10.4 


19:05 
0.4 

19:58 
0.6 

20:45 
0.7 

21:40 
LO 

22:39 
1.3 

28:42 
1.6 


19:42 
9.4 

20:48 
9.6 

21:38 
9.9 

22:28 
10.0 

28:14 
10.1 

23:56 
10.0 


18:58 
1.1 

19:28 
L3 

20:05 
L5 

20:45 
1.7 

21:27 
L9 

22:16 
2.1 

23:12 
2.2 


19:06 

8.7 

20:08 
9.0 

21:06 
9.5 

22:00 
10.0 


AUGUST. 


cs  iDayof— ' 

0  _ Time  and  Height  of  High  and 

S    W.  Mo. 


Low  Water. 


0|  S 

'm 

Tu 


p  W     4 
■  Th.   s! 
E    F  '   6 

S    ;      71 

I 

c;  s    8 

M     9 
Tu  10' 
w'll 
N  Th  12  I 
F    13 

S  '14 

I 

•   S    15 

I 

M   16 
Tu  17, 

W  18' 

i       I 
A  Thi  19 
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10.1 

22:30 
10.8 

23:15 
11.2 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  .Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundingson  the  Admiralty  Charts  for  this  region,  and  which 
is  5.4  feet  below  mean  sea  level.  To  find  tlie  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart,  unless 
a  minus  (-)  sign  is  ^xjfore  the  height,  in  which  case  subtract  it. 

The  time  used  is  Dublin  Mean  Civil  for  the  meridian  6*^  20'  W.;  O**  is  midnight.  12«»  is  noon:  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  ^.  l.st  quar.;  Q,  full  mwm;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.6 

7:42 
2.4 

8:52 
1.9 

9:52 
1.8 

10:48 
0.8 

11:36 
0.3 

12:22 
0.0 

6:40 
12.7 

7:25 
12.6 

8:12 
12.3 

9:00 
11.8 

9:54 
11.1 

10:52 
10.4 

12:00 
9.8 

7K)0 
2.4 


12:40 
10.2 

13:46 
10.3 

14:50 
10.5 

15:40 
10.8 

16:26 
11.0 

17:10 
11.0 

17:48 
11.0 

12  40 
1.0 

13:15- 
1.8 

13:47 
1.6 

14:17 
1.9 

14:48 
2.1 

i5.-25 
2.3 

16K)6 
2.4 

16*.56 
2.6 

17:65 
2.7 

12:54 
9.3 

14K)4 
9.7 

15K)6 
10.2 

15:57 
10.8 

16:46 
11.4 

17:32 
11.9 

18:16 
12.2 

13:07 
-0.1 

13:52 
0.0 

14:38 
0.3 

15:24 

0.8 

16:15 
1.3 

17:14 
2.0 

18:24 
2.4 

13:15 
9.6 


19:02 
2.0 

20:08 
1.8 

21:10 
1.6 

22:04 
1.2 

22:54 
0.9 

23:87 
0.8 


18:26 
10.9 

18:57 
10.7 

19:30 
10.6 

20:06 
10.3 

20:44 
10.1 

21:28 
9.8 

22:16 
9.6 

28:18 
9.8 


19K)4 
2.6 

20:14 
2.8 

21:18 
1.8 

22:16 
1.1 

23:06 
0.6 

28:55 
0.2 


19:00 
12.2 

19:46 
12.1 

20:34 
11.8 

21:24 
11.2 

22:20 
10.6 

23:25 
10.0 


19:38 
2.5 


Day  of— 
W.  jMo 


M'  1 

Tu  2 

WJ  3 

Th'  4 


F 

S 

M 

Tu 

w 


Th  11 


S    14 


Th  18 
F,19 


eItu  23 
,W  24 

jTh'25 

If    26 

t       I 

3)    8  ;27 
S    28 


1:50 
9.6 

8:00 
10.0 

3:60 
10.4 

4:87 
10.8 

5r20 
11.1 

0:05 
0.8 

0:86 
0.9 

1.0 

1:28 
1.2 

1-.6I 
1.3 

2:24 
1.4 

2:58 
1.6 

3:40 
1.9 

4:30 
2.3 

5:40 
2.7 

0:44 
9.2 

2:06 
9.7 

3:15 
10.6 

4:10 
11.5 

5:00 
12.3 

5:42 
12.9 

0:28 
-0.8 

1:08 
-0.8 

1:50 
-0.6 

2:80 
0.0 

3:17 
0.7 

4:08 
1.5 

5:10 
2.3 


UARY. 

MA 

RCH. 

a  Heigh 
Low  W 

__       1 

dHelgr 
Low  \V 

It  of  High  and 
ater. 

14:30      20:50 
9.6         2.8 

N 

Day 
W. 

M 

of- 
Mo. 

Time  an 

1 
t  of  High  and 
ater. 

8:16 
2.3 

1 

0:00 
9.2 

6:30 
2.9 

12:46 
8.9 

19:14 
3.1 

9:'25 
L9 

15:80 
10.0 

21  :M 
1.8 

Tu 

2 

1:25 
9.0 

7:68 
2.9 

14:12 
9.1 

20:34  1 
2.7 

10:22 
1.6 

16:20 
10.8 

22:44 
L8 

W 

3 

2:40 
9.5 

9:10 
2.4 

15:16 
9.5 

21:38 
2.0 

11:10 
1.1 

17:00 
10.6 

23:25 
0.9 

Th 

4 

3:88 
10.1 

10:10 
1.7 

16:06 
10.0 

22:26 
1.4 

11:60 
0.9 

17:88 
10.8 

F 

5 

4:20 
10.7 

10:55 
1.2 

16:44 
10.5 

23K)6 
0.9 

5:82 

n.3 

12:25 
0.9 

18:10 
10.9 

S 

6 

6:00 
11.1 

11:30 
0.8 

17:18 
10.9 

23:40 
0.6 

6t25 
11.4 

12:64 
1.1 

18:87 
11.0 

2 

s 

7 

5:32 
11.4 

12K)0 
0.7 

17:46 
11.1 

.    .    . 

6:55 
1L4 

13  20 
1.2 

19:06 
U.0 

M 

8 

0:10 
0.6 

6:00 
11.7 

12:25 
0.8 

18:12 
11.8 

7:24 
11.3 

13:45 
1.4 

19:85 
11. 0 

Tu 

9 

0:34 
0.7 

6.-27 

n.8 

12:47 
0.8 

18:88 
11.4 

7:54 
11.2 

14:10 
1.5 

aOKMJ 
10.8 

W 

10 

0:66 
0.8 

6:54 
11.8 

13:10 
LO 

19KM 
11.5 

8:28 
10.9 

14:40 
L6 

20:42 
10.6 

Th 

11 

1:20 
0.8 

7:20 
11.6 

18:32 
1.0 

19:85 
11.4 

9:10 
10.6 

15:16 
1.8 

21  .-25 
10.2 

F 

12 

1:49 
1.0. 

7:52 
11.8 

14K)0 
1.2 

20:08 
11.1 

9:65 
10.0 

16:00 
2.2 

22:18 
9.7 

8 

13 

2:22 
1.2 

8:80 
10.8 

14:88 
1.6 

20:50 
10.6 

10:64 
9.4 

17:00 
2.6 

28.-2& 
9.2 

H 

14 

8K>4 
1.7 

9:15 
10.2 

16:28 
2.0 

21:42 
9.9 

12.'06 
9.1 

18:14 
2.9 

(T 

M 

15 

8:56 
2.8 

10:14 
9.4 

16:22 
2.7 

22:50 
9.2 

7:06 
2.8 

18:29 
9.1 

19:44 

2.8 

s 

Tu 

16 

6:06 
2.9 

11:32 
8.9 

17:46 
3.2 

.    .    .  . 

8:80 
2.4 

14:46 
9.7 

21:08 
2.1 

W 

17 

0:15 
9.0 

6:42 
3.1 

13:06 
8.8 

19:22  ' 
3.0  1 

9:40 
1.6 

15:46 
10.6 

22:05 
1.2 

Th 

18 

1:46 
9.5 

8:16 
2.5 

14:80 
9.6 

20:48 
2.1 

10:35 
0.7 

16:8^ 

11.6 

22:67 
0.2 

F 

19 

8:00 
10.6 

9:27 
1.5 

15:80 
10.7 

21:48 
1.0 

11:26 
-0.1 

17:20 
12.2 

28:48 
-0.4 

8 

20 

3:54 
11.7 

10:20 
0.4 

16:18 
11.8 

22:38 
-0.1, 

12:10 
—0.6 

18.'03 
12.7 

p 

• 

S 

21 

4:40 
12.6 

11K)5 
-0.4 

17:00 
12.6 

28:22  : 

—0.8  ' 

6:24 
13.3 

12:50 
—0.8 

18:44 
12.9 

E 

M 

22 

6:22 
13.3 

11:47 
-0.9 

17:42 
13.1 

7.-05 
13.3 

13:30 
-0.6 

19:24 

12.8 

tu 

23 

0KJ5 
-1.2 

em 

13.6 

12:26 
-1.1 

18:20 
13.3 

7:50 
12.9 

14:12 
-0.2 

20:07 
12.4 

W  24 

0:43 
—1.1 

6:43 
13.6 

13:06 
-0.8 

19:00 
13.1 

8:32 
12.2 

14:54 
0.4 

20:64 
11.6 

Th  25 

1:24 
—0.8 

7:22 
13.0 

13:46 
—0.3 

19:42 
12.5 

9:19 
11.8 

15:4'l 
1.2 

21:44 
10.8 

f'26 

2:06 
—0.1 

8:06 
12.1 

1455 
0.5 

20:24 
1L7  ! 

10:15 
10.2 

16:35 
2.1 

22:45 
9.8 

S    27 

260 

0.8 

8:50 
11.1 

15:12 
1.4 

21:14 
10.7 

11:24 
9.4 

17:48 
2.8 

;    •    • 

IH'2S 

3:40 
1.7 

9:42 
10.0 

16:06 
2.8 

2211 
9.7, 

M   29 

4:42 
2.6 

1Q:50 
9.0 

17:18 
3.1 

23:30  1 
9.0  i 

Tu  30 

6:04 
3.2 

12:18 
8.4 

18:45 
3.4 

W 

31 

0:56 

8.8 

7:35 
3.2 

13:48 

8.8 

20:08 
2.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height",  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tubular  height  lo  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height.  In  which  ca.se  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6°  20'  W.:  0»»  is  midnight,  12«»  is  noon:  nil  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afler  nwrn;  for  instance,  15:47 
is 3:47  p.m. 

#,  new  moon;  2).  li't  quar.;  Q.  full  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or^perigee. 
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0.2 

6:38 
U.8 

13:05 
0.7 

18A9 
11.7 

Tu 

22 

2:02 
L5 

7:47 
10.4 

14:1?    ao-:o 

L7       KU 

F 

23 

1:00 
-0.4 

6:57 
12.5 

18:21 
0.1 

f9:17 
12.2 

s 

23 

1:28 
0.8 

7:20 
11.1 

13:47 
1.8 

19:48 
11.1 

W 

23 

2:44 
2.0 

8:80 
10.0 

14:58     a):?3 
2.1       10.: 

S 

24 

1:48 
0.8 

7:40 
1L6 

14K>2 
0.9 

20:00 

n.4 

M 

24 

2:14 
1.5 

8:05 
10.4 

14:34 
L9 

20:81 
10.4 

Th 

24 

8:26 
2.8 

9:16 
9.7 

15:42     21« 
2.4        S? 

n" 

H 

25 

2:30 
1.2 

8:25 
10.7 

14:50 
1.7 

20:60 
10.5 

Tu 

25 

8:08 
2.1 

8:65 
9.7 

15:34 
2.5 

21:25 
9.8 

A     V 

25 

4K)8 
2.5 

10:06 
9.4 

16=?7     223.^ 
2.6       9t 

M 

26 

3:20 
2.0 

9:17 
9.7 

15:45 
2.5 

21:48 
9.6 

W 

26 

8:68 
2.6 

9:68 
9.2 

16:21 
2.9 

22:25 
9.4 

26 

4:55 
2.7 

IIKW 
9.2 

17:17     2S^^^ 
2.7       5  4 

D 

Tu 

27 

4:21 

2.8 

10:25 
8.9 

16:68 
8.1 

23:00 
9.0 

^ 

Th 

27 

4:57 
3.0 

10:58 
8.9 

17:28 
3.0 

23:82 
9.2 

H 

27 

6:46 
2.8 

11:66 
9.1 

18:08    . 
2.8    . 

W 

28 

5:87 
8.2 

11:47 
8.6 

18:10 
8.3 

A 

F 

28 

6.-00 
3.0 

12:08 
8.9 

18:-23 
2.9 

M 

28 

0:27 
9.4 

6:88 
2.8 

12:55     m-' 
9.3       2* 

Th 

29 

0:22 
8.9 

6:57 
3.2 

13:10 

8.7 

19:25 
3.0 

S 

29 

0.36 
9.2 

7:00 
2.9 

13:10 
9.1 

19.-22 
2.7 

Tu 

29 

1:24 
9.6 

735 
2.6 

13:50     'X^ 
9.6       2  J 

A 

F 

30 

1:35 
9.1 

8:08 
2.8 

14:10 
9.2 

20:28 
2.4 

£ 

s 

30 

1:84 
9.6 

7:52 
2.6 

14:00 
9.5 

20:10 
2.8 

W 

30 

2:18 
9.8 

8:80 
2.3 

14:43     '^-^ 
10.1       2  Li 

M 

31 

2:28 
10.0 

8:38 
2. 2 

14:42 
10.0 

20:57 
1.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  eachd«r 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoot^l 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region.  idI 
which  is  6.0  feet  below  mean  sea  level.  T<»  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  giren  on  Ujeclun 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6°  20'  W.;  O**  is  midnight,  12»»  is  noon:  all  hours  less  than  12  are  in  lb- 
forenoon  (a.  m.),  all  greater  are  in  the  aftern(X)n  (p.  m.)  and  when  diminished  bv  12  give  the  times  after  noon;  for  in*t*Df^ 
15:47  is  3:47  p.  m. 

0.  new  moon:  ^.  1st  quar.:  Q.  full  moon;  ([,  3d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  oC  i>f 
equiiiDr:  A.  P.  moon  in  apogee  or  perigee. 
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JULY. 


AIGCST. 


SEPTEMBER, 


1 

Day  of— 

W.  Mo. 

Th 

1 

F 

2 

o 

s 

3 

S 

4 

^I 

.5 

Tu 

6 

P 

W 

7 

Time  and  Heiflit  oT  High  and 
Low  \S'attT. 


Day  of- 


Th:    8 

I 
F     9 

I       i 

c  s  jio 


s  ill 

M   12 

Tu'lS 

W  14 

Th  15 

f'i6 

S    17 

S  1 18 

Mjl9 

Tu  20 

W  21 

Th'  22 


M 

Tu 


W  28 

Th  29 

F'30 

S    31 


3:08 
10.3 

Z:b6 
10.7 

4:89 
11.0 

5:22 
11.2 

0:10 
0.9 

0:5« 
0.8 

1:42 
1.0 

2:80 
1.1 

3:22 
1.3 

4:16 
1.5 

5:15 
1.8 

6:18 
2.0 

1:05 
10.2 

2:13 
10.3 

8:12 
10.5 

4:04 
10.8 

4:51 
10.9 

5:33 
11.0 

0:27 
0.9 

1:05 
LI 

1:41 
L4 

2:18 

1.7 

2:45 
L9 

8:17 
2.2 

8:55 
2.4 

4:39 
2.^ 

5:32 
2-7 

0:27 
9.2 

1:35 
9.3 

2:39 
9.8 

3:35 
10.3 


9:22 

Ld 

10:11 
L5 

10:68 
L2 

11:42 
LO 

6:04 
n.4 

6:49 
11.4 

7:87 
1L3 

8:27 
ILO 

9:21 
10.8 

10:20 
10.5 

11:24 
10.2 

12:82 
10.0 

7:25 
2.0 

8:32 
L8 

9-.34 
L5 

10:28 
LI 

11:20 
0.8 

12:02 
0.8 

6:12 
11.0 

6:48 
10.8 

7.-24 
10.6 

8:00 
10.4 

8:37 
10.2 

9:15 
10.0 

10:00 
9.7 

10:51 
9.4 

11:52 
9.2 

6:35 

2.8 

7:43 
2.7 

8:52 
2.2 

9:51 
1.7 


15:33 
10.7 

16:17 
11. 1 

17:02 
1L4 

17:45 
11.7 

1J:2W 
a  9 

13:13 
0.9 

N:03 

LO 
14:52 

1.1 
15:4^ 

1,3 
16:42 

Lb 
!7:I3 

l^M 
1.8 

tS:S8 
10.  t! 

14:42 
10.5 

16387 
lO.S 

iB^ar 

ILl 

17:11; 
1L3 

1L4 
12:42 

13:1JI 
1.2 

13:53 

La 

14;;^ 
L7 

14:57 

l^M 
2.1 

18117 
2.3 

mm 

2.7 

12:57 

!».3 

14:07 

10.3 
16:00 

n.o 


2l:flO 
L5 

22:SS 
1.2 

23:25 
LO 


18:28 
ILM 

10:16 
ILS 

20:05 
1L6 

20157 

2l:ft3 
10.9 

22:63 
10.6 

23:o« 
10.5 


20:00 
1.7 

21:01 
1.5 

LI 
22:&fl 

o.y 

23:13 
0.8 


18:31 
]L3 

19K)8 
11.2 

ILO 

20r2l 
10.7 

21:00 
10.4 

21:41 
10.1 
22:80 

9.7 
23:24 

9.4 


IV:  13 
20:23 

2L2S 
1.9 

22:2* 
1.2 


W.  Mo. 


Tf  mti  kind  HtUbt  <^r  QI||h  lind 


Day of— 


Tu  10 


W 

Th 

F 

s 
§ 

M 
Tn 
W 
Th 
F 
H 
S 
M 


Tu  24 


W 


I 


25 


Th 

26 

F 

27 

S 

28 

B 

29 

U 

3D 

Tu 

31 

I 


4:24 

10.9 

5:10 

n.4 

0:00 

a  a 

0:45 

Q.l 
1:28 

0.1 
2:12 

0,3 
2:57 

0.6 

»t47 
LI 

4:40 
L7 
5:45 

0^ 
9.S 

1:5« 
9.6 

9.9 
8:57 
10.3 

4:43 
10.7 
5:23 
10.9 

0:10 
a? 

0:43 
0.9 

1:12 
LI 

1:S7 
L3 

2:01 
Lft 

2:80 
1.7 

8:01 
L9 

3:42 
2.3 

4:35 
2.7 

6:45 
3.0 

0:57 
8.9 

2:17 
9A 
8:19 

m2 

4:10 
11.1 

4M 
ll.y 


10:45 
LO 

11:33 
0.5 

5:55 
IL8 

6:81! 
12.1 

7:22 
12.1 
8:08 
11. » 

t»:55 
1L5 

9?48 
10.9 

10:48 
10.3 
11:58 

7:00 
2.5 

8:17 
2.4 

9:25 
LO 

10:20 
1.3 

urn 

11:47 
0.6 

5:57 
ILO 

6:57 
11. 1 
6:57 
ILO 
7:24 
ILO 

7:54 
10.8 

^M 
10.  fl 

*:C^ 
10.2 

9:56 
9,7 

10:59 
9,2 

12:13 
9.0 

7:10 
3.0 

8:31 
2.5 

9:35 

L6 

10:32 

11:17 
-Ml.  3 


16;48 
11.6 

17:84 
12.1 

12:18 
0.2 

13Kre 
0.0 

13:47 

14:32 

15:20 
0.7 

lfi:12 
1.3 

17:12 
L8 

18:23 
2,3 

13:14 
U.5 

14:27 
9.9 

15:28 
10,4 

36:17 
10,8 

17:01 
11, 2 
17:38 
1L4 

12:24 
0.6 

12:51 
0.8 

13:21 
LI 

13:45 
L3 

14:H 
l.i^ 

14:45 
L7 

15::S 
2.0 

16:12 
2.4 

17:13 


18:33 
3.0 

13:3* 
9.3 

14:49 
10.2 

15:45 
ILl 

16:33 
12.0 

17:18 
12.7 


28:14 

0.7 


]8;18 
12.4 

19K)2 
12.6 

19:47 
12.1 

20:3  L 
12.  U 

21:23 
11.4 

22:18 
10.7 

2S:24 
10.0 


15^:40 
^,3 

20:55 
2.0 

21:56 
1.5 

22:48 
LI 

^:32 
0,8 


18:13 
1L5 

nj> 

19:1,1 
1L4 

10:44 
11.2 

;30:15 
10.9 

20:60 
10.5 

21:!H 
10.0 
22:2ii 

9.4 
23:37 

9.0 


20.-20 
2,7 

21:12 
2.0 

22:10 
M 

22:59 
0.3 

23:42 
—0.3 


p 

W 

1 

K 

Th 

2 

F 

3 

S  ' 

4 

H 

5 

<L 

M 

6 

Tu 

7 

K 

\V 

8 

Tljiiu  and  He 


W, 


Th    9 
F    10 


I 
Tu|  21 

W '  22 

i 

Til  23 
F    24 


Height  nf  Rl^h 


iLnd 


B 

25 

n 

2ft 

M 

27 

Tu  28 

W 

29 

Th 

30 

5.39 
12.5 
0:24 

"O.fi 
1:05 

—0.6 
t:45 

—0.3 

2:2« 
0,3 

3:15 
1.0 

Aim 
1.9 

5in 
2.7 

0:15 
9.0 

1:42 
9  A 

2:53 
9.6 
3:45 
10.2 
4rj5 
10.7 

ILO 

5:38 
IKS 
0:12 
0.7 

0:36 
0.8 

LO 

1:20 
1.2 

1:45 
LI 

2:18 
1.7 

3:00 
2.2 

8:57 
2.7 

5:12 
3.2 

0:30 

2:00 
9.3 

3:02 
10.4 

a:Ba 
1L4 

437 
12.4 
5:16 
13.0 


12:00 

—0.6 

ti:19 

12.8 

7:00 
12.8 

7:42 
12.5 

8:27 
1L9 
9:16 
11.0 
10:15 
10.1 

11.-2S 
9.4 

6:42 
3.0 

8:06 
2.7 

9:11 
2.0 

10:(« 
1.3 

10:47 
0.7 

11:24 
0.4 

1I:B6 
0.4 
5:58 
1J.4 
A:23 
11.4 

6:50 
11.4 

7:17 
11, 2 

7:50 
11.0 
8^2S 
10.5 
9:17 

9.9 
10:21 

9.2 

n:4S 
8.e 

6:46 

8:15 
2.4 

9:18 
1.3 

10:10 
0.3 

10:56 
— <S,0 

11:36 
—1.0 


1»:0(] 
18.1 

12:41 
—0.7 

13.-23 


14:06 
— *>.2 

14:.<jO 
0.5 

15:42 
1.3 

16:42 
2,1 

18.1)0 
2,7 

12:53 
9.1 

14:14 
9.5 

15:17 
10.2 

IfH:04 
10.8 

16:42 
11.3 

17:17 
ILfl 

17.^7 
11.7 

12:21 
0.6 

12:44 
0.8 

13:08 
1.0 

13:33 
L2 

14:05 
L5 

14:42 
L9 

15:33 
2.4 

16:87 

18:06 
3,2 

33:12 
9.2 

14:30 
10.9 

15:27 
1L3 

16:15 
12,4 

16.57 
UA 

17:88 
1X5 


18:41 
13.3 

19:22 

13.0 
20:07 

12.4 
'<a):52 

11.  & 
21:45 

10.6 

22:52 
9,6 


19:27 
2.« 

20:45 
2.3 

21:45 
L7 

22:33 
LI 

23:12 
0.7 

23:l,'i 
0,5 


18:13 
n.8 

18:39 
11.7 

39:06 
11.5 

19:35 
11.2 

•iom 

10.7 

20:51 
10.1 

21:45 
9,4 

^:00 
8.8 


19:43 
2.8 

30:55 
L8 

2l:.'i0 
0.8 

22:3« 
-0.2 

23:20 
— O.K 

23:59 
— LO 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compariaon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  taSular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6°20'  W.;  0*«  is  midnight,  12«»  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O*  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

_    _ 

DECEMBER. 

S 

|Dayof- 

Time  and  Height  of  High  and 
Low  water. 

3 

Day of— 

Time  an 

0:56 
-0.2 

d  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Heigh 
LowW 

tofHiirhud 
ater. 

13:54     IW. 
L 1     m 

W.  Mo. 

W.  Mo. 

W.  Mo. 

F 

1 

5:66 
18.3 

12:17 
-LI 

18:17 
13.6 

M 

1 

6:54 
12.5 

13:20 
0.0 

19:16 
12.0 

W     1 

1:26 
0.8 

7:23 
1L6 

s 

2 

0:39 
-0.9 

6:35 
13.2 

12:58 
—0.8 

18:56 
13.1 

N 

Tu 

2 

1:40 
0.6 

7:38 
11.7 

14:06 
0.9 

20:01 
ILO 

Thl    2 

1 

2:14 
L6 

8:10 
10.9 

14:43     20^ 

L7      lOLl 

s 

3 

1:20 
-0.4 

7:16 
12.7 

13:40 
-0.8 

19:80 
12.4 

W 

3 

2:28 

L4 

8:27 
10.8 

14:68 
L8 

20:54 
10.0 

F 

3 

8.-06 
2.1 

9.'04 
10.2 

15:39     21^ 
2.3       lb 

M 

4 

2:01 
0.8 

8:00 
1L9 

14:25 
0.6 

20:28 

n.3 

c 

Th 

4 

8:22 
2.3 

9:25 
9.9 

16KX) 
2.6 

22:00 
9.2 

C 

S 

4 

4:00 
2.6 

10:04 
9.6 

1638     22* 
2.7       9.'.' 

Tu 

5 

2-AS 
1.2 

8:50 
10.9 

15:17 
L6 

21:17 
10.2 

F 

5 

4:30 
2.9 

10:37 
9.2 

17:15 
3.0 

23:21 
8.7 

s 

5 

6:08 
2.8 

11:10 
9.3 

17:4L    S:<: 
2.9        «.y 

N 
C 

W 

6 

8:42 
2.2 

9:48 
9.9 

16:19 
2.5 

22:25 
9.2 

S 

6 

5:49 
8.1 

11:59 
9.0 

18:88 
8.0 

.    .    . 

M 

6 

6K>7 
2.9 

12:19 
9.3 

18:42    .  . 
29   .   .  . 

Th 

7 

4:53 
2.9 

11:03 
9.2 

17:40 
3.0 

28:M 
8.7 

8 

7 

0:47 
8.8 

7:04 
2.8 

18:16 
9.2 

10:44 
2.6 

E 

Tu 

7 

0:53 
9.1 

7K)7 
2.7 

13:19     l^£ 
9.5       U 

F 

8 

6:21 
3.2 

12:32 
8.9 

19:10 
3.0 

.    .    . 

M 

8 

1:64 
9.3 

8K)6 
2.3 

14:16 
9.8 

20:38 
2.1 

W 

8 

1:48 
9.4 

8:00 
2.4 

14:11     2&a ! 
9.8       11  ■ 

S 

9 

1:24 
8.0 

7:43 
2.8 

18:58 
9.3 

20:23 
2.6 

A 

E 

Tu 

9 

2:41 
9.9 

8:66 
l.T 

15:00 
10.4 

21:28 
1.6 

Th 

9 

2:31 
9.9 

8:46 
2.0 

10.2        U  ; 

s 

10 

2:32 
9.4 

8:47 
2.1 

14:56 
10.0 

21  ao 
1.8 

W 

10 

8:20 
10.4 

9:86 
1.2 

16:88 
10.9 

21:69 
L2 

F 

10 

8:11 
10.3 

9:80 
1.6 

15:33     21  y 
10.6       U 

M 

11 

8:21 
10.1 

9-.87 
L4 

15:39 
10.8 

22K>3 
L2 

Th 

11 

3:55 
10.9 

10:13 
0.9 

16:10 
1L2 

22:81 
LO 

S 

11 

8:50 
10.8 

10K» 
L8 

16:10     225 
10.9       1* 

Tu 

12 

4:00 
10.7 

10:18 
0.8 

16:15 
1L2 

22:40 
0.8 

F 

12 

4:26 
11.2 

10:44 
0.8 

16:40 
1L4 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  pecond  line  of  each  dav-: 
a  comparL«on  of  consecutive  heigh Ih  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoniHi 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  German  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  l^efore  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Central  European,  for  the  meridianl5o  E.;0»>ismidnight.l2»»i8noon:nll  hours  lessthnn  12  are  In  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47  p.  m. 

#.  new  moon;  ^,  Ist  quar.;  O.  ^"1^  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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11:36 
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18:15 
1.3 
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0:40 
6.1 

7:40 
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13:20 
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20:40 
0.7 
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26 
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LI         6.0 

17:40 
1.3 

23:45 
6.7 

Th 
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7:10 
1.0 

12:36 
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19:60 
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1:63 
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14:30 
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21:66 
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21:40 
0.6 
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1 

8:25 
6.0 

10:40 
—0.2 

16.-06 
6.6 

28:20 
—0.2 

W 

29 

5:10 
6.3 

12:05 
—0.8 

17:80 

7.4 

sJf',30 

2:45     10:10 
6.2        0.1 

15:25 
6.2 

22:45 
0.3 

M 

1 

30 

4:80 
6.1 

11:35 
-0.5 

17K)0 
6.3 

.    .    . 

Th 

30 

0:40 
-0.9 

6:00 
6.5 

12:65 
—0.8 

18:20 
7.4 

i« 
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8:48      11:10 
6. 1     —0. 2 

16:25 
6.4 

23:46 
0.1 
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-0.5 

5:80 
6.1 

12:30 
-0.6 

17:65 
7.0 

1 

tl  day: 
Iconed 
1,  and 
chart, 

enoou 
7  p.m. 
[>f  the 

1 

a 
fi 

1  " 
( 
e 

Tl 
com 
•(ini 
hlch 
11  less 

Th 
i.m. 

quat 

tetid 
paria 

is  3. 
ami 
letiD 

.Hll 

^r:  A 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  con.secutive  heights  will  Indicate  whe 

1  Low  Water  SpringH.  which  is  approximal 

2  feet  below  mean  sea  level.    To  find  the  d 
nua  (— )  sign  is  before  the  height,  In  which 
ae  used  Is  Central  European,  for  themeridiai 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon:  ^.  1st  quar.;  Q.  full  moon;  (^,  3d 

,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
Lher  it  is  high  or  low  water.    The  heights,  Ii 
ely  the  datum  of  soundings  on  the  Genni 
epth  of  water,  add  the  tabular  height  to  the 
ca.se  subtract  It. 

1  lb°  E.:0<'  is  midnight.  12>>  Is  noon:  all  hours  1 
n  diminished  by  12  give  the  times  afternoon 
[^uar.;  E.  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  eac 
I  feet  and  tenths,  are  rec 
in  Charts  for  this  regioi 
i  soundings  given  on  the 

ess  than  12  are  in  the  for 
:  for  instance,  15:47  is  3:4 
farthest  north  or  south 

32 


HAMBURG,  GERMANY,  1909. 


OCTOBER, 

NOVEMBER. 

DECEMBER. 

itofHighutd 
ater. 

giDayot- 

TiniiJ  aikI  Hffxiit  of  Hlffh  and 

>! 

iMyof- 

Time  and  Height  of  Hi{ 
Low  Water. 

(hand 

19:66 
6.4 

^ 

Day of— 

Time  and  Heif  ^ 
Low  \V 

5 

W.  Me*, 

W. 

Mo. 

1 

W.  'mo. 

F 

1 

1:25 
— l.O 

6:45 
6.4 

13:40 
-0.8 

19:06 
7.8 

M 

2:26 
—0.4 

7:40 
6.6 

14:60 
-0.1 

W 

1 

2:40 
0.0 

»O0 
6.6 

15:20     Jrk 
0.S      5: 

s 

2 

2:10 
—0.6 

7:20 
6.4 

14:20 
-0.5 

19:40 
7.1 

N 

Tu 

2 

3K)6 
0.1 

8:16 
6.5 

16:30 
0.8 

20:30 
6.0 

Th 

2 

3:20 
0.5 

8:35 
6.5 

16.-(6     3)4 
0.7       H 

s 

3 

2:50 
—0.8 

7:55 
6.3 

15:00 
0.1 

20:20 
6.8 

W 

3 

8:40 
0.7 

8:50 
6.4 

16:16 
0.8 

21Kfe 
5.7 

F 

3 

3:56 
LI 
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6.5 

16:56     213^ 
1.0       )J 

M 

4 

3:30 
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8:30 
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15:40 
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20:66 
6.5 
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Th 

4 
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21:46 
6.4 

c 

S 

4 

4:80 
1.5 

10:00 
6.3 

17:40     ■:tC 
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Tu 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  earb  da- 
a  compariHon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  waier.    The  heights,  in  feet  and  tenth.^  are  reckc*^' 
from  Mean  Low  Water  8pring»,  which  is  approximately  the  datum  of  soundings  on  the  German  Charts  for  this  re(ri^»n  *»■  i 
which  is  3.2  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cbAit 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  ca.se  subtract  it.  I 

The  time  used  is  Central  European,  for  the  meridian  16°  E.:0'' is  midnight.  12»>  is  n«H)n:  all  hours  less  than  12  are  in  the  foreiX'To 
(ft.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p  x 

#.  new  moon:  J).  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  m(X)n  on  the  equator;  X,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  T,  moon  in  apogee  or  perigee. 


TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Far  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Wate7\ 


1 


Subtract  from  height  of  High  Water. 


Rang^ 

of     '  Hoars  before  High  Water.       Hours  after  High  Water. 
Tide,  i 


6 

7 

8 

9 

10 

11 

12 

13 


3 


Feet.        Feet. 


Feet. 


Feet. 


F^eL 


Feet. 


3 


-Rjd. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


Feet. 


Feet. 


Feet. 


Hours  after  Low  Water. 


Feet. 


2 
Fed.. 


Feel. 


PORTLAND,  MAINE. 


BOSTON,  MASSACHUSETTS. 


NEWPORT,  RHODE  ISLAND. 


1.2 
1.5 
1.8 
2.0 


0.6 

0.2 

0.8 

0.3 

0.9 

0.3 

1.1 

0.4 

0.2 
0.3 
0.4 
0.6 


NEW  LONDON,  CONNECTICUT. 


1.0 
1.2 
1.4 


0.6 
0.6 
0.8 


0.2 
0.2 
0.3 


0.2 
0.3 
0.4 


0.6 
0.8 
1.0 


0.9 
1.7 


2.9 
3.2 
3.5 
3.8 
4.1 


1.4 
1.9 
2.3 
2.7 


0.8 

0.0 

0.0 

1.0 

0.1 

0.1 

1.1 

0.1 

0.1 

1.2 

0.1 

0.2 

1.3 

0.2 

0.3 

WILLETS  POINT,  NEW  YORK. 

0.6  ] 
0.8 

1.0 : 

1.1  I 
1,3  I 


LO 
1.1 
1.2 
1.3 
L4 


2.5 

2.0 

2.8 

2.3 

3.2 

2.6 

3.5 

2.8 

3.9 

3.0 

0.7 

0.1 

0.9 

0.2 

1.0 

0.3 

1.2 

0.4 

NEW  YORK,  NEW  YORK. 

0.3  ;  0.8  1.6  1.6 

0.3  I  1.0  2.0  1.7 

0.4  I  1.1  2.4  1.9 

0.5  1.3  2.8  2.0 


SANDY  HOOK,  NEW  JERSEY. 
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1.4 

7 

3.2 

L6 

0.2 
0.2 
0.3 
0.4 
0.4 


0.4 
0.4 
0.4 
0.5  I 
0.5  ; 


1.0 

1.7 

1.3 

0.7 

0.3 

0.3 

1.2 

2.1 

1.7 

0.9 

0.3 

0.3 

1.4 

2.5 

2.0 

1.1 

0.3 

0.4 

1.6 

3.0 

2.3 

1.2 

0.3 

0.5 

1.8 

3.3 

2.6 

1.3 

0.3 

0.5 

0.8 
1.2 
1.5 
L9 
2.2 


1.7 
2.2 
2.8 
3.3 
3.7 


I 


0.6 

1.3 

1.0 

0.3 

0.0 

0.0 

0.3 

0.7 

1.0 

1.9 

L6 

0.7 

0.2 

0.1 

0.5 

1.0 

L3 

2.4 

2.3 

1:2 

0.3 

0.3 

0.7 

1.4 

1.7 

3.0 

2.9 

1.6 

0.5 

0.4 

0.9 

L7 

0.8 

0.1 

0.1 

0.6 

1.6 

0.9 

0.2 

0.4 

1.3 

2.5 

1.0 

0.3 

0.5 

1.9 

3.4 

1.0 

0.4 

0.8 

2.6 

4.2 

Range 

of 
Tide. 


6 

2.5 

1.3 

0.2 

0.4 

1.4 

3.0 

2.8 

L3 

0.4 

0.3 

1.1 

2.8 

7 

3.0 

1.5 

0.3 

0.4 

1.5 

3.4 

3.3 

1.5 

0.4 

0.4 

1.3 

3.3 

8 

3.5 

L7 

0.4 

0.4 

1.7 

3.8 

3.8 

1.8 

0.4 

0.5 

L6 

3.7 

9 

4.1 

1.9 

0.5 

0.5 

1.9 

4.2 

4.3 

2.0 

0.5 

.0.5 

1.9 

4.2 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.5 

4.8 

2.3 

0.5 

0.6 

2.2 

4.7 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

2.5 

0.6 

0.7 

2.5 

5.2 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

2.7 

0.6 

0.7 

2.8 

5.7 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

5.6 

6.3 

3.0 

0.7 

0.8 

3.1 

6.2 

2.9 

L6 

0.4 

0.5 

L6 

2.8 

3.3 

1.9 

0.6 

0.5 

L6 

2.7 

3.4 

L9 

0.5 

0.6 

1.9 

3.3 

3.8 

2.2 

0.7 

0.7 

L9 

3.2 

3.9 

2.1 

0.5 

0.7 

2.1 

3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4.9 

2.9 

1.0 

1.0 

2.5 

4.2 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

5.4 

3.3 

1.1 

1.1 

2.8 

4.7 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.9 

3.6 

1.2 

1.3 

3.1 

5.2 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.4 

3.9 

1.4 

1.4 

3.4 

5.7 

6.3 

3.3 

0.8 

1.0 

3.3 

5.7 

6.9 

4.3 

L5 

L6 

3.7 

6.1 

0.9 

0.6 

0.2 

0.2 

0.6 

LO 

1.4 

0.8 

0.3 

0.2 

0.9 

L6 

1.8 

1.0 

0.4 

0.3 

1.1 

2.2 

0.1 

0.1 

L2 

3.0 

0.2 

0.2 

1.5 

3.5 

0.3 

0.3 

L8 

4.0 

0.4 

0.3 

2.1 

4.5 

0.5 

0.4 

2.4 

5.0 

Feet. 


6 

7 

8 

9 

10 

11 

12 

13 


6 

7 

8 

9 

10 

11 

12 

13 
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TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


Fm*  Jindln^f  the  heigfU  of  th^  sea  or  tide  at  an  y  intermediate  hour  between  High  and  Lft'^ 

Water, 


\  Range 

of 

Tide. 


Feet. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


Feet. 


Hours  after  High  Water. 


Feet. 


Feet. 


5 

2.7 

1.5 

6 

2.9 

1.5 

7 

3.1 

1.6 

0.9 
1.2 


0.6 
0.7 


3 

1.4 

4 

1.8 

5 

2.1 

6 

2.4 

7 

2.7 

0.4 
0.7 
1.0 


0.4 
0.6 


0.3 
0.4 


0.6 
0.8 
1.0 
1.1 
1,3 


0.1 
0.2 
0.3 


Feet. 


Feet. 


Feet. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water.        Hours  after  Low  Water.        c4 

TSdt. 


Feet. 


Feet. 


Feet. 


Feet. 


Feet. 


PHILADELPHIA,  PENNSYLVANIA. 


0.5 
0.5 
0.5 


0.1 
0.2 


0.7 
0.7 
0.7 


1.8 
1.9 
1.9 


2.8 
2.8 
2.9 


1.8 
2.0  ! 
2.2  ! 


1.1  ■ 

0.5 

L9 

1.2 

0.6 

2.1 

1.3 

0.6 

2.3 

OLD  POINT  COMFORT,  VIRGINIA. 


0.1 
0.2 


0.5 
0.7 


1.2  1 

1.6  I 


1.1 
1.4 


0.5 
0.6 


0.0 
0.1 


WASHINGTON,  DISTRICT  OF  COLUMBIA. 


2 

L2 

0.5 

0.1 

0.1 

3 

1.4 

0.7 

0.2 

0.2 

4 

1.6 

0.9 

0.3 

0.3 

0.5 
0.7 
0.9 


1.1 
1.3 
L5 


LO 
1.2 
1.4 


0.5 
0.6 
0.7 


0.1 
0.2 
0.3 


BALTIMORE,  MARYLAND. 


0.1 
0.1 


0.1 
0.1 


0.3 
0.4 


0.5  1 
0.7 


0.5 
0.8 


0.3  I 
0.4  I 


0.1 
0.1 


WILMINGTON,  NORTH  CAROLINA. 


1 

0.8 

0.4 

0.1 

0.1 

2 

1.2 

0.6 

0.2 

0.2 

3 

L6 

0.8 

0.2 

0.3 

4 

2.1 

1.1 

0.3 

0.4 

0.3  : 
0.6  I 

0.9  1 
1.2 


0.6 

0.3  1 

LO 

0.6 

1.5 

0.9  1 

2.0 

L2 

0.2 
0.3 
0.5 
0.7 


CHARLESTON,  SOUTH  CAROLINA. 


0.2 

0.2 

0.6 

1.4 

1.6 

0.2 

0.2 

0.9 

1.8 

2.1 

0.2 

0.3 

1.2 

2.3 

2.6 

0.3 

0.4 

1.5 

2.7 

3.1 

0.4 

0.5 

1.8 

3.2 

3.6 

0.7 
1.1 
L4 
1.8 
2.1 


0.3 
0.3 
0.4 
0.5 
0.6 


SAVANNAH  ENTRANCE,  (GEORGIA. 


2.3 

1.2 

0.4 

0.3 

1.4 

2.2 

2.5 

2.5 

1.3 

0.4 

0.4 

1.4 

2.4 

2.7 

2.9 

1.4 

0.4 

0.4 

1.5 

2.9 

3.0 

3.2 

1.6 

0.4 

0.5 

1.7 

3.3 

3.3 

3.6 

1.7 

0.4 

0.5 

1.8 

3.8 

3.6 

4.0 

1.8 

0.5 

0.6 

1.9 

4.2 

3.9 

1.5 
1.5 
1.6 
1.7 
1.8 


0.4 
0.4 
0.5 
0.6 
0.6 


2. 0  I      0.  7 


FERNANDINA,  FLORIDA. 


2.0  j 

1.1 

0.3 

0.4 

1.2 

2.1 

1.8 

0.9 

2.4  1 

1.3 

0.4 

0.4 

1.4 

2.6 

2.2 

L2 

2.8 

1.5 

0.4 

0.5 

1.7 

3.1 

2.6 

1.4 

3.2 

1.6 

0.5 

0.5 

2.0 

3.6 

3.0 

1.7 

3.4 

1.7 

0.5 

0.6 

2.2 

3.9 

3.3 

1.9 

KEY  WEST,  FLORIDA. 


0.1 
0.1 
0.1 


0.1 
0.1 
0.2 


0.2 
0.4 
0.6 


0.5 
0.9 
1.3 


0.5 
0.9 
1.2 


0.2 
0.3 
0.4 


0.1 
0.1 
0.2 


0.2 
0.2 


0.1 
0.3 
0.3 


0.1 
0.1 


0.1 

0.2 

0.1 

0.5 

0.2 

0.8 

0.3 

L2 

0.2 
0.3 
0.4 
0.5 
0.6 


0.3 
0.4 

0.4 ; 

0.5 
0.6  ] 
0.7 


0.1  i 
0.1  , 
0.2  I 


3.5 
3.8 
4.0 


0.6 
0.8 


0.8 
1.0 
1.2 


0.3 
0.4 


0.5 
1.0 
1.6 
2.3 


1.0 
1.3 
1.5 
1.7 
1.9 


1.0 
1.2 
1.5 
1.9 
2.2 
2.6 


0.2  1 

0.3 

1.0 

0.3 

0.4 

L3 

0.4 

0.5 

1.6 

0.5 

0.5 

L9 

0.5 

0.6 

2.1 

0.1 
0.2 
0.4 


FeeL 


4.3 
4.9 
5.6 


L3| 
1.6  I 


L5 
1.8 
2.1 


0.5! 
0.8, 


0.9 
L7 
2.6 
3.5  i 


L9 
2.3 
2.7 
3.2 
3.6 


2.2  1 

2.5' 

3.0 

3.6 

4.1 

4.6 


1.9, 
2.4  1 
3.0 
3.5 
3.8 


0.4 
0.9 
1.4 


I  I 
3 

4 
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TABLE  2.-HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Fivr  finding  tlie  height  of  the  sea  or  tide  at  any  intermediate  Iwur  hetxoeen  High  and  Lfjw  ' 

Water, 


Subtract  from  height  of  High  Water. 

Add  to  height  of  Low  Water. 

Range 

of 
Tide. 

Hours  before  High  Water. 

Hours  after  High  Water 

Hours  before  Low  Water. 

Hours  after  Low  Water. 

Range 

of 
Tide. 

3 

2    1    . 

1 

2 

3 

3 

2 

1 

1 

2 

3 

F€€t. 

Feet. 

Feet.         Feci. 

Feet. 

Feet 

Feet. 

Fe^. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

0.4 
0.4 
0.5 
0.6 

Ftet. 

1 

2 

0.4 
0.5 
0.6 
0.6 

0.  2  1       0. 1 

0.3  1      o.r 
0.  3         0.  1 
0.  4         0. 1 

0.1 
0.1 
0.1 
0.1 

GAl 

0.2 
0.3 
0.3 
0.3 

LVESTO 

0.3 
0.4 
0.5 
0.5 

N,  TE> 

0.3 
0.4 
0.5 
0.5 

C^S. 

0.2 
0.2 
0.3 
0.3 

0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 

0.2 
0.3 
0.3 
0.3 

2 

EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at  7  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 
Time.         Height. 
6h  07m.       —0.6  ft. 


High  water. 
Time.         Height, 
llh  22m.        11.2  ft. 


The  given  time,  7  a.  m.,  is  about  2  hours  ajter  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolating  between  11  and  12  feet),  we  find  8.8  feet,  which,  added  to 
-0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predict^  tides  are  as  follows: 


High  water. 
Time.         Height. 
3h  29pi.         4.4  ft. 


Low  water. 
Time.         Height. 
9h  61m.         0.1  ft. 


The  given  time,  6:15  a.  m.,  is  about  2|  hours  q/Zer  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.  EnteringTable  2  for 
New  Y^ork,  2|  hours  after  high  water,  for  the  range  4.3  feet  (interpolating  between  2  and  3  hours  and  between  4  and  5  feet),  we 
find  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required. 

3.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  3:80  p.m.,  on  a  day  when  the  nearest  predicted  tides  are 
as  follows: 

Low  water.  High  water.  I 

Time.         Height.  Time.         Height, 

llh  28m.  0.0.  17h  62m.         5.0  ft. 

The  given  time,  3:30  p.  m.,  is  about  2|  hours  h^ore  high  water,  and  the  range  of  tide  is  5.0  feet.  Entering  Table  2  for 
Charleston,  2^  hours  before  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  8  hours),  we  find  1.8  feet,  which, 
subtracted  from  6.0  feet,  the  height  of  high  water,  gives  8.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


For  extending  the  application  of  Table  9  B  to  the  height  of  the  tide  at  any  time. 


Duration  of  ri»c  or  fall,  that  is,  the  difference  between  the  tlme«  of  the  tides  on  either  side  of  the  time  for  which  the  heifht 

is  required. 


h,m. 


h.m.  i/(.m. 
2  80  I  3  00 


h.m. 
3  30 


h.m. 
4  00 


h.  m. '  h.  m. 
4  30,600 


h.m. 
590 


k.m.  h.m. 
600    7  00 


|800 


A. fit.  I  h.m, 
9  00 ,  10  00 


'I' 


h,  m. !  A.  m. 
1100  12  00 


A.  III.  I  A.m. 
13  00  14  00 


A.m.  A.M.  k.m. 
1500,1600  17  00 


k.9U 


The  tabular  values  are  the  top  argument  for  entering  Table  2  D. 


i 

006 

0  12    0  10 

009 

0  08 

007 

006 

006 

005 

0  01    0  04 

003*003 

008!008!002 

002 

002 

002 

002 

0» 

1 

0  10 

0  25    0  21 

0  18 

0  16 

0  14 

0  12 

Oil 

0  10 

009    008 

007    006 

006    006 

005 

004 

004 

004 

004 

OlO 

0  15 

0  87    0  81 

027 

023 

0  21 

0  19 

0  17 

0  16 

0  13    0  12 

0  10    0  09 

006    008 

007 

0  07 

006 

006 

005 

015 

si 

020 

0  50    0  41  >  0  35  -  0  31 

028 

025 

022 

0  21 

0  18    0  16 

0  14    0  12 

0  11    0  10 

0  10 

009 

008 

OOB 

007 

O20     'Z 

«s 

025 

102 

0  52  1  0  44  1  0  39 

085 

0  81 

028 

026 

022 

0  19 

0  17  1  0  16 

0  14 

0  13 

0  12 

Oil 

0  10 

0  10 

009 

025     S 

':? 

080 

1  15 

102 

0  53  1  0  47 

0  41 

037 

084 

0  81 

0  27 

023 

0  21  i  0  19 

0  17 

0  16 

0  14 

0  18 

0  12 

0  12 

0  11 

080     s 

085 

127 

1  12 

1  02  1  0  54 

0  48 

0  43 

089 

086 

0  81 

0  27 

0  24 

022 

020 

0  18 

0  17 

0  16 

0  14 

0  14 

013 

085     1 

»4 

040 

139 

123 

1  11    102 

056 

050 

045 

0  41 

085 

0  81 

028 

025 

023 

0  21 

0  19 

0  18 

0  17 

0  16 

0  15 

040     3 

o 

0  45 

162 

1  33 

1  20    1  10 

1  02 

056 

0  51 

0  47 

040 

085 

0  81 

028 

025 

023 

0  21 

020 

0  19 

0  17 

0  16 

045     ! 

•a 

060 

204 

144 

1  29  : 1  18 

109 

1  02 

066 

0  62 

0  44 

0  89 

085 

0  31 

028 

026 

0  24  ;  0  22 

021 

0  19 

018 

050    : 

055 

2  17 

1  54 

1  88 

1  25 

1  16 

1  06 

1  02 

0  67 

0  49 

0  43 

088 

084 

0  31 

028 

026 

024 

028 

0  21 

020 

o»   I 

o 

100 

229 

2  04 

1  46 

1  83 

123 

1  15 

1  07 

102 

063 

0  47 

0  41 

037 

084 

0  81 

029 

027 

025 

023 

022 

100  : 

105 

2  41 

2  15 

155 

141 

180 

1  21 

1  13 

107 

058 

060 

0  46 

0  40 

087 

084 

0  81 

029 

027 

025 

034 

106    ^ 

1  10 

254 

225 

204 

1  49 

1  87 

I  27 

1  19 

1  12 

102 

054 

048 

0  43 

0  40 

086 

088 

0  81 

029 

027 

oas 

110    I 

1  15 

806 

285 

2  13 

166144 

1  33 

124 

1  18 

107 

058 

0  62 

0  47 

042 

089 

0  86 

083 

0  31 

029 

027 

115     :    , 

5 

1  20 

2  46 

2221204 

1  60 

1  89 

1  30 

1  23 

1  11 

102 

065 

060 

0  45 

0  41 

038 

086 

083 

0  81 

029 

la    : 

i 

125 

256 

2  31 

2  12 

157 

1  46 

1  36 

128 

1  15 

1  06 

059 

053 

048 

044 

0  41 

088 

085 

083 

0  81 

125     1 

s 

1  80 

806 

240 

220 

204 

1  52 

141    1  83 

1  20 

1  10 

1  02 

066 

0  61 

0  47 

048 

0  40 

087 

035 

088 

130     1 

1 

1  35 

2  49 

227 

2  11 

1  68  1 1  47  .  1  88 

1  24 

1  14 

106 

069 

064 

0  49 

046 

0  42 

039,037035 

ISS     ^ 

140 

2  67 

285 

2  18 

204 

1  62' 1  41 

129 

1  18 

1  091  02 

066 

0  52 

048 

0  44 

0  41 

039 

087 

140     S 

9 

1  45 

306 

2  43 

225 

2  10 

1  58    1  49 

183 

1  22 

1  12    1  05 

069 

054 

060 

0  47 

048 

0  41 

088 

145     . 

150 

2  61 

282 

2  17 

2  04    1  54 

138 

126 

1  16  ;  1  06 

1  02 

0  57 

053 

0  49 

0  46 

0  43 

040 

160     g 

.s 

155 

260 

289 

223 

20il!l  69 

1  42  ;  1  29 

1 

1  19 

1  11 

105 

100 

065 

0  51 

0  48 

045 

042 

165     I 

•a 

200 

806 

2  46 

229 

2  15    2  04 

1  46  !  1  88 

1  23 

1  16 

106 

102 

0  67 

063 

060 

0  47 

044 

» 
2  00     - 
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EXPLANATION  OF  TABLES  «  A  AND  i  B. 
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1  81 
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420 
4  30 
4  40 

of  riM  und  fall  are  not  Ian  than,  gay,  «  boara,  nor  irmt«r  than  fth. 
f5m..  Table  i  B  may  be  uard  directly.     But,  for  fcrrmUn  nagn  of 
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1  42 
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4  50 

tide,  or  when  the  duratlom  of  rbie  and  fall  exceed  the  a>  ove  limita, 

3  00    2  44 

2  30    2  19 

209    200,1  63 

1  46 

5 

U  becomea  d«alrable  to  una  Table  *  A  before  entcrtng  Table  «  B. 
In  order  to  illuatraU  the  way  of  doluK  thia,  the  foUowlny  exampUa 
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1.  R^iJircd,  the  heirht  of  m  at  Ih.  Iftni.  p.  m.  for  a  atathm  at 
which  the  nearest  predicted  tide*  are  Kiven  aa  follows: 

265 

2  40 

228 

2  18    2  08    2  00 

1  53 

5  10    i 

^ 

6  20 

8  01 

246 

2  83 

2  22    2  12    2  04 
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806 

2  51 

288 

2  26    2  17    2  08 

2  01 

639     r 
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Time.                          Hekht,           Time.                            Height. 
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The  ranfre  of  tide                s6.0-(— 0.7)                s^6.7  ft. 
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Table  X  A,  ararumenU  7h.  05m.,  and  »h.  48m..  itItcn  »h.  Mm. 
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Table  9  11.  aririimenU  th.  91m.,  and  6.7  ft.,  civn  «.2  ft 
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Required  b«ii;ht  of  ««a  at  lb.  Iftm.  p.  m.=«.0-»je=::3.8  ft. 
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9.  Reoolred,  the  h«iKfat  of  aea  at  »h.  «0m.  a.  m.  fi.r  a  autton  al 
which  the  tide  it  diurnal,  the  nearert  predicted  tidea  being  a* 
followa: 
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o 

Table  9  A,  ar^menw  l«h.  37m.  and  fih.  09m..  (tives  lb.  S3m. 
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Table  9  R.  arirumenta  Ih.  Mm.  and  9.1  ft.,  g\\m  0.4  ft. 
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8  30 

TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Height  of  the  surface  of  the  sea  reckoned  from  high  or  low  water 

Time  before  or  after  high  or  low  water,— that  is,  the  difference  between  the  time  for  which  the  height  is  required  and  the      || 

1 

nearest  high  or  low  water. 

II 

h.m. 

A.  TO.  h,  TO.  h.  in. 

h.  TO.  h.  TO.  h.  TO. 

k.  m.W,  m.  h.  m.  h.  m. 

h.  TO. 

h.  TO. 

h.m. 

h.  TO. 

h.  TO. 

h.  TO. 

h.m. 

h.  TO. 
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0  20    0  80    0  40 

0  50    100    110 

120    130    140    150 

200 
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2  40 
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300 

3  10 

Subtract  the  tabular  values  from  the  height  of  high  water  when  the  difference  of  time  Is  reckoned  from  high  water. 

Add  the  tabular  values  to  the  height  of  low  water  when  the  difference  of  time  is  reckoned  from  low  water. 
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10.8 

20.0     I 

o 
iS 

j3 

20.6 

0.0 

0.1     0.3 

0.6 

0.9 

1.3 

1.7 

2.2 

2.8 

8.4 

4.1 

4.8 

6.6 

6.3 

7.2 

8.0 

8.8 

9.7 

10.6 

20.5     ? 

21.0 

0.0 

0.1  '  0.3 

0.6 

0.9 

1.3 

1.8 

2.3 

2.9 

8.5 

4.2 

4.9 

5.7 

6.5 

7.8 

8.2 

9.1 

9.9 

10.8 

21.0     5 

§ 

21.5 

0.0 

0.2  1  0.3 

0.6 

0.9 

1.3 

1.8 

2.4 

2.9 

8.6 

4.8 

5.0 

6.8 

6.7 

7.6 

8.4 

9.3 

10.2 

11.1 

21.6   sa. 

<ii 

22.0 

0.0 

0.2     0.4 

0.6 

1.0 

1.4 

1.9 

2.4 

3.0 

3.7 

4.4 

6.2 

6.0 

6.8 

7.7 

8.6 

9,5 

10.4 

11.8 

22.0     g* 
22.6     o 

22.5 

0.0 

0.2     0.4 

0.6 

1.0 

1.4 

1.9 

2.5 

3.1 

8.8 

4.5 

5.3 

6.1 

7.0 

7.9 

8.8 

9.7 

10.7 

11.6 

2 

23.0 

0.0 

0.2     0.4 

0.6 

1.0 

1.4 

2.0 

2.5 

8.2 

8.9 

4.6 

5.4 

6.2 

7.1 

8.0 

9.0 

9.9 

10.9 

11.9 

28.0     9 

d 
^ 

23.5 

0.0 

0.2     0.4 

0.7 

1.0 

1.5 

2.0 

2.6 

3.2 

3.9 

4.7 

6.5 

6.4 

7.8 

8.2 

9.2 

10.1 

11.1 

12.1 

23.6     » 

24.0 

0.0 

0.2     0.4 

0.7 

1.1 

1.5 

2.0 

2.6 

3.3 

4.0 

4.8 

6.6 

6.5 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 

24.0     ? 
24.6     1 

^ 

24.5 

0.0 

0.2  !  0.4 

0.7 

1.1 

1.5 

2.1 

2.7 

8.4 

4.1 

4.9 

5.8 

6.7 

7.6 

8.6 

9.6 

10.6 

11.6 

12.6 

1 

25.0 

0.0 

0.2     0.4 

0.7 

1.1 

1.6 

2.1 

2.7 

3.4 

4.2 

5.0 

5.9 

6.8 

7.7 

8.7 

9.7 

10.8 

11.8 

12,9 

26.0     2. 

s 

25.5 

0.0 

0.2     0.4 

0.7 

1.1 

1.0 

2.2 

2.8 

3.5 

4.8 

5.1 

6.0 

6.9 

7.9 

'8.9 

9.9 

11.0 

12.1 

13.1 

2 
25.5     2 
26.0     S- 

a; 

26.0 

0.0 

0.2  1  0.4 

0.7 

1.1 

1.6 

2.2 

2.9 

3.6 

4.4 

5.2 

6.1 

7.1 

8.0 

9.1 

10.1 

11.2 

12.3 

13.4 

s 

26.5 

0.0 

0.2  :  0.4 

0.7 

1.2 

1.7 

2.2 

2.9 

3.6 

4.4 

5.3 

6.2 

7.2 

8.2 

9.3 

10.3 

11.4 

12.5 

13.7 

26.5     ^ 

s 

27.i) 

0.0 

0.2  1  0.4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.7 

4.5 

5.4 

6.3 

7.3 

8.4 

9.4 

10.6 

11.6 

12.8 

13.9 

27.0     83* 

•3 

1       qj 

27.5 

0.0 

0.2  '  0.4 

1 

0.8 

1.2 

1.7 

2.3 

3.0 

3.8 

4.6 

5.5 

6.5 

7.5 

8.5 

9.6 

10.7 

11.9 

13.0 

14.2 

27.6     9 

•     £ 

28.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.8 

2.4 

3.1 

3.8 

4.7 

5.6 

6.6 

7.6 

8.7 

9.8 

10.9 

12.1 

13.8 

14.4 

28.0     D- 

i     O 

28.5 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.1 

3.9 

4.8 

5.7 

6.7 

7.7 

8.8 

10.0 

11.1 

12.8 

13.5 

14.7 

28.5     2. 
29.0   .<§. 

'  !- 

29.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.2 

4.0 

4.9 

5.8 

6.8 

7.9 

9.0 

10.1 

11.3 

12.5 

13.7 

15.0 

29.5 

0.1 

0.2 

0.5 

0.8 

1.3 

1.9 

2.5 

3.2 

4.0 

4.9 

5.9 

6.9 

8.0 

9.1 

10.3 

11.5 

12.7 

14.0 

15.2 

29.6     - 

i ! 

30.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.9 

2.5 

3.3 

4.1 

5.0 

6.0 

7.0 

8.1 

9.3 

10.5 

11.7 

12.9 

14.2 

15.5 

30.0   sr 

i    o 

30.5 

0.1 

0.2 

0.6 

0.9 

1.3 

1.9 

2.6 

3.3 

4.2 

5.1 

6.1 

7.2 

8.3 

9.4 

10.7 

11.9 

13.2 

14.4 

15.7 

30.5    1 

u 

31.0 

0.1 

0.2 

0.5 

0.9 

1.4 

1.9 

2.6 

3.4 

4.3 

5.2 

6.2 

7.3 

8.4 

9.6 

10.8 

12.1 

13.4 

14.7 

16.0 

31.0     S. 

1 

31.5 

0.1 

0.2 

0.6 

0.9 

1.4 

2.0 

2.7 

3.5 

4.3 

5.3 

6.3 

7.4 

8.6 

9.8 

11.0 

12.3 

13.6 

14.9 

16.2 

31.6     3 

32.0 

0.1 

0,2 

0.5 

0.9 

1.4 

2.0 

2.7 

3.5 

4.4 

5.4 

6.4 

7.5 

8.7 

9.9 

11.2 

12.5 

13.8 

15.1 

16.5 

32.0     ?- 

32.5 

0.1 

0.2 

0.5 

0.9 

1.4 

2.0 

2.8 

3.6 

4.5 

5.4 

6.5 

7.6 

8.8 

10.1 

11.4 

12.7 

14.0 

15.4 

16.8 

32.5 

1      The  above  table  was  computed  for  tides  having  periods  of  rise 

and  fa 

11  each  equal  to  one-quar 

ter  of  J 

I  lunar day,  or  about 

1 

Gi»  13».    Table  2  A  has  been  made  to  extend  the  application  of  t 

his  tat 

)le  to  nearly  all  kinds  of 

tides,  ( 

except  river  tides. 

31983—08 22 
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TABLE  3.— TIDAL  DIFFERENCES. 


Station. 


NORTH  AMERICA  (Arctic 
Regions). 

arctic  archipelago. 

Herschel  Island I  69  37 

Bay  of  Mercy 74  10 

Prince  of  Wales  Strait 73  00 

Winter  Bay 74  60 

Bridport  Inlet.  Dealy  Island 74  55  108  47 

Northumberland  Sound 76  52  97  00 

Refuge  Cove,  WellinKton  Channel..   75  311  92  10 

Griffiths  Island,  Barrow  Strait ;  74  35  95  30 


Beechey  Island,  Barrow  Strait . 

10  I  Port  Leopold,  Barrow  Strait 

11  Port  Kennedy.  Bellot  tftrait.... 

12  Fury  and  Hecla  Strait 


,  HUDSON  BAY. 

13  I  Marble  Island I  62  41 

14  Port  Churchill 58  46 

15  1  York  Factory 57  02 

16  Port  Laperriere,  Digges  Island 62  34 

1  HUDSON  STRAIT. 

17  '  Port  Boucherville. Nottingham  I...   6;i  12 

18  StupartBay ;.   6135 

19  Ashe  Inlet |  62  33 

20  Koksoak  River,  Ungava  Bay I  58  34 

21  Port  Burwell,  Ungava  Bay 60  25 

CUMBERLAND  SOUND. 

22  1  Kingua  Fiord I  66  36 


GREENLAND. 

West  coast. 

Frederiksdal 

Nennortalik 

Julianshaab lO  42 

Arsuk ,  GI  12 

Frederickshaab 1  62  00 

1 

Godthaab ;  64  12 

Holateinborg 67  00 

Whalefish  Islands (W  60 

Godthavn,  Disco  Island 69  16 

Upemivik ,  72  50 

North  Star  Bay 

Wolsten holm  Sound 

Port  Foulke 

RenRselaer  Btiy ,  78  37 

Thank  God  Harbor,  Polaris  Bay. . . . !  81  37 

GRINNELL  LAND. 

38  I  Cape  Lawrence 81  21 

39  I  Fort  Conger.  Diik'o very  Harbor 81  44 

40  I  Cape  Sheridan 82  25 

JAN   MA  YEN. 

41  Mary  Muss  Bay 71  00 

ICELAND. 

,  42     Reikiavik ;  6-1  12 

GREENLAND. 

East  const. 

43  Cape  Borgen '  75  25 

44  I  Cape  Philip  Broke 74  55 

45  Pendulum  Island i  74  40 

46  I  Jackson  Island I  73  55 

47  Cape  Hold-wilh-Hope  ( Broer  Ruvs) .  |  73  28 

48  Nubarbik OS '2b 

49  Cape  Farewell 59  45 


Halifax 57 

Halifax 57 

Nagftvaki I  181 

Nagasaki IM 

Nagtuvaki '  181 

Madras 249 

Savannah  Entr...,  117 
I 


+  3  27 

+  305 

-1.6 

+  5  02 

+  5  15 

-2.2 

+  4  02 
+  3  16 
+  3  17 
+  3  02 
+  2  47 
+10  18 
-.3, 

+  842 
+  252 
+  3  13 
+  258 
+  2  48 
+10  15 
-  2  45 

-2.0 
-1.5 
-1.2 
-0.2 
-0.5 
+L6 
-0.2 

0.0       P>'^ 
-0.2      Ci.V 


0.0 

ao 

-0.3 
-0.2 
-0.2 
+0.2 
+1-0 


a* , 
1.-'' 


J 


AND  TIDAL  CONSTANTS. 


339 


Interval. 


9 

11 

12 


13 
.  14 
I  15 

16 


I  17 
.  18 
'  19 
■  20 
21 


22 


23 
24 

26 
26 
27 

28 
29 
30 
31 
32 

33 
31 

135 
I  36 

'37  I 


42 


43 
41 

45 
40 
47 

48 
49 


Mean. 


I  HWI. 

I 


h.  m. 

460 

12  20 

12  00 

1  20 

1  38 
12  20 
11  60 

005 


11  66 

11  38 

11  10 

6  50 


4  00 
6  66 
11  05 

8  62 


868 

7  60 
804 

8  42 

9  04 


2  56 

5  33 
4  66 

6  15 
6  12 

6  40 
6  20 
8  06 
8  50 
10  50 

10  68 

11  00 
11  14 

11  43 

12  14 


38  !  11  09 
89  11  34 
40       10  36 


LWI. 


h.  m. 
11  05 
700 

6  10 

7  40 

800 
6  10 
5  40 
620 


648 
6  29 
500 
040 


10  15 
045 
465 
2  39 


246 
1  37 

1  52 
230 

2  52 


5  29  ,    11  42 


9  10 
11  46 
11  09 
003 
000 

027 
007 

1  52 

2  37 
438 

446 
4  40 

4  46 

5  23 

6  68 


6  01 
6  20 
4  20 


II  56 
11  10 
11  05 
10  60 
10  35 
6  20 
4  00 


11  21  I   6  07 
5  10   11  25 


6  43 
4  58 
4  53 
4  38 
4  23 
008 
10  13 


Tropic. 


HHWI. 


h.  m. 

6  17a 
12  51a 
12  25a 

1  Alb 

1  605 
12  51a 
12  08a 

0  265 


12  14a 
11  60a 
11  24a 
7  00a 


369a 
6  55a 
11  04a 
8  60a 


8  52a 

7  46a 

8  Ola 

8  39a 

9  05a 


LLWI. 


k,  m. 
12  085 
8  11a 

7  07a 
880a 

8  49a 
7  22a 

6  22a 

7  10a 


629a 
4  63a 
4  18a 
0  10a 


10  18a 
0  476 
4585 
2  435 


2  476 
1  405 

1  635 

2  815 
2465 


5  23a  ,   11  49a 


2  59a 
6  38a 

5  Ola 

6  19a 
6  16a 

6  41a 
622a; 
8  07a 
8  62a, 

10  66a 

11  05a 
11  07a 
11  20a 

11  49a 

12  22a 


11  14a 
11  42a 
10  46a 


11  365 
6  13a 


12  Ola 
11  16a 
11  08a 
10  53a 
10  38a 
6  26a 
4  05a 


Range  of  tide. 


8605 
11  265 
10  465 

-  0  16a 

-  0  20a 

0  13a  I 
-009a 

1  34a 

2  19a 
4  31a 

4  87a 
4  32a 

4  3Sa 
6  16^{ 

5  49a 


4  56a 
6  lla 
4  06a 


6  075 


5  41a 

4  56a 

4  62a 

4  37a 

4  22a 

-  0  19^1 

9  505 

Mean 

(Mn). 


feet. 
1.8 
1.6 
2.3 
2.9 

3.1 
1.4 
4.4 
2.9 


4.3 
4.3 
3.1 
6.2 


8.9 
11.5 
8.9 
6.6 


10.2 
19.2 
28.5 
28.9 
16.1 


16.9 


6.9 
6.3 
6.1 

8.8 
6.6 

9.6 
7.6 
6.7 
6.8 

6.8 

5.4 
5.6 
7.1 
7.8 
3.9 


4.3 
1.9 


11.6 


2.4 
2.9 
6.3 
6.2 
6.9 
3.6 
6.6 


Spring 

(Sg), 


feet. 
2.3 
2.0 
3.0 

3.8 

4.0 
1.8 
5.7 
3.8 


5.6 
5.5 
4.0 
8.0 


12.0 
16.5 
12.0 
9.0 


13.5 
25.1 
31.2 
38.5 
19.7 


21.0 


7.0 
12.0 
9.0 

12.5 
10.0 
7.5 
7.6 

8.0 


Neap 

(Np). 


I 


7.6 
7.6  , 


10.8 
6.4 


13.8 
6.9 
2.6 


3.7 


14.6 


3.1 
8.7 
6.7 
7.9 
7.6 
4.9 
7.6 


fed. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.9 
2.1 
4.2 


6.1 
6.6 
6.1 
8.8 


6.1 
12.3 
14.4 
17.6 

9.8 


9.8 


3.8 
8.4 

2.8 
4.8 
3.6 

6.0 
4.8 
3.6 
3.7 
3.0 

2.9 
2.9 
3.7 
4.1 
2.0 


6.1 
2.2 
1.0 


8.4 


1.8 
2.1 
3.9 
4.5 
4.3 
2.0 
3.0 


Great 
tropic 

(Go). 


feet. 
2.9 
2.5 
3.5 
4.3 

4.6 
2.4 
6.1 
4.3 


6.0 
5.8 
4.4 
8.0 


8.3 
10.9 
8.3 
6.2 


9.8 
18.7 
22.3 
28.6 
14.6 


16.1 


7.4 
6.7 
6.5 
9.3 
7.1 

9.9 
7.9 
6.0 
6.0 
6.0 

5.6 
5.6 
7.4 
8.0 
3.8 


10.1 
4.1 
1.8 


12.6 


3.0 
3.5 
6.2 
7.2 
6.9 
3.9 
5.9 


Tropic  diurnal 
inequality. 


HWQ. 


feet 
1.6 
1.5 
1.8 
2.0 

2.1 
1.4 
2.5 
2.0 


2.6 
2.6 
2.2 
3.1 


0.4 
0.4 
0.4 
0.3 


0.8 
0.8 
0.6 
0.6 
1.4 


2.1 
2.0 
1.8 
2.3 
2.0 

2.0 
1.8 
1.6 
1.6 
0.7 

0.6 
0.6 
0.7 
0.8 
0.6 


0.9 
0.6 
0.4 


0.1 


0.2 
0.2 
0.3 
0.3 
0.3 
1.5 
1.8 


LWQ. 


feet. 
0.9 
0.8 
1.0 
1.1 

1.1 
0.8 
1.4 
1.1 


1.4 
1.0 
0.8 
1,1 


0.2 
0.2 
0.2 
0.2 


0.9 
1.4 
1.4 
1.5 
0.2 


1.6 


Diurnal  wave. 


Mean  sea  level  • 
above  plane  of— . 


Tropic 

inter- 
val. 


h,  m. 


0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 


13  61 
13  00 


6  30 


8  42 
3  44 
3  12 

'die 


5  00 


Tropic  ,  Predic- 
range.  ,  tion.s. 


feet. 
1.8 
1.7 
2.1 
2.3 

2.4 
1.6 
2.9 
2.3 


2.8 
2.7 
2.3 
3.3 


0.4 
0.4 
0.4 
0.4 


1.0 
1.6 
1.5 
1.7 
1.4 


2.3 


2.1 
2.0 
1.8 
2.4 
2.0 

2.0 
1.8 
1.6 
1.6 
0.8 

0.9 
0.9 
1.0 
1.0 
0.7 


1.2 
0.8 
0.5 


1.3 


0.6 
0.6 
0.8 
0.9 
0.9 
1.6 
1.9 


feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.8 
2.0 
4.0 


6.0 
7.8 
6.0 
4.5 


6.8 
12.6 
15.6 
19.2 

9.8 


10.5 


4.7 
4.3 
3.6 
6.0 
4.6 

6.2 
6.0 
3,8 
3.8 
4.0 

3.8 
3.8 
6.0 
6.4 
2.7 


6.9 
3.0 
1.3 


7.2 


1.6 
1.8 
3.4 
4.0 
3.8 
2.4 
3.8 


Tropic 
LLW. 


Varia- 
<  tion  of 
the  com 


East. 

feet. 
1.3 
1.2 
1.6 
1.9 

o 
42.0 
90.0 
87.0 
120.0 

2.1 
1.1 
2.8 
1.9 

132.  OE. 
158.0  W. 
139.  OW. 
148.  OW. 

WesL 

2.8 
2.6 
1.9 
8.6 

137.0 
127.0 
130.0 
81.6 

East. 

4.2 
4.5 
4.2 
3.1 

7.6  W. 

5.0E. 

3.0  E. 

43.0W» 

West. 

5.0 

^     9.6 

11.3 

14.4 

7.1 

48.0 
47.6 
61.0 
42.0 
48.0 

8.0 

60.0 

3.3 
3.0 
2.6 
4.3 
3.2 

4.5 
3.6 
2.6 
2.6 

2.8 

2.6 
2.6 
3.4 
3.9 
2.0 


44.6 
45.0 
45.6 
47.0 
48.0 

61.6 
56.6 
57.0 
67.5 
61.0 

70.0 
70.0 
80.0 
76.0 
65.0 


4.8  75.0 
2.1  67.0 
0.9     66.0 


1.6     26.5 


6.3  I  33.5 


1.5  36.0 
1.8  I  36.0 
3.2  I  36.0 
3.7  I  36.0 

3.6  I  36.0 

1.7  I  46.6 
2.6     44.6 
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TABLE  3. -TIDAL  DIFFERENCES 


NORTH  AMERICA  (East  Coast). 

LABRADOR. 


Eclipe  Harbor . . . 

NachvakBay 

Nain 

Hopedale  Harlmr. 
Indian  Harbor  . . . 


Independent  Harbor . 

Indian  Tickle 

Seal  Islands 

Venison  Tickle 

Occasional  Harbor  . . . 


Fishinx  Ship  Harbor 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay,  Strait  of  Belle  Isle  . 

Red  Bay.  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  . 

NEWFOUNDLAND. 

East  coast. 


PlstoletBay 

Hare  Bay 

Canada  Bav 

Cat  Head.  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. 


22  ;  Fogo  Harbor , 

2.i  I  Barrow  Harbor,  Bonavista  Bay 
24  !  HearU  Content,  Trinity  Bay  ... 
2o  1  Grace  Harbor,  Coneepaon  Bay.. 
'J6  i  St.  Johns 


SoiUh  coast. 


Cape  Race 

Trepawey  Harbor 

St.  Mary  Harbor,  St.  Mary  Bay. 
Cape  St.  Mary,  Placentia  Bay . . 
Woody  Island,  Placentia  Bay  . . 
Burin  Harbor,  Placentia  Bav.. . 


Geogmphic  position,  j       ^"^^'tUtS^V'  '^^ 


Lati- 
tude. 


NoHh. 


ft9  60 
n9  05 
56  34 
55  25 
54  30 

53  51 
53  34 
5;}  14 
52  58 
52  40 

52  36 
52  26 
52  19 
52  00 
51  45 
61  27 


51  32 
51  17 
50  45 
50  08 
49  32 

49  44 
48  40 
47  53 
47  42 
47  34 


46  39 
46  43 
46  55 

46  50 

47  47 
47  02 


Great  I>iun j  46  56 

Miquelon  or  St.  Pierre  Island ,  46  47 

Brunei  Islands 47  16 

Grand  Bank  Harbor.  Fortune  Bay..  47  06 
Grand  le  Merre  H..  Fortune  Bay...!  47  09 
Breton  Harbor,  Fortune  Bay ',  47  30 


Hermitage  Cove i  47  32 

Rencontre  Bay 47  37 

La  HuneBay !  47  33 

Burgeo  Islands !  47  36 

LaPoileBay !  47  40 

Port  Basque j  47  35 

West  coast. 

Quljqf  St.  Lawrence. 

Codroy  Road 47  53 

St.  George  Harbor 48  28 

Frenchman  Cove,  Bay  of  Islands  ..  49  00 

Bonne  Bay 49  34 

C<nvhead  Harbor 49  56 

Hawke  Harbor 50  37 

Port  au  Choix 5o  44 

Good  Bay 50  48 

Castors  Harbor,  St.  John  Bay 50  54 

St.  Genevieve  Bay j  51  09 

QUEBEC.  I 

I 
Gulf  of  St.  La^erence. 


55  Belles  Amour  Bay 51  27 

56  Mistano<iue  Harbor 51  16 

.57     A  ntrobus  Island 50  33 

58     Wapitagun  Harbor \  50  12 


Longitude. 

Arc. 

Time. 

West. 

O   ' 

h.m. 

64  10 

4  17 

63  20 

4  13 

61  44 

4  07 

60  20 

4  01 

57  30 

3  50 

56  55 

8  48 

56  00 

8  44 

56  42 

3  43 

55  46 

3  43 

55  47 

3  43 

65  45 

343 

55  38 

3  43 

55  44 

3  43 

55  53 

3  44 

56  26 

3  46 

66  23 

846 

65  45 

3  43 

55  55 

3  44 

56  08 

345 

56  41 

3  47 

65  15 

3  41 

M  16 

3  37 

53  36 

3  34 

53  23 

3  34 

53  13 

3  33 

52  42 

8  31 

68  07 

8  32 

63  33 

3  34 

53  35 

3  34 

54  12 

3  37 

54  13 

3  37 

55  11 

3  41 

55  33 

3  42 

56  09 

3  45 

55  66 

844 

65  44 

3  43 

54  46 

8  39 

55  47 

8  43 

65  56 

3  44 

56  37 

3  46 

56  50 

3  47 

57  37 

3  50 

58  23 

354 

59  07 

3  56 

59  24 

3  58 

58  21 

3  53 

58  09 

3  53 

57  57 

3  52 

57  47 

3  51 

57  12 

3  49 

57  21 

3  49 

57  12 

3  49 

56  57 

3  48 

56  48 

3  47 

57  26 

8  50 

58  12 

3  .53 

59  17 

3  57 

60  01 

400 

Name. 


Charleston  . 
Charleston  . , 
Sandy  Hook. 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 

St.  Johns 

St.  Johns 

Halifax 

Halifax 

Halifax 


St.  Johns . . . 
Sandy  Hook 
Sandv  Hook 
St.  Johns.  . 
St.  Johns  . . . 

St.  Johns . . . 
St.  Johns... 
St.  Johns... 
St.  Johns... 
St.  Johns  . . . 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


Page. 


lis 

113 

89 


Tidal  difference's. 


Time. 


89 


HW.         LW. 


Local  time. 


h.  VI.   I 

+0  13 
-0  47 
-0  38 
-2  m 
-1  23 

-0  53 
-1  06 
-1  03 
-0  66 
-0  55 

-0  49 
+0  23 
-0  19 
-0  85 
+0  57 
+1  57 


h.  m. 
-f  0  16 
-0  44 
-0  37 
-2  07 
-1  27 

-0  57 
-1  10 
-1  07 
-1  00 
-0  59 

-0  53 
+0  21 
-0  21 
-1  12 
-hO  10 
+  1  09 


Tinie  meridian, 
6€P  W. 


+0  23 
+0  39 
-1  02 
-0  11 
-0  04 

-0  07 
-1  12 
+0  08 
-0  01 
0  00 


-1  12 
-1  10 
-0  80 
+0  23 
+0.03 
+0  43 

+0  14 
+0  35 
+  1  04 
+0  48 
+1  05 
+0  52 


89 

+0  46 

89 

+0  58 

89 

+0  44 

89 

+0  39 

89 

+1  11 

89 

+  1  15 

+0  59 
+  1  09 
+1  22 
+  1  33 
+  1  42 

+1  66 
+  1  50 
+  1  66 
+2  00 
+2  08 


+0  47 

+2  20 
+2  24 

+2  28 


+0  21 
+0  35 
-1  16 
-0  13 
-0  06 

-0  09 
-1  14 
+0  06 
-0  03 
000 


-1  16 
-1  14 
-0  84 
+0  19 
-0  01 
+0  39 

+0  10 
+0  31 
+  1  00 
+0  44 
+1  01 
+0  48 

+0  42 
+0  64 
+0  40 
+0  86 
+1  07 
+  1  11 


+0  29 
+0  37 
+0  46 
+0  57 
+1  03 

+1  12 
+1  08 
+1  13 
+1  15 
+1  21 


-0  01 
+1  25 
+121 
+0  26 


Height. 


R«t>n 


HW.      LW. 


Mean  Luv 
W(UerSpring9. 


feet. 
-0.8 
-0.0 
+0.9 
+  L2 
+1.4 

+0.4 
+0.6 
+0.2 
+0.2 
-0.4 

+0.2 
+0.9 
+0.2 
-2.0 
-2.0 
-1.2 


-0.2 
+  L6 
0,0 
+L0 
+0.6 

+0.9 
+0.8 
+0.6 
+0.9 
0.0 


+1.0 
+1.2 
+2.0 
+  L7 
+  1.6 
+1.0 

+  1.6 
+  1.2 
+1.0 
+0.8 
+L4 
+1.7 

+L6 
+L0 
+1.0 
+0.8 
+0.7 
+0.8 


-0.9 
-1.2 
-0.8  1 
-0.6  I 
-0.4  I 

-0.5 
+1.0 
+0.8 
-1.2 
-0.2 


-1.6 
-0.5 
-1.2 
-1.2 


fret. 
+0.6 
+0.7 

+0.8 
+0.8 
+0.8 

+0.7 
+0.7 
+0.7 
+0.7 
+0.6 

+0.7 
+0.1 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.8 
+0.6 
+0.2 

0.0 

+0.1 
+0.2 

0.0 
+0.1 

0.0 


+  0.8 
+0.8 
+1.0 
+0.9 
+0.8 
+0.0 

+0.8 
+0.8  I 
+0.8 
+0.8  '• 
+0.8 
+0.9 

+0.8 
+0.8 
+0.8 
+0.8 
+0.7 
+0.7 


+0.1 
0.0 
0.0 
0.0 
0.0 

+0.1 

+0.2 

+0.3 

0.0 

0.0 


0.0 

+0.1 

0.0 

0.0 


Ml 
MS 

0"- 
o.t; 

0.73 


0.^ 

l.:3 
0.' 

1. 
l.jj 

I  il 
i.r 

\.Vf 

1.31 

l.rc' 


l.w 
l.« 

l.i 
M> 

1,; 

l.(M 

1.13 
l.Ol 

\M 
\M 
1.11  \ 
M^, 

IM 
l.ffj 
\M 
l.OL' 

as- 


0.7T 
0,?i 

OS 

I.IT 

i.r- 


AND  TIDAL  CONSTANTS. 
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i}.n»^  ^f  *iA>^  Troplcdlurnal    ninm«i  wn  vo     Mean  sea  lev€ 

Range  of  tide.  Inequality.       »*u"^l  ^^^  e.  'above plane of- 


HWI 


10 

11 
12 
13 
14 
15 
I  16 


17 

118 
19 
20 
21 


I 

22  i 

23  I 
24 
25 

'  26 


27 

28 

29 

30  , 

31 

32 

33 
34 
35 

36 
37  . 

38 

39 
10  , 
41 
42  ; 
43 
,  44 


45 
46 
47 

48 
49 

50 

51 
■  52  ' 
•  53  ■ 

I  54  ' 


55  , 
I  56 
57  i 
58 


h.  m. 

8  00 
7  00 
7  00 

5  30 

6  10 

6  40 
6  27 
6  30 
6  37 
638 

6  44 

7  12 

6  30 

7  30 

9  00 
10  00 


7  29  . 

8  28  : 
6  36 

6  50 

704  I 

7  a5 

6  03 

7  23  ! 
7  15  I 
7  12  I 


6  50 
650 

7  30 

8  20 
8  00 
8  35 

8  05 
8  23  i 
8  53 

8  38  I 

9  00 
8  42 

8  35  ' 

8  45 
830 
8  22  I 
8  50 
8  52 


LWI. 

HHWI. 

LLWI. 

A.  m. 

*,  m. 

h.  m. 

148 

806a 

1  216 

048 

706a 

0  215 

0  48 

6  57a 

1076 

11  43 

5  27a 

12  01a 

12  23 

6  07a 

12  40a 

028 

6  36a 

0  486 

0  15 

6  24a 

0336 

0  18 

6  26a 

0886 

0-25 

683a 

0  456 

026 

6  34a 

0  476 

0  32 

6  40a 

0  526 

100 

7  08a 

1216 

0  18 

6  26a 

0  426 

105 

6  57a 

1096 

225 

8  27a 

2  296 

3  24 

930a 

*  3286 

117 

724a 

1  436 

2  16 

8  25o 

2336 

0  24 

6  32a 

0  446 

038 

646a 

1  006 

052 

700a 

1  146 

053 

7  01a 

1  146 

12  16 

5  59a 

12  37a 

!      1  11 

7  19a 

1  346 

1      103 

7  11a 

1  246 

I      101 

7  07a 

1  266 

088 

6  47a 

0  576 

038 

6  47o 

0566 

1  18 

7  27a 

1346 

208 

8  17a 

2  256 

148 

7  57a 

2  056 

223 

832a 

2  426 

1  53 

802a 

2  116 

2  11 

8  20a 

2  296 

241 

850a 

3006 

2  26 

835a 

2  446 

2  48 

8  57a 

3  066 

230 

839a 

2  476 

'      2  23 

8  32a 

2  406 

283 

8  41a 

2  536 

2  18 

8  27a 

2  376 

2  10 

8  19a 

2  286 

2  38 

8  47a 

2  566 

2  40 

848a 

3006 

8  50 

9  05  I 
9  20  I 
930  I 
9  40 

9  55 
9  50  I 
956 
10  00  I 
10  10  , 


8  45  , 
10  15  I 
10  15 
10  15 


2  32 
2  45 

2  58 
306 
3'13 

3  24 
3  20 
3  25 
3  27  . 
3  35  I 


2  10 


3  25 
2  26 


8  22a 
8  37a 

8  Ma 

9  04a 
9  14a 

9  28a 
9  28<z 
9  33a 
9  31a  , 
9  45a 


8  15<i 

9  48a 
9  45rt 
9  45<i 


Mean  '  Spring 

(Mn).      (kg). 


feet 
3.7 
3.8 
4.9 
5.2 
5.3 

4.4 
4.6 
4.2 
4.2 
3.8 

4.2 
3.4 
2.7 
2.4 
2.4 
8.1 


2.5 
5.3 
4.0 
3.5 
3.2 

3.4 
3.8 
3.1 
3.4 
2.6 


4.9 
5.0 
6.7 
5.4 
5.3 
4.9 

5.3 
5.0 
4.9 
4.7 
6.2 
6.4 

5.3 
4.8 
4.9 
4.7 
4.6 
4.2 


2  366 

2  496 

3  016  I 
3  096  , 
3  166  ; 

3  286 
3  236 
3  286  ; 
3  316 
3  386  , 


2  146 

3  376 
3  296 
2  306 


3.3 
3.0 
3.5 
3.6 
3.8 

3.7 
5.0 
4.9 
3.2 
4.0 


feet. 
5.0 
5.2 
6.5 
6.9 
7.0 

5.8 
6.0 
5.5 
5.5 
5.0 

5.5 
4.5 
3.5 
3.1 
3.1 
4.0 


3.3 
7.0 
6,2 
4.6 
4.0 

4.5 
4.4 
4.1 
4.5 
3.8 


6.6 
6.6 
7.6 
7.2 
7.0 
6.6 

7.0 
6.6 
6.5 
6.2 
6.9 
7.1 

7.0 
6.3 
6.4 
6.2 
6.0 
5.5 


4.3 
3.9 
4.5 
4.6 
4.9 

4.8 
6.5 
6.4 
4.1 
5.2 


I 
2.8  I 
3.7 
3.1 
3.1 


3.6 

4.8 
4.0 
4.0 


Neap 

(Np). 


feet, 
2.0 
2.1 
3.0 
3.2 
8.2 

2.7 
2.8 
2.6 
2.6 
2.3 

2.6 
2.0 
1.6 
1.6 
1.6 
2.0 


1.5 
3.2 
2.4 
2.1 
1.9 

2.1 
2.0 
1.9 
2.1 
1.5 


3.0 
8.1 
3.5 
8.3 
3.2 
3.0 

3.2 
3.1 
3.0 
2.9 
3.2 
3.3 

3.2 
2.9 
3.0 
2.9 
2.8 
2.6 


2.1 
1.9 
2.3 
2.3 
2.5 

2.4 
3.2 
3.2 
2.1 
2.6 


1.8 
2.4 
2.0 
2.0 


Tropic  <3 

inequ 

Great 

tropic 

HWQ. 

(Gc). 

feet. 

feet. 

4.0 

1.5 

4.1 

1.5 

5.4 

1.3 

6.7 

1.4 

5.8 

1.6 

4.9 

1.3 

5.1 

1.3 

4.7 

1.3 

4.7 

1.3 

4.3 

1.2 

4.7 

1.3 

8.8 

1.1 

8.1 

1,0 

2.9 

0.2 

2.9 

0.2 

8.7 

0.2 

2.9 

1.0 

6.8 

1.4 

4.4 

1.2 

8.9 

1.1 

3.6 

1.1 

3.8 

1.1 

3.7 

1.1 

8.4 

1.1 

3.8 

1.1 

2.9 

1.0 

5.4 

1.8 

5.6 

1.4 

6.8 

1.6 

5.9 

1.4 

5.8 

1.4 

6.4 

1.3 

6.8 

1.4 

6.5 

1.4 

6.4 

1.3 

6.2 

1.8 

6.7 

1.4 

5.9 

1.4 

5.8 

1.4 

5.3 

1.3 

5.4 

1.3 

5.2 

1.8 

5.1 

1.3 

4.7 

1.3 

3.9 

0.2 

3.5 

0.2 

4.1 

0.2 

4.1 

0.2 

4.4 

0.2 

4.3 

0.3 

5.7 

0.3 

5.6 

0.3 

3.8 

0.8 

4.6 

0.3 

3.3 

0.6 

4.3 

0.7 

3.7 

1,0 

3.7 

1.0 

LWQ. 


feet. 
0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0,3 

0.3 
0.2 
0,2 
1.2 
1.2 
1.4 


0.2 
0.3 
0.8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.3 
0.3 
0.3 
0.8 
0.3 
0.3 

0.3 
0.3 
0.3  I 
0.3  ; 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.8 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7 
1.4 
1.5 


1.3 
1.0 
1.0 
0.8 


Tropic 
HW 

inter- 
val. 


h.  m. 


TropUr 
range. 


6  20 


feet. 
1.5 
1.6 
1.4 
1.4 
1.4 

1.8 
1.3 
1.8 
1.3 
1.2 

1.3 
1.1 
1.0 
1.2 

1.2 
1.4 


1.0 
1.4 
1.2 
1.2 
1.1 

1.1 
1.1 
1,1 
1.1 
1.0 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.4 
1.4 

1.4 
1.4 
1.4 
1,3 
1.8 
1.3 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7 
1.4 
1.5 


1.3 
1.5 
1.3 
1.3 


Predic- 

Tropic 
LL\V. 

tions. 

feet. 

feet.^ 

2.5 

1.7 

2.6 

1.8 

3.2 

.      2.3 

3.4 

2,6 

3.5 

2.7 

2.9 

2.2 

8.0 

2.3 

2.8 

2.1 

2.8 

2,1 

2.6 

1.9 

2.8 

2.1 

2.2 

1.7 

1.8 

1,4 

1.6 

1.7 

1.6 

1.7 

2.0 

2.2 

1.6 

1.8 

3.5 

2.7 

2.6 

2.0 

2.3 

1.8 

2.0 

1.6 

2.2 

1.7 

2.2 

1.7 

2.0 

1.6 

2.2 

1.7 

1.6 

1.8 

8.2 

2.6 

8.3 

2.5 

8.8 

2.9 

3.6 

2.7 

3,5 

2.7 

3.2 

2.5 

8.5 

2.7 

8.8 

2.5 

8.2 

2.5 

3.1 

2.4 

8.4 

2.6 

8.6 

2.7 

8.5 

2.7 

3.2 

2.4 

8.2 

2.5 

3.1 

2.4 

8.0 

2,3 

2.8 

2.1 

2.2 

2.2 

2.0 

2.0 

2.2 

2.3 

2.3 

2.4 

2.4 

2.5 

2.4 

2.4 

3.2 

3.2 

3.2 

3.2 

2.0 

2.2 

2.6 

2.6 

1.8 

1.9 

2.4 

2.4 

2.0 

2.1 

2.0 

2.1 

Varia- 
tion of 
the  com 


West. 
o 
47.5 
45.0 
41.0 
89.0 
88.5 

38.0 
87.0 
37,0 
86.6 
86.0 

86.0 
86.0 
35.5 
35.0 
34.0 
34.0 


34  0 
33.5 
32.5 
31.5 
81.0 

82.0 
31.0 
30.0 
29.5 
29.5 


28.5 
28.5 
28.5 
28.5 
29.0 
28.0 

27.5 
27.0 
28.0 
28.0 
28.5 
28.5 

28.5 
28.0 
28.0 
27.5 
27.0 
26.5 


27.0 
28.0 
29.5 
80.5 
31.0 

32.0 
82.0 
82.0 
82.5 
33.0 


33.5 
83.0 
31.0 
30.0 
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TABLE  3.— TIDAL  DIFFERENCES 


I  Geographic  position. 


Station. 


Lati- 
tude. , 


Longitude. 


Arc.     Time, 


NORTH  AMERICA  (East 
Coast)  —Continued. 

QUEBEo— continued. 

Ot^fofSt.  Lawrerux— Continued. 

I  ^    ' 

KegaahkaBay I  50  11 

Little  Natasliquan  Harbor ,  50  12 

Appeetetat  Bay 50  19 

MinganHarbor 50  17 


Nwih. 


AnticoaU  Island. 


West  Point  Light 

Bear  Bay 

East  Point 

Southwest  Point  Light . 


St.  Lawrence  JSiver. 


Cape  Rosier  Light 

Cape  Magdalen  Light. 
Martin  River  Light . . . 

Carousel  Light 

Cawee  Island 

Cape  Chatte  Light 


Point  de  Monts  Light 

Matane  Light 

Little  Metis , 

Manicouagan  Shoal  Light., 
Father  Point  Light , 


Bic  Island 

Tadousac,  Saguenay  River. . . 
Chicoutimi,  Saguenav  River . 

Brandy  Pots  Light 

Murray  Bay 


25  Orignaux  Point  Light. 

26  ("oudres  Island 

27  L'Islet 

28  Beaujeu  Channel 

29  Grosselsle 


Berthier 

St.  Laurent  Light,  Orleans  Island. 

Quebec  Dry  Dock 

St.  Nicholas 


St.  Augustin 

Ste.  Croix 

Point  Platon  .... 
Grondine  Light . 


Cape  Roche  Light . 

Batiscan  Light 

Champlain  Light. . 
Three  Rivers 


49  52 
49  31 
49  06 
49  24 


48  52 

49  16 

49  13 

50  06 
49  50 
49  06 


61  16 
61  60 
68  00 
64  02 


64  82 
62  26 
61  89 
68  36 


64  12 

65  19 

66  09 

66  23 

67  07 
66  45 


Ou^ctfSt.  Lavrrence. 
O'Hara  Point  Light.  Gasp4  Bay.... 


Cape  Despair  Light. 
Mucquereau  Point,  Chaleur  Bay . 

Carlisle,  Chaleur  Bav 

Carleton  Point,  Chaleur  Bay 


49  20 
48  52 

48  41 

49  06 
48  81 

48  24 
48  09 
48  84 
47  62 
47  39 

47  30 
47  21 
47  08 
47  05 
47  02 

46  56  I 
46  52  , 
46  49  I 
46  42 

46  45  I 
46  87  : 
46  40 
46  36 

46  38 
46  81 
46  26 
46  20 


48  50 
48  26 
48  12 
48  01 
48  05 


NEW  BRUNSWICK. 

Qvlf  qf  St.  Lawrence. 

Campbellton,  Chaleur  Bay 48  01 

Dalhousie,  Chaleur  Bay ,  48  04 

Bathurst,  Chaleur  Bay 47  39 

Caraquette,  Chaleur  Bay 47  50 


Miscou  Harbor,  Chaleur  Bay 

North  Tracadlo  Gully  Light  . . . . 
Lower  Neguac,  Miramicni  Bay  . 
Richibucto  Head  Light 


47  55 
47  30  , 
47  16  I 
46  40  I 


Shediac  Island  Light 46  15 

Jourimain  Islet  light i  46  10 

Cape  Tormentine 46  07 


WeU, 


I 


67  22 

67  83 

68  01 
68  12 
68  28 

68  63 

69  43 
71  05 

69  41 

70  08 

70  02 
70  26 
70  22 
70  29 
70  40 

70  43 

71  08 
71  12 
71  24 

71  28 
71  45 

71  51 

72  04 

72  10 
72  15 
72  21 
72  33 


64  32 
64  18 

64  46 

65  20 

66  07 


66  40 
66  21 
65  87 
64  54 


m. 
4  05 
4  07 
4  12 
4  16 


4  18 

4  10 
407 
4  14 


4  17 
4  21 
4  25 
426 
4  28 
427 


429 
480 
482 
4  83 
434 

486 
439 
4  44 
4  89 
4  41 

4  40 
4  42 
4  41 
4  42 
4  43 

4  43 
4  44 
4  45 
4  46 

4  46 
4  47 
4  47 

4  48 

4  49 
4  49 
4  49 
4  60 


4  18 
4  17 
4  19 
4  21 
4  24 


4  27 
425 
4  22 
4  20 


64  29  4  18 

64  52  i  4  19 

65  03  I  4  20 
64  42  j  4  19 

64  32  I  4  18 

63  48  ■  4  15 

63  46  I  4  15 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifiax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 


New  York . 
New  York . 
New  York . 
New  York . 
New  York . 
New  York . 


New  York . 
New  York . 
New  York . 
New  York . 
New  York . 

New  York . 
New  York . 
New  York . 
New  York . 
New  York . 

New  York . 
New  York . 
New  York . 
New  York. 
New  York . 

New  York . 
New  York . 
New  York . 
New  York . 


New  York . . 
New  York . . 
New  York.. 
New  York . . 

New  York.. 
New  York . . 
New  York . . 
New  York.. 


Halifax  , 
Halifax  , 
Halifax  . 
Halifax  , 
Halifax 


Halifax  . 
Halifax  . 
Halifax  . 
Halifax  . 

Halifax  . 
Halifax  . 
Halifax  . 
Halifax  . 

Halifax  . 
Halifax  . 
Halifax  . 


Pa«re. 


Tidal  differences. 


Time. 


Ratio 
Height.  oi 


HW.    ,     LW.     I  HW. 


Tim/e  meridian, 
50°  W. 


h.  m.    I 
+  2  48 
+  805 
+  320 
+  556 


+  6  41 

+  468 
+  826 
+  604 


+  607 
+  6  19 
+  627 
+  6  34 
+  638 
+  6  46 


h.  m. 
+  1  08 
+  147 
+  203 
+  438 


+  6  18 
+  8  36 
+  202 
+  629 


+  465 
+  609 
+  580 
+  629 
+  6  36 
+  620 


LW. 


JfranLov 

WalerSpringi.^ 

feet 
0.0 
0.0, 


-  1.2 

-  1.2 

-  1.2 

-  0.6 


0.0  ' 
+0.1  I 


+0.11  Oj-T 

0.0  I  ai 

0.0  ahf 

+0.1  =  L15 


Time  meridian, 
760  w. 


+  5  46 
+  6  49 

+  5  51 

+  554 


+  6  22 
+  625 
+  627 
+  506 


+  6  51     +  6  30 


+  559 
+  6  26 
+  6  43 
+  6  40 
+  7  22 

+  7  29  , 
+  758  I 
+  869 
+  9  19  , 
+  9  17 

+  934 
+  968 
+10  14 
+10  49 

+11  00 
+  11  45 
+11  56 
-12  16 

-11  52 
-10  55 
-10  24 
-  9  51  I 


-  0.6 
1.2 
L6 

+  0.7 


+  0.8 
+  L6 
+  2.4 
+  3.2 
+  4.0 
+  7.5 


+  6.6 
+  6.0 
+  7.5 
+  6.9 
+  8.4 

+  8.8 
+11.6 
+  6,9 
+11.6 
+11.2 


+  7  18  1+12.1 
+  7  50  +U.6 
+  8  55  ^12,6 
+  9  16  +12.5 
+  9  41    +18.5 


+10  00    +11.6     +1.6  , 
+  10  86    +12.2      +1.0  I 
+11  00  ,+  9.6     +0.8 
+11  35    +11.2  I  +L4 


-rlO.6      +L4 
+  9.4  I  +1.2  , 
+  8.8     +L2  ; 
+  3.7     +0.6 


+  638 
+  606 
+  7  42 
+  6  19 
+  7  10 


+a4 

+0.4 
+0.4, 
+0.4  ! 
+0.6 
+1.1 


+L0, 
+0.6 

+1.1 

+0.7' 

+1.2 

+0.8  ! 
+1.0  I 
+0.7  I 
-H.O 
+1.4 

+1.1 

+  1.6  I 
+  1.0 
-L5' 
+1.1 


+11  52 
+13  00 
+18  11 
-10  81 

-10  00 
-8  59 

-  8  17 

-  7  85 


Time  meridian, 
60°  W. 

+  7  06  I  +  5  48 


624 
+  6  51  I 

+  7  18 
+  7  30  j 


+  833 
+  7  41 
+  7  29 
+  7  12 

+  655 
+  8  11 
+  9  48 
-  1  39 


5  17 
+  5  52 
+  6  28 
+  6  47 


+  8  01 
+  6  67 
+  7  17 
+  700 

+  6  43 
+  8  14 
+  9  54 
-  1  31 


0  00  +  0  08 
+  1  32  +  1  40 
+  2  37     +  2  16 


+  1.2 

-  1.4 

-  2,1 

-  3.2 


-  0.2 

-  0.8 

-  0.6 

-  0.5 
+  2.6 


+0.4 

+0.2  I 

+0.1 

0.0 


0.0 
0.0 

+a2 . 
+ai . 

+0.2 


+0.4. 
+0.4  I 
+0.3  ' 


+  4.4 
+  3.4 
+  0.9 

0.0     +0.2 

-  1.2  I      0.0 

-  2.6     -0.2 

-  2.6     -0.2  , 

-  2.2  1  -0.2 

-  2.2     -0.2 

-  LO        0.0 

-  1.1     -0.1  I 


0.73 


LIl 

Lffl 
2.4d 


1^ 

'I'i' 
141 

i«« 
8.« 
IL 

1« 

la 

150 

S.S1 
Z.ii 
3.*i 

t% 

3. -21 

in 

I'A 

].: 
i.n 

0.M 


0* 

as 
ajc 


l.K 

i.:i 

'or. 
ox 

0..M 

O.Tj 

y.: 
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J 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  ware. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

a 

Mean. 

Tropic. 

Mean 
(Mn). 

?sS^ 

Neap 

(Npf. 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

S 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

h.  m. 

h.  m. 

A.  m. 

h,  m. 

feeL 

feet. 

feet. 

feet. 

feet. 

feet. 

h.m. 

feet. 

feeL 

feet. 

o 

1 

10  SO 

3  03 

10  00a 

8  076 

8.1 

4.0 

2.0 

3.7 

1.2 

0.6 

1.3 

2.0 

1.7 

29.0 

2 

10  45 

840 

10  16a 

8  446 

8.1 

4.0 

2.0 

8.7 

1.2 

0.6 

1.8 

2.0 

1.7 

29.0 

3 

10  65 

8  61 

10  26a 

8656 

8.1 

4.0 

2.0 

3.7 

1.2 

0.5 

1.3 

2.0 

1.7 

28.5 

4 

1  01 

622 

0846 

6266 

3.7 

4.8 

2.4 

4.3 

1.4 

• 

0.5 

1.5 

2.4 

2.0 

27.5 

5 

1  45 

700 

1186 

7046 

8.7 

4.8 

2.4 

4.8 

1.1 

0.6 

1.6 

2.4 

2.0 

27.0 

6 

0  10 

626 

12  05a 

6296 

8.1 

4.0 

2.0 

8.7 

1.1 

0.6 

1.8 

2.0 

1.7 

27.5 

7 

11  06 

366 

10  86O 

8606 

2.8 

8.6 

1.8 

8.8 

1.1 

0.5 

1.8 

1.8 

1.6 

27.6 

"i 

112 

7  16 

046b 

7  186 

4.9 

6.0 

8.7 

6.4 

1.2 

0.6 

1.5 

3.0 

2.8 

27.0 

9 

1  26 

6  40 

1216 

7086 

4.9 

5.5 

4.1 

6.8 

1.6 

0.8 

1.8 

2.8 

2.4 

25.5 

10 

133 

650 

1  276 

7  155 

6.6 

6.4 

4.7 

6.0 

1.8 

0.8 

2.0 

8.2 

2.8 

25.6 

11 

1  37 

6  67 

1826 

7206 

6.4 

7.8 

5.4 

6.8 

1.9 

0.9 

2.1 

8.6 

8.2 

25.0 

12 

1  43 

706 

1  386 

7  276 

7.1 

8.1 

6.0 

7.6 

2.0 

0.9 

2.2 

4.0 

8.6 

26.0 

13  ' 

1  45 

7  10 

1  406 

7  316 

7.9 

9.0 

6.6 

8.4 

2.0 

1.0 

2.8 

4.6 

8.9 

25.0 

14 

1  65 

766 

1  556 

8  136 

10.8 

18.0 

8.8 

12.0 

2.0 

1.2 

2.6 

6.5 

6.0 

24.5 

15 

163 

766 

1  496 

8  186 

9.9 

12.0 

7.7 

11.2 

2.6 

1.1 

2.6 

6.0 

6.6 

24.6 

16 

155 

768 

1  616 

8  166 

9.7 

11.0 

8.1 

10.8 

2.6 

1.1 

2.6 

5.5 

4.8 

23.5 

17 

155 

768 

1616 

8  156 

10.8 

18.0 

8.8 

12.2 

2.7 

1.1 

2.7 

6.6 

6.0 

28.0 

18 

1  57 

7  86 

1  636 

7  536 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

5.2 

28.6 

19 

156 

759 

1526 

8  166 

11.6 

14.0 

9.0 

18.0 

2.8 

1.1 

2.7 

7.0 

6.4 

22.5 

20 

1  69 

805 

1556 

8  216 

12.8 

14.0 

10.8 

12.9 

8.0 

1.2 

2.9 

7.0 

6.1 

22.0 

21 

2  23 

830 

2206 

8  466 

15.0 

17.0 

12.6 

16.7 

8.8 

1.8 

8.2 

8.5 

7.4 

2L6 

22 

234 

10  00 

2806 

10  176 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.1 

20.0 

23 

2  37 

8  43 

2  846 

8  586 

16.0 

17.0 

12.6 

15.7 

8.3 

1.3 

8.2 

8.5 

7.4 

21.0 

24 

3  17 

932 

3  146 

9  476 

14.1 

17.0 

10.9 

15.8 

8.3 

1.8 

8.2 

8.5 

7.7 

20.6 

25 

326 

9  41 

8226 

9566 

15.4 

17.6 

12.9 

16.1 

3.3 

1.4 

8.3 

8.8 

7.6 

20.5 

26 

3  51 

10  10 

8486 

10  256 

14.6 

17.6 

11.2 

16.2 

8.3 

1.4 

8.8 

8.8 

8.0 

20.0 

!  27 

4  54 

11  17 

4  616 

11  816 

16.9 

18.0 

18.8 

16.6 

3.4 

1.4 

8.8 

9.0 

7.9 

19.5 

'  28 

5  12 

11  36 

6096 

11506 

15.4 

18.5 

11.9 

17.1 

8.4 

1.4 

8.8 

9.2 

8.4 

19.5 

29 

509 

12  00 

6066 

12  146 

16.8 

19.0 

14.1 

17.5 

8.5 

1.4 

3.4 

9.5 

8.8 

18.5 

30 

5  26 

12  19 

6236 

008a 

14.6 

17.6 

11.2 

16.2 

8.3 

1.4 

3.4 

8.8 

8.0 

18.5 

31 

5  49 

029 

5466 

0  44a 

15.6 

17.6 

13.0 

16.2 

3.4 

1.4 

3.3 

8.8 

7.7 

18.5 

32 

604 

0  52 

6  026 

1  06a 

18.1 

14.9 

10.9 

18.6 

8.0 

1.8 

17  43 

8.0 

7.4 

6.4 

17.5 

33 

638 

126 

6356 

1  42a 

14.1 

17.0 

10.9 

15.7 

8.2 

1.3 

2.8 

8.5 

7.7 

17.5 

34 

6  49 

143 

6456 

200a 

13.7 

16.5 

10.6 

15.8 

3.1 

1.2 

2.8 

8.2 

7.4 

17.5 

35 

7  33 

260 

7  296 

308a 

12.5 

15.0 

9.6 

14.0 

3.0 

1.2 

2.6 

7.5 

6.8 

17.0 

36 

7  43 

3  01 

7  386 

8  21a 

12.1 

14.5 

9.3 

13.6 

3.0 

1.1 

2.4 

7.2 

6.6 

17.0 

37 

8  21 

408 

8  166 

429a 

7.6 

8.6 

6.4 

8.1 

2.4 

1.0 

2.8 

4.8 

3.7 

16.5 

38 

844 

4  38 

8386 

503a 

5.3 

6.0 

4.4 

6.7 

2.0 

0.8 

1.9 

8.0 

2.6 

16.5 

39 

9  41 

6  39 

9856 

606a 

2.8 

3.2 

2.3 

8.1 

1.4 

0.6 

1.4 

1.6 

1.4 

16.5 

40 

10  12 

6  21 

10  036 

7  01a 

2.2 

2.5 

1.8 

2.6 

1.3 

0.5 

1.2 

1.2 

1.1 

16.6 

41 

10  44 

7  02 

10  326 

7  55a 

1.1 

1.3 

0.9 

1.8 

0.9 

.       0.4 

0.9 

0.6 

0.5 

16.0 

42 

209 

780 

1  406 

7  346 

4.1 

5.0 

3.1 

4.7 

1.4 

0.3 

1.4 

2.6 

2.2 

25.5 

43 

1  29 

7  00 

1  036 

7036 

3.6 

4.6 

2.8 

4.1 

1.4 

0.3 

1.4 

2.2 

2.0 

25.0 

44 

154 

733 

1266 

7  376 

3.6 

4.7 

2.3 

4.2 

1.6 

0.3  1 

1.5 

2.4 

2.0 

24.0 

45 

2  19 

8  07 

1  526 

8  116 

8.7 

4.8 

2.4 

4.8 

1.5 

0.3   

1.5 

2.4 

2.1 

24.0 

46 

228 

8  23 

2066 

8  266 

6.* 

8.0 

4.9 

7.8 

1.7 

0.3 

1.7 

4.0 

3.4 

28.5 

47 

328 

934 

3096 

9  376 

8.3 

10.0 

6.1 

9.1 

2.0 

0.3 

2.0 

5.0 

4.3 

28.0 

48 

238 

8  32 

2  186 

8  356 

7.4 

9.0 

6.5 

8.2 

1.9 

0.3 

1.9 

4.5 

8.8 

23.0 

49 

2  29 

855 

2066 

8586 

4.9 

6.3 

3.2 

6.6 

1.7 

0.3 

1.7 

8.2 

2.6 

23.0 

60 

2  14 

8  40 

1  496 

8436 

4.2 

5.4 

2.7 

4.8 

1.6 

0.3 

1.6 

2.7 

2.2 

23.0 

51 

159 

825 

1295 

8296 

3.1 

4.0 

2.0 

8.7 

1.3 

0.3 

1.3 

2.0 

1.7 

24.0 

6-2 

3  14 

955 

2  876 

10  006 

1.9 

2.4 

1.2 

2.2 

1.1 

0.4 

1.1 

1.2 

1.1 

24.0 

5:i 

450 

11  34 

4  186 

11  396 

1.8 

2.3 

1.2 

2.2 

0.9 

0.5 

1.0 

1.2 

1.1 

23.5 

54 

550 

0  10 

6  176 

0  14a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.6 

1.1 

1.4 

1.3 

28.0 

55 

730 

160 

6  576 

164a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.9 

1.1 

1.4 

1.4 

22.5 

56 

905 

325 

8366 

329a 

8.2 

4.2 

2.1 

3.8 

0.6 

1.0 

1.4 

2.1 

2.0 

23.0 

57 

10  09 

4  01 

9  416 

406a 

8.8 

4.0 

2.5 

4.0 

0.6 

1,4 



1.4 

2.0 

2.1 

28.0 
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TABLE  a.—TIDAL  DIFFERENCES 


>  15 
16 


i  22 
23 

I  24 

|25 


26 

27 
28 
29 

30 
I  31 
'  32 


83 


36 
37 

138 
I  39 
;  40 
!  41 
42 

43 
44 
45 
46 

47 

48 
I  49 
50 
51 
52 


;  Geographic  poRition 


Standard  port  for 
reference. 


Tidal  differences. 


I 


Station. 


Lati-  I 
tude.  I 


Longitude. 


Arc.     Time. 


North. 


NORTH  AMERICA  (Eaot 
Coast)— Continued. 

PRINCE  EDWARD  ISLAND. 

QuIfofSi.  Latrrenc*— Continued. 

North  Point  Liglit 47  04 

Alberton j  46  48 

Richmond  Harbor 46  34 

Grand  Rustico  Light 46  28 

St.  Peters  Harbor  Light t  46  26  j 

East  Point  Light 46  27  , 

Souris t  46  20  ' 

Georgetown  Harbor  Light 46  10 

Cape  Bear  Light l  46  01 

Charlottetown 46  12  i 

HiUsboro  River  Head '  46  23 

Crapaud  Light i  46  13  • 

Summerside,  Bedequc  Bay 46  24  i 

Minimegaflh  Light 46  53  i 


WetA. 
o     /  I 

63  59 

64  03 
63  45 
63  17 
62  4» 

61  58 

62  17 
62  31 

62  27 

63  07 

I 

62  49 

63  29 

63  47 

64  14 


Gti^/"  qf  St.  Lawrence. 


Pugrwash  Harbor  Light. 
Tatamagouche  Harbor . 
Pictou  Harbor  Light ... 

Cape  George  Light 

Pomquet  Harbor , 


CAPK  BRETON  ISLAND. 

Gu^  of  St,  Lawrence. 

Gut  of  Canso,  North  Entrance  . 

Port  Hood  Light 

Chetican  Island  Light 

Cape  North 


45  52 

45  45 

46  41 
45  53 
45  39 


45  42 

46  00 

46  38 

47  02 


OvtercoaM. 

Neal  Harbor 46  49 

46  17 
46  13 
45  59 
45  55 
45  41 
45  80 


St.  Anne  Harbor  Light. 
Sydnev  Harbor  Light  ... 

Menadou  Bay 

Louisburg  Harbor  Light. 

St.  Peter  Bay  Light 

Arichat  Harbor  Light ... 


NOVA  SCOTIA. 


Outer  coast. 


Gut  of  Canso,  South  Entrance  . . 

Guysboro  IJght 

Canso  Harbor  Light 

Whitehaven 

Country  Harbor,  Island  Harbor. 


45  31 
45  23 

45  21 

46  12 
45  10 


Liscomb  Harbor  Light i  44  59 

Sheet  Harbor 44  53 

Ship  Harbor ;  44  46 

Jedore  Harbor j  44  42 

Halifax 44  40 

Sable  Island,  north  side j  43  57 

Sable  Island,  south  side i  43  5.5 

Blind  Bay I  44  28 

St.  Margaret  Bay 4t  :^5 

MahoneBay 44  28 

Lunenburg 44  23  I 

PortMedwfly 44  08  I 

Liverpool  Bay 44  02 

PortMouton i  43  56  ' 

PortEbert i  43  48 


ISLANDS. 

Gu^fo/St.  Lawrence. 

St.  Paul  Island.  Northeast  Light ...   47  14      60  08 
Magdalen  Islands,  Grindstone  I*d..i  47  23  i    61  57 

i     I 

NOVA  srOTIA.  . 


63  40 
63  10 
62  40 
61  55 
61  55 


61  32 
61  32 
61  00 
60  28 


60  20 
60  32 
60  13 

59  48 
69  57 

60  50 

61  03 


h.m. 
4  16  I 
4  16 
4  15 
4  13 
4  n 

4  m 
4  09 

4  10 
4  10 

4 12 ; 

4  11 

4  14 

4  15  I 

4  17 


4  01 
4  08 

4  15 
4  13 
4  11 
4  08 
408 

406 
406 
404 
402 

4  01 
4  02 
4  01 

3  59 

4  00 
403 
404 

61  15 

405 

61  29 

406 

60  59 

4  04 

61  08 

405 

61  41 

4  07 

61  58 

62  31 

62  48 
03  01  j 

63  35  I 

59  65 

60  00  i 
63  50  I 

63  68 

64  17  I 

64  IK  , 
64  35  i 
64  42 
64  49 
64  56 


4  08 
4  10 
4  11 
4  12 
4  14 


Name. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


Halifax 57 

Halifax K •  57 

Halifax 57 

Halifax 57 


Time. 


Page. 


Height  <»J 


HW. 


Halifax. 
Halifax. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


4  00  ;  Halifax. 

4  00  Halifax. 

4  15  Halifax. 

4  16  Halifax. 

4  17  '  Halifax. 


4  17 
4  18 
4  19 
4  19 
1  20 


Halifax. 
Halifax. 
HHlifax. 
Halifax. 
Halifax. 


Halifax. 
Halifax. 
Halifax 
Halifax. 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


LW. 


HW.  ,  LW. 


57 
57 
67 
57 
57 

57 
57 

67 
57 

57  1 

57  ■ 

57 

57 

57 

57 


Time  meridian, 
60°  W. 

h.  m.  h.  m, 

+  9  13  -h  9  16 

+10  36  MO  89 

+  10  43  +10  46  .  -«.. 

+  10  88  I  +10  41  I  -3.4 

+  10  59  '  +11  02  I  -3.6 


I 

Mean  Lov   I 
WaterSprin^.] 

fed.  I  ffft.  . 
-2.6  1  -0.2  I 
-2.6  !  -0,2 
-3.2     -0.2 
-0.2 
-0.4 


+  037 
+  0  67 
+  1  22 
+  1  17 
+  2  46 


+  0  28 
+  0  18 
+  060 
+  0  33 

+  2  21 


-8.5 
-1.9 
-2.1 
-1.0 
+0.9 


+  8  45 

+  2  47 

+3.2 

+  2  0()      +  2  14 

+0.9 

+  8  04  :  +  2  48 

+0.2 

+  9  54 

+10  02 

-2.6 

-0.3 

-0.1 

0.0 

0.0 

+0.3, 

-0.6 
^0.3 
+0.2 
-0.2 


+  0  44 
+  1  05 


+  2  60 
+  2  18 
+  2  14 
+  1  29 

+  1  45 


+  1  44 
+  1  12 
+  1  06 
+  0  49 


+  0  25 
+  0  39 
+  0  20 
+  0  10 
-003 
-030 
+  0  11 


+  022 
+  0  23 

-  0  01  ' 
+  002 

-  0  16 

+  0  as 

+  0  13  I 
+  0  02 

-  0  06 
000  , 

-  0  83 

-  1  83 

-  003  [ 
000 

-  0  01 


+  0  13 
+  033 


+  2  18 
+  1  40 
+  1-83 
+  0  57 
+  1  18 


-2.3 
-2.6 


0.0 
+0.6 
-L2 
-Z2 
-2,0 


-0.1 
-0.2 


+  1  16  -2.0 
+  0  42  ;  -L6 
+  0  36 


57  +  0  08  i 

57  I  jh  0  01 

57  +  0  06 

57  I  +  0  20 

57  I  +  0  18 


+  0  19 


+  0  25 
+  0  89 
+  020 
+  0  10 
-003 
-080 
+  0  11 


+  022 
+  023  I 
-0  01 
+  0  02  ' 

-  0  16 

+  005 
+  0  13  , 
+  0  02  , 

-  006  , 
0  00 

-  0  83  , 

-  1  83  ' 
-003 

000 

-  0  01 

+  008  j 
+  0  01 
+  006 
+  020  ' 
+  0  18  . 


1.3 
-2.0 


-0.7 
+0.7 
-0.2 
40.3 
-0.2 
+0.7 
-0.2 


+0,2 
+0.2 

0.0 
-0.2 

0.0 


0.0 
0.0 
0.0 
0.0 


—O.I 

+0.1 
0.0 

+0.1, 
0.0. 

+0.1 
0.0 


-l.l 

-LO 
+2.1 
+1.8 
+2.1 


-0.1 
-0,2 
*0.3 
+0.2 
+0,8 


+1.6  :  +0.3 
+2.4  +0.4 
+2.5  +0.8 
+2.1,  +0.3 
+2.4     +0.2 


Li:^ 


I 


OTi' 
0.M 


a.v 

O.SJ 
0.tf 


0.^T 

i.:'i 

0.9p 


+0.4 

0.0 

I.:'* 

+  L0 

+0.2 

l.r 

+1.1 

+0.1 

l.ii 

+  L2 

-0.2 

r:- 

+1.1 

+0.1 

Vii 

+  L1 

+0.1  , 

i.:4 

+  1.2 

0.0  ' 

It' 

+  L1 

-t-O.l 

v^ 

+1.0 

+0.2 

i.i' 

0.0 

0.0 

I* 

0.' 

l.l-' 
l.» 

H» 
1* 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


5 

a 


8 

9 

10 

I  11 
12 
13 
14 


15 
16 


17 
18 
19 
20 
21 


22  ' 

21 
25 


26 
■27 
28 
29 
30 
31 
32 


33 
34 
35 
36 
37 

I  :w 

39 

I  40 

41 

I  '^^ 

!  43 
41 
45  I 
46 

47  I 

48  I 
49 

I  50 

61 

I  52 


Mean. 

HWI. 

LWI. 

h.    VI. 

h.  m. 

4  19 

11  00 

5  42 

12  23 

6  60 

006 

5  47 

0  03 

6  10 

0  26 

8  16 

220 

8  85 

209 

8  69 

2  40 

8  54 

2  23 

1     10  21 

409 

Tropic. 


11  21 


10  36 
5  00 


8  30 
8  45 


10  22 
9  52 
9  50 
908 
9  25 


9  26 
8  53 
860 
8&5 


8  11 
8  25 
806 
8  00 
7  45 
7  15 
7  56 


805 
8  05 
7  43 
7  45 
7  25 

7  45 
7  50 
7  39 
7  30 
7  33 

7  15 

6  15 

7  30 
7  32 
7  30 

7  39 
7  31 
7  35 
7  49 
7  40 


HHWI.      LLWI. 


4  86 
4  00 
4  33 
11  45 


2  12 
2  25 


4  03 
3  33 
3  22 
2  49 
309 


3  10 
2  36 
2  82 
2  17 


2  24 
2  37 
2  19 
2  11 
1  57 

1  27 

2  07 


2  17 
2  17 
1  55 
1  57 
1  37 

1  57 

2  03 
1  51 
1  42 
1  46 

1  27  I 

0  27 

1  42  ' 
1  44  ■ 
1  42  I 

1  51  , 
1  43  ' 

1  47  I 

2  01 

1  58  I 


h.  m. 
Z4'2b 
6  056 

5  08& 

6  036 
5  176 

7  286 

8  036 
8  256 

8  25/) 

9  5S6 

11  026 
9  166 

10  126 
4  236 


7  656 

8  086 


9  576 
9  296 
9  226 
8356 
8  626 


8  686 
8  216 
8  166 
8026 


7  46a 

8  14a 
7  58a 
7  46a 
7  31a 
7  02a 
7  41a 


7  54a 
7  57a 
7  31a 
7  33a 
7  13a 

7  33a 
7  38a 
7  27a 
7  18a 
7  21a 

6  59a 
5  59a 

7  19rt 
7  20a 
7  19a 

7  27a 
7  21a 
7  24a 
7  38a 
7  36tt 


/i.   TO, 

11  056 
0  03a 
0  12a 
0  09a 

0  82a 

2  26a 
2  13a 
245a 
2  27a 
4  12a 

4  39a 
4  03a 

1  36(1 
11  506 


2  16a 
2  30a 


4  06a 
3  36a 
3  26a 

2  63a 

3  13a 


3  14a 
2  40a 
2  87a 
2  21a 


2296 
2  436 
2  216 
2  186 
2  046 

1  336 

2  146 


2236 
2236 
2  016 
2  036 

1  436 

2036 

2  096 
1  576 
1  486 
1  526 

1  356 

0  356 

1  486 
1  506 
1  486 

1  676 
1  486 

1  526 

2  076 
2  046 


Mean 

(Mn). 


feet. 
1.9 
1.9 
1.4 
1.2 
1.0 

1.1 
2.6 
2.3 
3.2 

4.9 


4.9 
4.3 
1.9 


2.1 
1.8 


4.2 
1.6 
3.0 
2.2 
2.4 


2,4 
2.7 
2.1 
2.4 


3,7 
4.9 
4.1 
4.5 
4.1 
4.9 
4.1 


4.6 
5.2 
6.3 
5.4 
5.3 

6.3 
6.4 
6.3 
6.2 
4.3 

3.3 
3.4 
6.1 

5.8 
6.1 

5.7 
6.4 
6.5 
6.1 
6.4 


Spring 

(Sg). 


Neap 

(Np). 


feet. 
2.4 
2.4 
1.8 
1.6 
1.8 

1.4 
8.2 
8.0 
4.2 
6.4 

9.0 
6.4 
6.6 
2.4 


2.7 
2.3 


6.4 
6.0 
3.9 
2.8 
3.1 


3.1 
8.6 
2.7 
3.1 


4.6 
6.0 
6.0 
5.5 
6.0 
6.0 
6.0 


5.6 
6.4 
6.5 
6.6 
6.5 

6.6 
6.5 
6.5 
6.4 
5.2 

4.0 
4.1 
7.5 
7.1 
7.6 

7.0 
7.9 
8.0 
7.5 

7.8 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6 

0.7 
1.6 
1.6 
2.1 
3.2 

4.6 
3.2 
2.8 
1.2 


Great 
tropic 

(Go). 


1.4 

1.2  I 


2.7 
3.0 
2.0 
1.4 

1.6 


1.6 
1.8 
1.4 
1.6 


2.8 
8.7 
3.1 
3.4 
3.1 
3.7 
3.1 


3.4 
3.9 
4.0 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
3.2 

2.5 
2.6 
4.6 
4.4 
4.6 

4.3 
4.8 
4.9 
4.6  I 
4.8  ' 


feet. 
2.2 
2.2 
1.8 
1.5 
1.3 

1.4 
3.0 
2.8 
8.8 
6.5 

7.7 
6.6 
4.9 
2.2 


2.6 
2.2 


4.8 
5.2 
8.5 
2.7 
2.9 


2.9 
3.2 
2.6 
2.9 


4.1 
6.3 
4.4 
4.8 
4.4 
6.3 
4.4 


6.0 
5.6 
6.7 
6.8 
5.7 

6.7 
6.8 
6.7 
5.7 
4.7 

3.6 
8.7 
6.5 
6.2 
6.5 

6.1 
6.8 
6.9 
6.5 
6.8 


Tropic  diurnal  I  rjiu-nftl 
inequality,     i  I>i"™*l 


_____     Mean  sea  level 
^*^®*  above  plane  of— I 


HWQ. 


LWQ. 


feet. 
0.9 
0.8 
0.6 
0.6 
0.6 

0,2 
0.2 
0.3 
0.4 
0.8 

1.4 
1.4 
1.4 
1.0 


0.1 
0.1 


0.6 
0.3 
0.3 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 


0.6 
0.6 
0.5 
0.6 
0.6 
0.6 
0.5 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.4 
0.4 
0.6  i 
0.6 
0.6  ' 

0.6  i 
0.6 
0.6  ' 
0.6 
0.6 


feet. 
0.4 
0.4 
0.5 
0.6 
0.6 

0.8 
1.2 
1.2 
1.4 
1.4 

1.6 
1.4 
0.6 
0.5 


1.1 
1.0 


1.5 
1.5 
1.3 
1.1 
1.2 


1.2 
1.3 
1.1 
1.2 


1.0 
1.0 
0.9 
0.9 
0.9 
1.0 
0.9 


0.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 


Tropic 
HW 

inter- 
val. 


Tropic  Predic-  Tropic 
range,  i  tions.     LLW. 


Varia- 
I  tion  of 
the  com' 


h.  m. 


15  04 


1.0' 

3  20 

0.8  1. 
0.8    . 
1.1    . 
1.1    . 
1.1    . 

1.1  !. 

1.1   . 
1.1   . 

1  1 

1 
1.1 


feet. 
1.1 
1.1 
0.9 
0.8 
0.8 

0.8 
1.2 
1.2 
1.4 
1.7 

2.0 
1.7 
1.6 
1.1 


1.1 
1.0 


1.6 
1.6 
1.3 
1.1 
1.2 


1.2 
1.3 
1.1 
1.2 


1.1 
1.1 
1.0 
1.0 
1.0 
1.1 
1.0 


1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 

0.9 
0.9 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 

1.2  1 
1.2  ! 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6  1 

0.7 
1.6  ' 
1.5 
2.1 
3.2 

4.5 
3.2  I 

2.8  I 
1.2 


1.4 
1.2 


2.7  I 
3.0 
2.0 
1.4 
1.6  , 


1.6 
1.8 
1.4 
1.6 


2.2 
3.0 
2.5 
2.8 
2.6 
8.0 
2.5 


2.8 
3.2 
8.2 
3.3 
3.2 

3.2 
3.2 
8.2 
3.2 
2.6 

2.0 
2.0 
3.8 
3.6 
3.8 

3.5 
4.0  I 
4.0 
3.8 


feet. 
1.2 
1.2 
1.0 
0.9 
0.8 

1.0 
1.7 
1.6 
2.2 
3.0 

4.0 
2.9 
2.3 
1.1 


1.5 
1.3 


2.8 
3.0 
2.0- 
1.6 
1.7 


1.7 
1.9 
1.6 
1.7 


2.8 
2.8 
2.3 
2.5 
2.3 
2.8 
2.3 


2.6 
3.0 
3.0 
3.0 
3.0 

3.0 
8.0 
3.0 
3.0 

2.5 

1.9 
1.9 
3.4 
3.2 
3.4 

3.2 
3.6 
3.6 
3.4 
3.5 


West, 
o 

24.0 
24.0 
23.6 
24.0 
24.0 

24. 6  , 
24.0  ' 
24.0 
23.6 
23.0 

24.0 
23.0 
23.5 
24.0 


26.0 
25.0 


22.5 
22.5 
22. 5 
28.6 
23.6 


24.0 
24.0 
25.0 
26.6 


25.5 
25.0 
25.0 
26.0 
25.0 
24.6 
24.0 


24.0 
23.5 
23.5 
23.6 
23.0 

22.5 
22.0 
22.0 
21.5 
21.5 

22.0 
22.0 
21.0 
21.0 
20.5 

20.0 
20.0 
20.0 
19.5 
19.5 


346 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NOVA  8COTIA— continued. 

Outer  cooM— Continued. 

Rugffed  Island  Harbor 

Shelburne 

Negro  Harbor 

Barrington 

Cape  Sable  Light 

Bay  qf  Fundy. 

Seal  Island  Light 

Pubnico 

Argyle 

Yarmouth 

Grand  Passage,  St.  Mary  Bay 

Petite  Passage,  St.  Manr  Bay 

Wevmouth,  St.  Mary  Bay 

Digby  Pier 

Annapolis 

Port  George 

Isle  Haute  Light 

Black  Rock  Light 

Spencer  Anchorage 

Parrsboro,  Mlnas  Basin 

Horton  Bluff.  Minas  Basin 

Noel  Bay,  Mlnaa  Basin 

SpicerCove 

NEW  BRUNSWICK— continued. 

Bay  of  Fundy, 

Sackville 

Grindstone  Island  Light 

Folly  Point 

Monckton  Railway 

Quaco 

St.  John  Harbor 

Lepreau  Bay 

Fisn  Head,  Grand  Manan  Island. 
Seal  Cove.  Grand  Manan  Island.. 
Machias  Seal  Island  Light 

NEW  BRUNSWICK  AND  MAINE. 

Paatamaquoddy  Bay. 

Lubec,  Me 

Deep  Cove,  Cobecook  Bay,  Me  . . . 
Federal  Harbor,  Cobacoolc  B.,Me 
Welchpool.  Campobello  I.,  N.B.. 

Bastport,  Me 

Gleason  Cove,  Me 

L'Etang.N.  B 

St.  Croix  JRivrr. 

St.  Andrew,  N.B 

Robbinston,  Me 

Dochet  Island  Light.  Me 

Dufferin  (The  Ledge),  N.  B 

Calais,  Me 

MAINE— continued. 

West  Quoddy  Head 

Cutler.  Little  River 

Starboard  Inland,  Machias  Bay. . . 

Machiasport.  Machias  Bay 

Little  Kennebec  Bay 

Roque  I  Harbor.  Englishman  Bay 

Moofse  Peak  Light 

Jonesport 

Nash  Island  Light 

Addison  Point,  Pleasant  River... 

Trafton  Island,  Narragnagus  Bay 

Millbridge.  Narraguagus  Bay 

Pigeon  Hill  Bay 

Dyer  Bay 

Indian  Harbor,  Gouldsboro  Bay.. 


Geographic  position. 


Lati- 
tude. : 


Longitude. 


Arc.    iTime. 


North. 
o  / 
43  42 
43  45 
43  34 
43  83 
43  28 


43  24 
48  88 
48  42 

43  50 

44  15 

44  23 
44  27 
44  41 

44  45 

45  00 
45  15 

45  10 
45  20 
45  23 
45  07 
45  19 
45  25 


45  53 
45  48 

45  52 

46  06 
45  21 

45  14 
45  07 
44  47 
44  38 

44  30 


44  52 
44  54 
44  52 

44  53 
44  54 

44  58 

45  04 


45  04 
45  05 
45  08 
45  10 
45  11 


44  49 
44  39 
44  36 
44  42 
44  37 

44  34 
44  28 
44  32 
44  28 
44  37 

44  29 
44  32 
44  27 
44  27 
44  24 


West. 


65  06 
65  19 
65  25 
65  84 
65  37 


66  01 
65  47 

65  50 

66  08 
66  20 

66  12 
66  01 
65  46 
65  80 
65  09 
65  01 

M  46 
64  42 
64  19 
64  18 
68  45 
64  54 


64  22 
64  27 
64  34 

64  47 

65  82 

66  04 
66  81 
66  44 

66  50 

67  06 


66  59 

67  01 
67  04 
66  57 

66  59 

67  03 
66  50 


67  08 
67  06 
67  08 
67  12 
67  17 


66  57 

67  13 
67  23 
67  24 
67  26 

67  31 
67  32 
67  36 
67  45 
67  45 


h.m. 
4  20 
4  21 
4  22 
4  22 
422 


4  24 

423 
4  23 
425 
4  25 

4  25 
4  24 
4  23 
4  22 
4  21 
4  20 

4  19 
4  19 
4  17 
4  17 
4  15 
420 


4  17 
4  18 
4  18 
4  19 
4  22 

4  24 
4  26 
4  27 
427 
4  28 


428 
4  28 
4  28 
4  28 
4  28 
4  28 
4  27 


4  28 
4  28 
4  29 
4  29 
4  29 


4  28 
4  29 
4  30 
4  30 
4  30 

4  30 
4  30 
4  30 
4  31 
4  31 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.B. 
St.  John,  N.  B . 
St.  John.  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St,  John,  N.B. 
St.  John,  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B  . 
St.  John,  N.B. 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John.  N.  B . 


St.  John,  N.  B . 
St.  John,  N.  B. 
St.  John,  N.  B  . 
St.  John.  N.  B . 
St  John.  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John.  N.  B . 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B  . 
St.  John,  N.  B . 
St.  John.  N.  B  . 
St.  John.  N.  B . 
St.  John,  N.  B. 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John.  N.B. 
St.  John,  N.  B  . 
St.  John,  N.  B . 


St.  John,  N.  B . 
St.  John,  N.  B. 
St.  John,  N.  B. 
St.  John,  N.  B . 
St.  John,  N.  B  . 


Page. 


Tidal  dWetwic^i, 


Time. 


67  50  ; 

4  31 

67  53 

4  32 

67  52 

4  31 

67  55 

4  32 

67  58 

1 

4  32 

Boston. 
Boston. 
Boston . 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


61 

61 

61  I 

61 

61 

61 

61 
61 
61 
61 
61 
61 


69 


HW. 


LW. 


Time  Meridian, 
etP  W, 

h.  m. 
+0  10 
-HO  22 
+D  23 
+1  22 
+1  17 


A.   m. 

67 

+0  10 

57 

+0  22 

57 

+0  28 

57 

+1  22 

57 

+117 

61 

-183 

61 

-158 

61 

-1  56 

61 

-106 

61 

-0  80 

B  eight. 


HW^. 


iW. 


+  %\ 
+  1.6 
+  1.6 
+  a.2 

+  5.a 


-1  36    -lflL4 

-\  &S  hlLl 
-1  49  i-10l4 
-I  Ifl  -  7.4 
-0  28  ,^  ii 


-0  83 
-0  25 
-0  17 
+0  07 
-0  06 
-0  03 

+0  04 
+0  18 
+0  54 
+  1  06 
+  1  15 
+0  18 


+0  81 
+0  22 
+0  25 
+0  47 
+0  13 

000 

000 

-0  02 

-0  21 

-0  07 


-0  27 
-0  21 
-U  16 
+0  n 
+0  12 
+0  26 

+0  38 
+0  58 
+  1  Al 
+  1  50 

+1  m 

+0  67 


+  1  40 
-f  1  21 
+  1  20 
+  151 
+0  57 


I-  L7 
+  0,2 

+  a,5 

+  Vfi 

+  lA 
+  h.% 

+11.4 
'+H.2 

+22,  fl 
+3?k0 
+  12.2 


+30.0 
+  lfi.l 
+  3*-H 
+21.  B 
+  5.8 


+«.3 
+0.2 
+0.31 
+0.6 

+O.SI 


-0.6 
^J 
-flll 

+0.6 

+0.* 

+  L.0 

+1J! 
+1,6 

+i.e 

+1.0 


+11 
+1.1 
+1.1, 


0  00  I  D.O 
+0  04  +  0.6 
+0  26  .-  1.3 
+0  01  '-  S,6 
+0  07    -  5*S 


+0l4' 
-O.l 


Timemeri)iii\n 
ISP  W. 

-1  00 
-0  44 

-0  40  I 
-0  57  ' 
-0  65 
-0  50 
-0  58  , 


-0  46 
-0  46 
-0  89 
-0  34 
-0  27 


-U  32 

-  4,8 

0  \\1 

-  :io 

-0  2?^ 

-  3  4 

-^0  61 

-  2.0 

-0  50 

-  4.2 

~0  42 

-  4.0 

-0  54 

-  £.0 

-1.1 

-3.1 
-1.4 
-1.1 
-l.l 
-\A 
-\A 


-1  09 
-1  20 
-1  18 
-1  00 
-1  16 

-0  58 
-1  09 
-0  44 
-1  01 
-0  27 

-0  58 
-0  46 
-0  57 
-0  52 
-0  56 
I 


I 


1.S  I 
1.B 


%X 
V^ 

tt 

Li'' 
If 

LS 

la 

Lit 
iU 

\^ 


19 
IS 


If 


-0*7 

-  0.7 

1 
-1.5     l^ 

-0  36 

-  %G 

-1.4     i* 

-0  29 

"  2.4 

-1.4!   ifr 

-0  23 

-  X4| 

-1,#     M 

-0  14 

-  2.0! 

-1.4     v^ 

-I  03 

-  7,2 

-^L4     t.^ 

-1  16 

-  8.3 

-I.*     t' 

-1  13 

-  9.9 

-1.5     (II. 

-0  6* 

-  8.S 

-L4      f' 

-1  11 

-  3.6 

-L4  '    ELM 

-0  47 

+  2.7 

OlOI    1.5 

-108 

+  2,4 

0.0 !  l: 

-0  45 

+  SLI 

0.0     IS, 

-1  01 

+  1.4 

0.0,  11* 

-0^ 

+  1.7 

0.0,  u^ 

-I  08 

+  1.6 

0.0    ir; 

-0  4(1 

+  1.7 

aO      LVil 

--0  67 

+  1.6 

0.(1  ,    lU 

-0  62 

+  1.3 

e.9  1  i.:i 

-OM 

+  0.0 

o.a     i.« 

I 


AND  TIDAL  CONSTAN  TS. 


3^ 


83 
34 
85 
86 
87 
38 
89 


Interval. 


Mean. 


HWI.  LWI. 


A.  m. 
7  88 
7  49 

7  49 

8  48 
8  42 


9  85 
9  11 
9  13 
10  01 
10  37 

10  34 
10  43 

10  52 

11  17 
11  05 
11  09 

11  17 

11  81 

12  09 
12  21 

007 
11  25 


11  46 
11  86 

11  39 

12  00 
11  23 

11  08 
11  06 
11  03 
10  44 
10  57 


11  04 
11  20 
11  24 
11  07 
11  09 
11  14 
11  07 


11  18 
11  18 
11  24 
11  29 
11  36 


50 

10  49 

51 

10  83 

52 

10  58 

b» 

10  40 

54 

11  14 

55 

10  48 

56 

10  54 

57 

10  44 

h.m. 

1  50 

2  01 
2  01 
800 
255 


804 
8  11 
342 
4  80 

4  31 
438 

4  44 

5  12 
5  14 
529 

5  42 
602 

6  87 
656 
707 
600 


6  46 
626 
625 
655 
558 

4  59 

5  01 
522 
4  67 
502 


503 
5  23 
627 
5  04 
505 
5  18 
5  02 


5  18 
5  19 
525 
5  31 
5  40 


10  55  : 
10  43  I 

10  44 

11  02 
10  46 


58  I 
,59  ' 


10  48 
10  44 


4  52 

4  38 
4  40 
4  59 
4  42 

4  45 
4  24 
4  49 
4  30 
504 

423 
4  44 
4  34 
4  38 
4  34 


Tropic. 


HHWI.      LLWI 


h.  ffi. 
7  27a 
7  87a 

7  37a 

8  41a 
833a 


980a 
906a 
9  08a 
956a 
10  83a 

lOSOa 
10  80a 

10  48a 

11  14a 
11  Olb 
11  06a 

11  14a 
11  26a 

11  41a 

12  18a 
0045 

11  22a 


1153a 
11  88a 
11  36a 
11  57a 
11  20a 

11  04a 
11  02a 
10  59a 
10  39a 
10  52a 


11  00a 
11  16a 
11  20a 
11  03a 
11  04a 
11  10a 
11  03a 


11  14a 
11  14a 
11  20a 
11  25a 
11  32a 


10  50a 
10  89a 
10  89a 
10  67a 
10  41a 

10  44a 
10  28a 
10  53a 

10  84a 

11  08a 

10  87a 
10  48a 
10  88a 
10  42a 
10  38n 


A.  m. 

1  565 

2  076 

2  076 

3  046 
8006 


3296 
3  106 
8  176 

3  476 

4  846 

4356 
4426 

4  406 

5  166 
5  146 
5  826 

5  456 

6  036 
6  346 

6  596 

7  106 
6  086 


6  496 
6296 
6  286 
6586 
6  016 

5036 
5056 
5266 
5  026 
5  076 


5086 
5  276 
5  316 
5086 
5096 
5  186 
5066 


5226 
5236 
5  296 
5366 
5  446 


4  576 
4  426 

4  466 

5  046 
4  486 

4506 
4  806 

4  556 
4386 

5  126 

4  316  ; 
4  526  i 
4  426  ' 
4  4l>6  ' 
4  426 


Kange  of  tide. 


Mean 

(Mn). 


feet. 
6.1 
5.7 
5.7 
9.0 
9.1 


11.2 
10.5 
11.2 
14.0 
18.2 

19.8 
21.1 
24.1 
25.1 
27.8 
28.9 

81.5 
84.0 
87.7 
42.0 
44.2 
32.2 


39.4 
41.2 
26.3 

20.9 
21.5 
19.7 
17.5 
15.7 


17.5 
19.4 
19.0 
20.4 
18.2 
18.4 
20.3 


21.7 
19.8 
19.9 
20.0 
20.8 


15.2 
14.1 
12.5 
18.5 
12.8 

12.3 
12.0 
11.7 
11.0 
11.8 

11.2 
11.8 
11.2 
10.9 
10.5 


Spring 

(Sg). 


feet. 
7.5 
7.0 
7.0 
11.0 
11.0 


12.8 
12.0 
12.8 
16.0 
20.8 

22.0 
24.1 
27.5 
28.7 
82.0 
33.0 

86.0 
89.0 
43.0 
48.0 
50.5 
87.0 


45.2 
41.0 
45.0 
47.0 
80.0 

23.8 
24.5 
22.5 
20.0 
18.0 


21.0 
22.8 
21.8 
23.5 
20.7 
21.2 
28.3 


24.9 
22.8 
22.9 
23.0 
23.8 


17.5 
16.2 
14.4 
15.5 
14.7 

14.1 
13.8 
18.5 
12.6 
13.0 

12.9 
13.0 
12.9 
12.5 
12.1 


Neap 

(Np). 


feet. 
4.6 
4.3 
4.3 
6.7 
6.8 


9.5 

1:1 

11.8 
15.4 

16.3 
17.9 
20.4 
21.2 
23.3 
24.4 

26.6 
28.4 
81.9 
85.5 
37.4 
26.9 


33.5 
80.4 
83.8 
34.9 
22.2 

17.6 
18.2 
16.7 
14.8 
13.2 


14.0 
16.3 
16.0 
17.0 
15.4 
15.5 
17.1 


18.2 
16.6 
16:7 
16.8 
17.1 


12.8 
11.9 
10.5 
11.8 
10.8 

10.3 
10.0 
9.8 
9.2 
9.5 

9.4 
9.5 
9.4 
9.2 

8.9 


Tropic  diurnal 
inequality. 


Great 

tropic  j  HWQ. 

(Gc).  I 


feet. 
6.5 
6.1 
6.1 
9.5 
9.6 


11.0 
10.3 
11.0 
13.8 
17.9 

19.0 
20.7 
23.6 
24.7 
28.6 
28.4 

31.0 
85.0 
87.1 
41.4 
48.6 
83.2 


89.0 
85.8 
38.8 
40.5 
25.8 

21.3 
21.0 
19.4 
17.2 
16.8 


19.0 
20.1 
19.7 
21.1 
18.4 
19.1 
21.0 


22.5 
20.5 
20.6 
20.7 
21.0 


15.8 
14.7 
13.1 
14.1 
13.4 

12.9 
12.5 
12.2 
12.4 
12.7 

12.6 
12.7 
12.6 
12.3 
11.8 


feet. 
0.6 
0.6 
0.6 
0.7 
0.6 


1.0 
1.0 
1.0 
1.1 
1.8 

1.8 
1.4 
1.5 
1.5 
1.5 
1.6 

1.7 
1.9 
1.9 
2.0 
2.0 
2.0 


1.9 
1.8 
1.9 
1.9 
1.5 

1.4 
1.4 
1.3 
1.3 
1.2 


1.8 
1.3 
1.3 
1.8 
1.4 
1.8 
1.4 


1.4 
1.8 
1.8 
1.4 
1.4 


1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.0 
1.0 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 


LWQ. 


feet. 
1.1 
1.1 
1.1 
1.8 
1.1 


0.9 
0.8 
0.9 
1.0 
1.1 

1.1 
1.2 
1.8 
1.8 
1.8 
1.4 

1.5 
1.6 
1.6 
1.7 
1.7 
1.7 


1.6 
1.5 
1.6 
1.7 
1.3 

1.4 
1.2 
1.1 
1.1 
1.1 


1.2 
1.2 
1.2 
1.2 
1.8 
1.2 
1.2 


1.8 
1.2 
1.2 
1.2 
1.2 


1.1 
1.0 
1.0 
1.0 
1.2 

0.9 
0.9 
0.9 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  TA. 


8  06 


8  14 


Tropic 
range. 


Mean  .sea  level 

above  plane  of— 

Varia- 
tion o: 

T>    ^.     «,      .    the  con 

Predic-  Tropic      pass. 


feet. 
1.2 
1.2 
1.2 
1.4 
1.3 


1.8 
1.2 
1.3 
1.4 
1.6 

1.7 
1.8 
1.9 
1.9 
1.9 
2.0 

2.2 
2.3 
2.8 
2.5 
2.5 
2.5 


2.4 
2.8 
2.4 
2.6 
2.0 

1.8 
1.8 
1.7 
1.6 
1.6 


1.8 
1.8 
1.8 
1.8 
1.7 
1.8 
1.9 


1.9 
1.8 
1.8 
1.9 
1.9 


1.6 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.4 
1.8 
1.8 

1.8 
1.8 
1.8 
1.7 
1.7 


I 


tious. 


LLW. 


feet. 
8.8 
8.5 
3.5 
5.5 
5.5 


6.4 
6.0 
6.4 
8.0 
10.4 

11.0 
12.0 
13.8 
14.4 
16.0 
16.5 

18.0 
19.5 
21.5 
24.0 
25.2 
18.5 


22.6 
20.5 
22.5 
23.5 
15.0 

11.9 
12.2 
11.2 
10.0 
9.0 


8.7 
9.7 
9.5 

10.2 
9.1 
9.2 

10.2 


10.8 
9.9 
10.0 
10.0 
10.2 


7.6 
7.0 
6.2 
6.8 
6.4 

6.2 
6.0 
5.8 
5.5 
5.6 

5.6  I 
5.6  I 
5.6 
5.4  , 
5.2  1 


5.7 
5.1 
5.7 
7.1 
9.2 

9.7 
10.6 
12.1 
12.6 
14.2 
14.5 

15.7 
17.4 
18.9 
21.1 
22.2 
16.5 


19.9 

lai 

19.8 
20.7 
13.8 

10.7 
10.8 
9.8 
8.8 
8.0 


9.5 
10.0 

9.8 
10.3 

9.2 

9.5 
10.4 


11.2 
10.2 
10.3 
10.3 
10.4 


7.9 
7.3 
6.5 
7.0 
6.7 

6.4 
6.3 
6.1 
6,1 
6.2 

6.2 
6.2 
6.2 
6.0 

5.8 


We»t. 


feet. 

o 

8.4 

19.  { 

3.2 

19.  ( 

3.2 

19.  ( 

4.9 

19.1 

8.8 

19.  ( 

18.1 
19.  ( 
19.1 
19.  ( 
19.  < 

19.  ( 
19.1 

20.  < 
20  i 
21.( 

21.  < 

21.! 

21.  i 

22.  ( 
22.  ( 
21.1 
21.  i 


22.1 
22.1 
22.  J 
22.1 
21.) 

20.  i 
20.) 
19.  i 
19.) 
18.  i 


19.) 
19.1 
19.) 
19.) 
19.) 
19.  < 
19.  ( 


19.  < 
19.  ( 
19.) 
19.) 
19.  ( 


19.  ( 
18.1 
18.1 
18.  < 
18.  ( 

18.  ( 
18.  ( 
18.  ( 
18.  ( 
18.  ( 

17.  f 

17.! 

n.t 

17.1 
17.? 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

1 

1 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

—   - 

Number. 

1 

Lati- 
tude. 

Longitude. 

Name. 

Pa«e. 

Time. 

HW.          LW. 

1 

lUt    1 
Height.           >: 

HW.      LW. 

Arc.     Time. 

West. 

°    '      h.m. 

67  59       4  32 

68  01       4  32 
68  05       4  32 
68  11       4  33 
68  12       4  33 
68  22       4  33 

68  17  ,     4  83 
68  12  1    4  33 
68  19  '     4  33 
68  20  i    4  33 
(kS  21       4  33 
68  25       4  34 

68  26  1     4  34 
68  34       4  34 
68  32       4  34 
68  26       4  84 

1 

1 

NORTH  AMERICA  (East 
Coast)— Continued. 

MAiNE—c'ontinued. 

North. 
0    * 
44  28 
44  24 
44  23 
44  28 
44  31 
44  26 

44  26 
44  23 
44  16 
44  22 
44  15 
44  20 

44  30 
44  24 
44  18 
44  10 
44  13 
44  18 

43  52 

44  01 
44  04 
44  03 
44  08 

44  09 
44  06 
44  09 
44  12 
44  13 

44  12 
44  23 
44  25 

44  28 
44  35 
44  45 
44  49 

44  06 
43  58 

43  56 

44  04 

43  52 

44  02 
44  06 
43  52 

43  52 

44  03 

43  50 
43  49 

43  52 

44  00 
43  53 

43  45 
43  49 
43  55 

43  58 
41  00 

44  01 
44  05 
44  14 
44  17 
44  18 

Boston 

09 
69 
69 
69 
69 
69 

69 
69 
69 
69 
69 
69 

69 
69 
69 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 

69 
69 
69 
69 

65 
65 
65 
65 
65 

65 
6.> 
65 
65 
65 

65 
65 
6!^ 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

Timem 

7S° 

h.m. 
-0  44 
-0  50 
-0  48 
-0  40 
-0  30 
-0  29 

-0  88 
-0  47 
-0  87 
-0  35 
-0  46 
-0  37 

-0^ 

-0  31 
-0  36 
-0  44 
-0  38 
-0  20 

-0  51 
-0  49 
-0  45 
-0  42 
-0  29 

-0  34 
-0  27 
-0  38 
-0  87 
-0  28 

-0  23 
-0  12 
-0  01 

-0  08 
+0  13 
+0  53 
-t-1  11 

-0  07 
-0  21 
-0  19 
+  0  06 
-0  24 

-0  06 
+0  14 
-0  24 
-0  14 
+0  11 

-0  14 
-0  14 
-0  08 
+0  10 
+0  08 

+0  11 
+0  06 
+1  00 
+2  13 
+2  15 

+2  18 
+2  42 
+8  25 
+3  51 
+4  06 

eridian, 

h.  m. 
-0  44 
-0  51 
-0  49 
-0  41 
-0  30 
-0  29 

-0  39 
-0  42 
-0  38 
-0  36 
-0  47 
-0  38 

-0  27 
-0  31 
-0  37 
-0  45 
-0  42 
-0  24 

-0  55 
-0  53 
-0  49 
-0  46 
-0  33 

-0  87 
-0  31 
-0  42 
-0  41 
-0  82 

-0  27 
-0  15 
-0  04 

-0  06 
+0  11 
+0  57 
+1  20 

-oa> 

-0  20 
-0  18 
+0  07 
-0  24 

-0  06 
+0  16 
-0  24 
-0  14 
+0  12 

-0  14 
-0  14 
-0  08 
+0  11 
+0  09 

+0  08 
+0  06 
+1  18 
+2  84 
+2  36 

+2  47 
+3  12 
+4  11 
+5  05 
+5  20 

Mean 
Hoi 

/eft.  • 

+  1.4  1 

+1.2 

+1.2 

+1.6^ 

+  1.9 

+0.9 

+0.7 
+0.8 
+0.4 
+0.4 
+0.4 
+0.6 

+0.4 
+1.3 
+0.7 
+  0.6 
+0.4 
-•-0.3 

-0.7 
-0.5 
-0.3 
-0.3 
+0.4 

+0.S 

0.0 

0.0 

+0.2 

-rO.l 

+0.1 
+0.2 
+0.6 

+0.5 
+1.0 
+2.4 
+8.5 

+0.5 
+0.5 
+0.5 
+M 

+0.4 

+0.5 
-LI 
+0.5 
+0.1 
+0.8 

+0.5 
+0.6 
+0.7 
+0.9 
+0.4 

-0.6 
-0.8 
-2.6 
-4.2 
-8.3 

-2.9 
-8.8 
-8.8 
-4.6 
-4.6 

j 

DfTC                    1 

er. 
/ed. 

0.0     i.r 
0.0     : 

2 

Prospect  Hart>or 

Boston 

Boston 

Boston 

Boston 

Winter  Hartx)r,  Frenchman  Bay... 
Eastern  Pt.  Har.,  Frenchman  Bay.. 
Sullivan,  Frenchman  Bay 

0.0     :.;;  ■ 
0.0     1. : 
0.0     1... 

G 

Mount  Deaert  Narrows 

Boston 

0.0        1.V 

1    7 
8 
9 
10 

\\i 

lis 

•  14 

|15 

16 

!  17 

>  18 

'  19 

Sallabury  Cove,  Mti  Desert  Island.. 
Bar  Harbor,  Mount  Desert  Island.. 
Southwest  Har,  xMt.  Desert  Island. . 
Somesville,  Mount  Desert  Island... 
Bass  Harbor,  Mt.  Desert  Island  .... 
Pretty  Marsh  Har.,  Mt.  Desert  I.... 

Union  River.  Blue  Hill  Bay 

Blue  Hill  Harbor,  Blue  Hill  Bay... 
Allen  Cove.  Blue  Hill  Bav 

Bfwton 

0.0     1.1: 
0.0     I  " 
0.U     i"< 
o.P     1.4 

0.0       1'4 

0.0     i'« 

0.0      I 'A 
0.0       1  U 
0.0      1.1- 
0.0     ]  ■> 

0.0        I'M 

0.0    :•& 

1 

0  0      0.£ 

BoHi(m 

BosU>n 

Boston 

Boston 

Boston 

I'oston 

Boston 

Boston 

Mackerel  Cove.  Blue  HillBav 

Naskeag  Har.,  EKgt'mogwrin  Reach. 
Sedgwick,  Eggemoggin  Reach 

Penobscot  Bay. 
Matinicus  Harbor 

Boston 

68  33 
68  37 

68  53 
68  37 
68  39 

434 
4  34 

4  86 
434 
4  8.% 

Boston 

Boston 

Boston  . 

10 

Head  Harbor,  Isle  au  Haul 

Kimball  Island 

Boston 

0.0       0./" 

21 

Boston 

0  0      if ."' 

'  22 

Carvers  Harbor.  Fox  Islands 

Iron  Point,  Fox  Islands 

68  50  !     4  35 

Boston 

0.0      I'.  .J'  ' 

1  23 

68  52 

68  53 

69  06 
68  40 
68  38 

68  41 

69  03 

68  48 

69  00 

68  49 
68  49 
68  50 

68  47 

69  08 
69  12 
69  16 
69  11 
69  29 

69  24 

485 

486 
436 
4  35 
4  35 
4  35 

4  36 
485 
486 

4  35 
4a5 
4  35 
4  35 

4  36 
4  37 
4  37 
4  37 
488 

4  38 

Boston 

0  0      l.-.'i 

1 

■  24 
25 

Pulpit  or  North  Harbor,  Fox  Is. . . . 
Rockland 

Boston 

0.0    }« 
0.0     iw 
0.0      li" 

0.0    ll: 
0.0   It. 

0.0    :v: 
0.0    :.'t 
0.0    i.« 

0.0    i.« 
0.0    1.11 

Boston 

26 

Greens  I^anding.  Deer  Isle 

BosUm 

27 

Oceanville,  Deer  Isle 

Boston 

28 

Northwest  Harbor,  Deer  Isle 

Boston 

I29 

'i? 

82 
33 
34 
35 

36 
37 

88 
39 
4U 

41 

Camden 

Brjston 

Castine 

Boston 

Belfast 

Boston 

Penobtcot  River. 
Fort  Point 

Boston 

Bucksport 

Boston 

Hampden 

Boston 

0  0    1  ^^ 

Bangor 

Boston 

00    \i'i 

Outer  co(ut. 
OwlsHead 

Portland  . 

1 

00    1  '*^ 

Tenants  Harbor 

Portland '.'. 

00    i>^ 

Herring  Gut 

Portland 

Portland  

0.0    u» 

0.0    :.:: 
0.0    :.w 

0.0     u< 

Thomaston,  St.  George  River 

New  Harbor,  Muscongus  Bay 

Broad  Cove.  Medomak  River 

Portland 

Portland 

42     Waldoboro.  Medomak  River 

69  23  ,    4  :i8 
69  32       4  88 

Portland 

0  0     I  .'•  - 

43 

Johns  Bav 

Portland 

0.0     1*1 

44 

East  Boothbav.  DamariM^otta  K 

69  35 
69  33 

69  39 
69  43 
69  42 
69  40 
69  44 

69  47 
69  48 
69  49 
69  52 

4  38 

438 

4  39 
4  39 
4  39 
4  39 
4  39 

4  39 
4  39 
4  89 
4  39 

Portland 

0  0     1."' , 

46  1  Newcastle,  Damariticotta  River  — 

46     Boothbay 

'  47     Herman  Harbor,  Sheepwot  River.. 

'  48  ■  J ewett  Cove,  Sheepscot  River 

■  49     Wiacasset.  Sheenscot  River 

Portland 

00       M ' 

Portland 

0.0     i.i« 
0.0      11* 

Portland 

Portland 

0  0      1  !* 

Portland 

0.0     1: 

50 

51 
52 

Hockomoc  Bay 

Portland 

0  0      14 

Hunni well  Point 

Portland 

0  0       0  £ 

PhiDtisbursr 

Portland  .... 

0  0      of ' 

53 

rnpi«Durg 

Portland 

0  0     0*:' 

'  M      PU»fLSHnt  Point 

Portland 

0.0       0^!' 

55 

Abagadaiset  Point 

69  49  >    4  39 

1 
69  53       4  40 

Portland 

0.0     ii.&' 

56 

Rowdninham 

I*ortland 

0  0      0.»"  1 

57  1  )re«l  en 

58  Gardiner 

59  Hallowell 

60  Auirusta 

69  47 
69  46 

4  39 
4  39 

Portland 

0.0 1   i'.^' ' 

l*ortland 

0.0:    i'\ 

69  47       4  39 
69  46       4  39 

Portland 

ao    ci' 

Portland 

0.0      1 1* 

-         - 

_ 

AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

.% 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 
inter-  i  range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com 

pa&H. 

B 

Y, 

HWI. 

LWI. 

HHWI. 

LLWI. 

val.    ! 

. 

Wesi. 

h.  tn. 

A.  m. 

h.  m. 

h.  m. 

Seei, 

/erf. 

Sett, 

ftei. 

fcti. 

/crt. 

A.  m. 

/«/. 

/ert. 

Sett. 

o 

1 

10  56 

4  46 

10  50a 

4  M6 

11.0 

12.6 

9.2 

12.3 

1.4 

1.1 

'       1.8 

•     5.5 

6.1 

17.5 

2 

10  50 

4  39 

10  44a 

4  476 

10.8 

12.4 

9.1 

12.2 

1.4 

1.1 

1.7 

5.4 

6.0 

17.0 

3 

10  52 

4  41 

10  46a 

4  496 

10.8 

12.4 

9.1 

12.2 

1.4 

1.1 

1.7 

5.4 

6.0 

17.0 

4 

10  59 

4  48 

10  53a 

4666 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1    

1.8 

5.6 

6.2 

17.0 

5 

11  09 

4  59 

1103a 

5  076 

11.6 

13.2 

9.7 

12.9 

1.4 

1.1 1.8 

6.8 

6.3 

17.0 

6 

11  10 

500 

11  04a 

6086 

10.6 

11.8 

9.1 

11.9 

1.4 

1.1 

1.8 

5.2 

5.7 

17.0 

7 

11  01 

4  50 

10  56a 

4  586 

10.3 

11.6 

8.9 

11.7 

1.4 

1.1 

1.8 

6.2 

5.8 

17.0 

8 

10  62 

4  47 

10  46a 

4  656 

10.4 

11.8 

9.0 

11.6 

1.4 

1.1 

1.8 

•      5.2 

5.7 

17.0 

9 

11  02 

4  51 

10  66a 

4  586 

10.0 

11.6 

8.5 

11.8 

1.8 

1.0 

:      1.7 

5.0 

6.6 

16. 5 

10 

11  04 

463 

10  68a 

6  016 

10.0 

,      11.5 
11.5 

8.4 

11.2 

1.8 

1.0 

1.7 

5.0 

6.5 

16.5 

11 

10  53 

4  42 

10  47a 

4  506 

10.0 

8.4 

11.2 

1.3 

1.0 

1.7 

6.0 

6.5 

16.5 

12 

11  01 

450 

10  55a 

4  586 

10,2 

11.7 

8.6 

11.5 

1.8 

1.1 

'        1.7 

5.1 

5,7 

16.5 

13 

n  11 

6  01 

11  05a 

5  096 

10.0 

11.5 

8.4 

11.2 

1.8 

1.1 

■        1.7 

6.0 

5.5 

16.5 

14 

11  07 

4  57 

11  Ola 

6a=i6 

10.9 

12.6 

9.2 

.    12  8 

1.4 

1.1 

1.8 

5.4 

6.3 

16.5 

15 

11  02 

4  61 

10  56a 

4  596 

10.9 

11.8 

8.7 

11.6 

1.3 

1.1 

1.7 

5.2 

6.7 

16.5 

•  16 

10  54 

4  43 

10  48a 

4  516 

10.2 

11.7 

8.6 

11.6 

1.8 

1.1 

1.7 

5.1 

5.7 

16.5 

1  17 

11  00 

4  46 

10  54a 

4  546 

10.0 

11.6 

8.4 

11.2 

1.8 

1.0 

1.7 

6.0 

5.6 

16.5 

,  18 

11  18 

504 

11  12a 

6  126 

9.9 

11.4 

8.8 

11.1 

1.8 

1.0 

1.7 

5.0 

6.5 

16.5 

19 

10  45 

4  31 

10  39a 

4  896 

8.9 

10.2 

7.5 

10.1 

1.2 

1.0 

1.6 

4.4 

6.0 

16.0 

20 

10  49 

485 

10  43a 

4  436 

9.1 

10.5 

7.6 

10.8 

1.2 

1.0 

1.6 

4.6 

5.1 

16.0 

21 

10  52 

438 

10  46a 

4  466 

9.8 

10.7 

7.8 

10.5 

1.3 

1.0 

1.6 

4.6 

6.2 

16.0 

22 

10  55 

4  41 

10  49a 

4  496 

9.3 

10.7 

7.8 

10.5 

1.3 

1.0 

1.6 

4.6 

6.2 

16.0 

23 

11  08 

4  54 

11  02a 

5  026 

10.0 

11.5 

8.4 

11.2 

1.3 

1.0 

1.7 

6.0 

6.5 

16.0 

124 

11  02 

4  49 

10  56a 

4  676 

9.9 

11.4 

8.8 

11.2 

1.8 

1.0 

8  14 

1,7 

6.0 

5.5 

16.0 

25 

11  09 

4  66 

11  03a 

5  036 

9.6 

11.0 

8.1 

10.8 

1.3 

1.0 

,1.6 

4.8 

6.5 

16.0 

26 

10  59 

4  45 

10  53a 

4536 

9.6 

11.0 

8.1 

10.8 

1.8 

1.0 

1.6 

4.8 

5.8 

.16.0 

27 

11  00 

4  46 

10  54a 

4  546 

9.8 

11.3 

8.2 

11.0 

1.8 

1.0 

1.7 

4.9 

5.4 

16.0 

28 

11  09 

4  55 

11  08a 

6036 

9.7 

11.2 

8.1 

10.9 

1.8 

1.0 

1.6 

4.8 

6,4 

16.0 

29 

11  13 

4  69 

11  07a 

5  076 

9.7 

11.2 

8.1 

10.9 

1.3 

1.0 

1.6 

4.8 

5.4 

16.0 

30 

11  25 

6  12 

11  19a 

5206 

9.8 

11.8 

8.2 

11.0 

1.3 

1.0 

1.7 

4.9 

6.4 

16.5 

31 

11  35 

6  22 

11  29a 

5806 

10.2 

11.7 

8.6 

11.6 

1.3 

1.1 

1.7 

6.1 

6.7 

16.5 

32 

11  34 

6  21 

11  28a 

5296 

10.1 

11.6 

8.5 

11.3 

1.3 

1.0 

1,7 

5.0 

6.7 

17,0 

33 

11  50 

688 

11  44a 

5  466 

10.6 

12.2 

8.9 

11.9 

1.8 

1.1 

1.7 

5.3 

6.9 

17,0 

31 

006 

6  24 

0006 

6  3.6 

12.0 

18.8 

10.8 

18.2 

1.4 

1.1 

1.8 

6.0 

6.5 

17.0 

30 

023 

6  47 

0  186 

6  646 

18.1 

16.1 

11.0 

13.4 

1.5 

1.2 

1.9 

6.6 

7.2 

17.5 

36 

11  09 

4  66 

1108a 

8056 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

6.2 

16.0 

37 

10  54 

4  40 

10  48a 

4  496 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

6.2 

16.0 

38 

10  56 

4  42 

10  60a 

4  516 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

6.2 

16.  C 

39 

11  21 

507 

11  15o 

6  166 

10.0 

11.6 

8.4 

11.2 

1.6 

1.2 

1.9 

5.0 

5.6 

16.  C 

40 

10  50 

436 

10  44a 

4  446 

9.8 

10.7 

7.8 

10.5 

1.4 

1.1 

1.8 

4.6 

5.2 

I5.fi 

41 

11  08 

453 

11  02a 

6  026 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

6.8 

16.0 

42 

1    11  28 

6  14 

11  22a 

6  236 

10.0 

11.5 

8.4 

11.2 

1.5 

1.1 

1.9 

6.0 

5.5 

16.0 

43 

10  50 

435 

10  44a 

4  446 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

6.8 

15.  .-J 

44 

11  00 

4  45 

10  53a 

4  556 

9.0 

10.4 

7.6 

10.2 

1.4 

1.1 

1.8 

4.6 

4.7 

15.  S 

45 

11  25 

6  11 

11  19a 

5  206 

9.7 

11.2 

8.1 

10.9 

1.5 

1.2 

1.8 

4.8 

5.5 

16.0 

46 

10  59 

4  44 

10  53a 

4  536 

9.4 

10.8 

7.9 

10.6 

1.4 

1.1 

1.8 

4.7 

5.5 

15.5 

47 

10  69 

4  44 

10  53a 

4  536 

9.5 

10.9 

8.0 

10.7 

1.4 

1.1 

1.8 

4.8 

5.3 

15.  e 

48 

11  06 

450 

10  69a 

4  596 

9.6 

11.0 

8.1 

10.8 

1.4 

1.1 

1.8 

4.8 

6.3 

15.  S 

49 

11  23 

5  09 

11  17a 

6  186 

9.8 

11.2 

8.2 

11.0 

1.5 

1.2 

1.8 

4.9 

6.5 

16.  C 

50 

11  21 

6  07 

11  15a 

6  166 

9,3 

10.7 

7.8 

10.6 

1.4 

1.1 

1.8 

4.6 

5.2 

15.6 

'51 

11  24 

5  01 

11  17a 

5  116 

8.3 

9.5 

7.0 

9.5 

1.4 

1.1 

1.7 

«   4.2 

4.6 

15.  C 

52 

11  19 

5  01 

11  Vhi 

5  146 

8.6 

9.9 

7.2 

9.H 

1.4 

1.1 

1.7 

4.3 

4.8 

15.  ."i 

53 

12  13 

6  16 

12  0x1 

6  276 

6.8 

7.8 

6.2 

7.3 

1.2 

1.0 

1.6 

3.2 

3.6 

15..^ 

54 

1  01 

7  32 

0  516 

7  466 

4.7 

6.4 

4.0 

5.5 

1.0 

0.8 

1.3 

2.4 

2.7 

15.  f 

55 

1      1  03 

7  34 

0  55/> 

7  466 

5.6 

6.4 

4.7 

6.5 

1.1 

0.9 

1.4 

2.8 

3.2 

15.  f 

las 

1  05 

7  41 

0  676 

7  566 

6.0 

6.9 

5.0 

7.0 

1.1 

1.0 

1.5 

3.0 

3,5 

15.  C 

57 

130 

8  10 

1  226 

8  226 

5.1 

5.9 

4.3 

6.0 

1.1 

0.8 

1.3 

2.6 

2.9 

16.  C 

5S 

1      2  13 

9  09 

2  m> 

9  216 

5.1 

5.9 

4.3 

6.0 

1.1 

0.8 

1.3 

2.6 

2.9 

16.  C 

59 

1      2  39 

10  03 

2  296 

10  176 

4.3 

4.9 

3.6 

5.1 

1.0 

0.8 

1.2 

2.2 

2.5 

16.  C 

60 

i  '^-^ 

10  18 

2  446 

10  326 

4.3 

4.0 

3.6 

5.1 

1.0 

0.8 

1.2 

2.2 

2.5 

16.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  podtlon.        «««»^I?«P?r  ""■ 


Station. 


NORTH  AMERICA  (Ea8T 
Coast)— Continued. 

MAIN&— continued. 

Otuwv  Bay. 


Small  Point  Harbor 

Foster  Point,  New  Meadow  R. , 

Lowell  Cove.  Orrs  Island , 

Mericoneag  Sound 

Harpswell  Harbor 


Potts  Harbor 

Middle  Bay  Cove,  Penneirs  Wharf. 

Maquoit  Bay 

Bartol  Point,  Freeport  River 

Great  Chebeag  Island 

Parker  Point,  Yarmouth  River 

Portland 


Outer  coast. 


Richmonds  Island 

Wood  Island 

Saco  River  Entrance . 
Kennebunk  Port 


NEW  HAMPSHIRE. 


Portsmouth 

Isles  of  Shoals  Light. 
Hampton  Harbor 


MASSACHUSETTS. 


Newburjrport 

Ipewich  Entrance . 

Annisquam 

liockport 

Gloucester 


Salem 

Marblehead . . , 

Nahant 

Lynn  Harbor.. 
Boston 


Boston  Light 

Coha.sset  Harbor. 

Gurnet  Light 

Plymouth 

Sandwich 


Sandy  Neck  Light 

Wellfleet,  Cape  Cod 

Provincetown,  Cape  Cod  . 
Race  Point.  Cape  Cod  .... 
Nauset  Harbor,  Cape  Cod. 

Pleasant  Bay,  Cape  Cod  . . 

Chatham,  Cape  Cod 

Monomoy  Point 

Pollock  Rip 


yaiUucket  Sound,  north  »ide. 


Lati- 
tude. 


North. 
o  t 
43  44 
43  62 
43  46 
43  43 
43  46 

43  44 
43  51 
43  51 
43  50 
43  45 
43  47 
43  89 


43  83 
43  27 
43  28 
43  22 


43  05 
42  58 
42  54 


42  48 
42  41 
42  40 
42  39 
42  37 

42  82 
42  30 
42  25 
42  27 
42  22 

42  20 
42  15 
42  00 
41  57 
41  46 

41  43 

41  56 

42  08 
42  04 

41  48 

41  43 
41  40 
41  33 
41  33 


Stage  Harbor 41  40 

Basw  River  Breakwater 41  38 

Point  Gammon 41  37 

Hyannis '4138 

Succonnesset  Point 41  83 


Nantucket  Island. 


Great  Point 

Wauwinet  (outer  shore). 
Slasconset . 


41  23 
41  20 
41  16 


49 
60 
51 

52  I  Tom  Ne vers  Head 41  14  I 

53  '  Forked  Pond 41  14 

54  I  W^eweeder '  41  14 

i  55     Smith  Point,  south  side i  41  17 

I  56     Smith  Point,  north  side i  41  17 

I  57     Nantucket  Harbor 41  17 

I       I  I 


Longitude. 


Tidal  differences. 


Time. 


lUL 


Arc.     Time. 


Name. 


West. 


69  61 
69  53 

69  59 

70  01 
70  00 

70  02 

69  57 

70  01 
70  06 
70  06 
70  08 
70  15 


70  14 
70  20 
70  24 
70  28 


70  44 
70  37 
70  49 


70  52 
70  50 
70  41 
70  37 
70  40 

70  53 
70  61 
70  54 

70  57 

71  03 

70  53 
70  47 
70  36 
70  40 
70  28 

70  17 
70  02 
70  11 
70  15 
69  56 

69  58 

69  58 

70  00 
69  55 


69  58 

70  11 
70  16 
70  17 
70  29 


70  03 
70  00 

69  58 

70  01 
70  02 

70  06 
70  15 
70  15 
70  06 


4  89 

4  40 
4  40 
4  40 
4  40 

4  40 
440 
4  40 
4  40 
4  40 
4  41 
4  41 


4  41 
4  41 
442 
4  42 


4  48 
442 
448 


443 
4  43 
4  43 
4  42 
4  43 

4  44 
4  43 
4  44 
4  44 
4  44 

4  44 

4  43 
4  42 
443 
4  42 

4  41 
4  40 
4  41 
4  41 
4  40 

4  40 
4  40 
4  40 

4  40 


4  40 
4  41 
4  41 
4  41 
4  42 


Page. 


Height.         ^    I 
rati** 


Portland 
Portland 
Portland 
Portland 
Portland 

Portland 
Portland 
Portland 
Portland 
Portland 
Portland 
Portland 


Portland  . 
Portland  . 
Portland  . 
Portland  . 


Portland  . 
Portland  . 
Portland  , 


Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston . 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 


09 


Newport 73 

Newport 73 

Newport •  73 

Newjjort 73 

Old  Point  Comfort  I  105 


Newport '  73 

Newport '  73 

Old  Point  Comfort  105 

Old  Point  Comfort  ia5 


4  40 
4  40 
4  40 
4  40 
4  40  I  Old  Point  Comfort     105 

4  40  Old  Point  Comfort  I    105 

4  41  Old  Point  Comfort.    105 

4  41  OldPointComfort!    106 

4  40  OldPointComfort     106 


Time  meridian, 
7^  W. 


+0  21 

000 

-0  02 

-0  17 


-Oil 
+0  01 
-0  03 
+0  06 


000 
+0  82 
+0  26 
+0  29 
+0  01 
+0  27 

000 


Jfean  Low 
Water. 


+0  14 
+0  09 
+0  17 


+0  14 
+0  08 
+0  04 
-0  13 
-0  07 

-0  12 
-0  20 
-0  19 
-0  08 
0.00 

-0  19 
-0  19 
-0  07  I 
-0  10  ; 
+0  02 

+0  06  ' 
-0  12  t 
-0  02 
-0  10  ' 
+0  18 

+1  09 
+0  89 
+0  28 
+0  18 


+4  44 
+4  40 
+4  87 
+4  86 
+3  08 


+4  21 
+4  87 
+2  25 
+1  13 
-0  30 

-1  02 
-1  13 
+3  06 
+3  19 


+0  16  +0.3 
+0  08  -0.2 
+0  18     -1,2 


+0  16 
+0  10 
+0  06 
-0  12 
-0  05 

-0  15 
-0  22 
-0  21 
-0  10  I 
000  ' 

-0  22 
-0  22  I 
-0  09 

-0  11  I 
000 

+0  04  ' 
-0  13 
-0  04 
-0  13 
+0  40 


0.0, 
0.0 


0.0  I  OM 

0.0  0.96 

0.0  oj: 

0.0  0.?.' 

0.0.  i.» 


AND  TIDAL  CONSTANTS. 
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Interval. 


B 


Mean. 


HWI.     LWI. 


h.  m. 

10  58 

11  83 
11  12 
11  10 

10  55 

11  12 
11  39 
11  86 
1187 
U  13 
11  85 
11  11 


11  00 
11  12 
11  07 
11  15 


11  23 
11  19 
11  26 


11  28 
11  17 
11  13 

10  57 

11  02 

11  16 
11  09 
11  09 
11  20 
11  28 

11  09 
11  10 
11  23 
11  19 
11  32 

11  36 
11  20 
11  29 
11  21 

11  50 

0  16 

12  11 
12  00 
1150 


008  I 
003 
000 
12  23 
12  16 


12  10 
0  01 

11  35 
10  23 

8  40 

808 
7  56 

12  14 
0  04 


A.  m. 
4  43 
622 
4  57 
465 
4  86 

4  57 
529 
523 

5  26 
458 
528 
456 


445 

4  51 
462 

5  01 


509 
458 
5  12 


6  10 
504 
500 
4  43 
4  49 

503 
4  57 

4  57 

5  08 
5  18 

4  66 

4  57 

5  11 
508 
5  20 

525 
509 
5  17 

5  08 

6  02 

7  05 
5  57 
5  38 
5  38 


6  07 
550 
5  37 
5  35 
5  41 


5  40 

6  03 
525 
8  44 
2  34 

1  56 
1  45 

5  44 

6  00 


Tropic. 


HHWI,      LLWI. 


h.   m. 

10  51a 

11  26a 
11  05o 
11  03a 

10  48a 

11  06a 
11  33a 
11  29a 
11  80a 
1106a 
11  28a 
11  08a 


10  53a 
1105a 

11  00a 
11  08a 


11  16a 
11  12a 
11  19a 


11  16a 
11  10a 
11  06a 
10  60a 

10  56a 

11  10a 
11  03a 
11  03a 
11  14a 
11  22a 

11  03a 
11  04a 
11  17a 
11  13a 
11  26a 

11  90a 
11  14a 
11  23a 

11  15a 
U  43a 

0  076 

12  01a 
11  60a 
11  40a 


0086 
0036 
0  006 
12  23a 
12  16a 


12  10a 
0  016 

11  35a 
10  23a 

8  40a 

808a 
7  56a 

12  14a 
0  046 


h.  m. 
4686 
5826 
6  076 
6056 
4466 

5  076 
5386 
5  326 
5  366 
5  086 
5336 
5056 


4556 
6  016 
6  026 
6  116 


6  196 
6086 
6226 


5  216 
5  146 
5  106 

4  636 
4696 

5  126 
5066 
6066 
5  176 

5  276 

6056 

6  066 
6  206 
5  176 

5  296 

6  346 
6  186 
6  266 

5  176 

6  1*26 

7  186 
6  116 
6  016 
5  516 


6  646 
5866 
5  246 

5  216 

6  216 


5266 
5  bob 
5096 
3236 
2  116 

1  396 
1  286 
5  286 
5  466 


Range  of  tide. 


Mean 
(Mn). 


feet. 
8.7 
8.9 
8.8 
8.6 
8.9 

8.7 
9.4 
9.5 
9.0 
8.9 
9.1 
8.9 


.8.6 
8.9 
8.9 
8.9 


9.2 

8.7 
7.7 


7,9 
8.8 
8.8 
8.6 
8.9 

9.0 
9.2 
9.3 
9.5 
9.6 

9.6 
9.4 
9.4 
10.2 
9.7 

9.3 
10.7 
9.2 
8.9 
6.5 

3.5 
4.0 
3.7 
4.1 


3.3 
3.7 
3.3 
8.1 
1.9 


8.0 
3.8 
2.3 
1.2 
1.4 

2.2 
2.2 
2.7 
3.1 


Spring 


feet. 
10.0 
10.2 
10.1 
9.9 
10.2 

10.0 
10.8 
10.9 
10.4 
10.2 
10.6 
10.2 


9.9 
10.2 
10.2 
IU.2 


10.6 
10.0 

8.8 


9.1 
10.1 
10.1 

9.9 
10.2 

10.4 
10.6 
10.7 
10.9 
10.9 

10.9 
10.8 
10.8 
11.7 
11.2 

10.7 
12.3 
10.6 
10.2 
7.6 

4.0 
4.6 
4.3 
4.7 


4.0 
4.6 
4.0 
3.8 
2.4 


3.7 
4.0 
2.8 
1.4 
1.7 

2.7 
2.7 
3.3 
8.8 


Neap 

(Np). 


feet. 
7.8 
7.6 
7.4 
7.2 
7.5 

7.3 
7.9 

8*0 
776 
7.6 
7.6 
7.6 


7.2 
7.6 
7.5 
7.5 


7.7 
7.3 
6.5 


6.6 
7.4 
7.4 
7.2 
7.5 

7.6 
7.7 

7.8 
8.0 
8.1 

8.0 
7.9 
7.9 
8.6 
8.1 

7.8 
9.0 
7.7 
7.5 
5.5 

2.9 
8.4 
8.1 
8.4 


2.4 
2.7 
2.4 
2.3 
1.4 


2.2 
2.4 
1.7 
0.9 
1.0 

1.6 
1,6 
2.0 
2.3 


Great 
tropic 
(Gc). 


fed. 

9.9 
10.1 
10.0 

9.8 
10.1 

9.9 
10.6 
10.7 
10.2 
10.1 
10.3 

9.8 


9.8 
10.2 
10.2 
10.2 


10.4 
10.0 
8.8 


9.0 
9.9 
9.9 
9.7 
10.0 

10.0 
10.0 
10.1 
10.3 
10.1 

10.8 
10.2 
10.2 
11.0 
10.5 

10.1 
11,5 
10.0 
9.7 
7.1 

3.9 
4.5 

4.2 
4.6 


8.5 
8.9 
3.5 
3.3 
2.1 


3.2 
3.5 
2.6 
1.3 
1.6 

2.4 
2.4 
2.9 
3.3 


'^^^^>^-^----- 


Mean  sea  level 
above  planeof— 


HWQ. 


feet. 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.2 


1.4 
1.4 
1.4 
1.4 


1.4 
1.4 
1.8 


1.3 
1.4 
1.4 
1.4 
1.4 

1.8 
1.8 
1.3 
1.3 

1.4 

1.3 
1.3 
1.3 
1.4 
1.8 

1.8 
1.4 
1.3 
1.8 

1.0 


0.7 
0.9 
0.8 
0.9 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0,7 
0.6 
0.4 
0.5 

0.6 
0.6 
0.7 
0.7 


LWQ. 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 


1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.0 


1.0 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1,0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
0.7 

0.5 
0.6 
0.6 
0.6 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 


Tropic 
HW 

inter- 
val. 


h.  m. 


8  12 


8  56 


Tropic 
range. 


feet 
1.7 
1.8 
1.8 
1.7 
1.8 

1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 


1.7 
1.8 
1.8 
1.8 


1.8 
1.7 
1.6 


1.7 
1.8 
1.8 
1.7 
1.8 

1.6 
1.6 
1.6 
1.7 
1.6 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.8 
1.6 
1.6 
1.3 

0.9 
1.1 
1.0 
1.1 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0.7 
0.6 
0.4 
0.6 

0.6 
0.6 
0.7 
0.7 


Predic- 
tions. 


feet. 
4.4 
4.4 
4.4 
4.3 
4.4 

4.4 
4.7 
4.8 
4.5 
4.4 
4.6 
4.5 


4.8 
4.4 
4.4 
4.4 


4.6 
4.4 
8.8 


4.0 
4.4 
4.4 
4.3 
4.4 

4.5 
4.6 
4.6 

4.8 
4.8 

4.8 
4.7 
4.7 
5.1 
4.8 

4.6 
6.4 
4.6 
4.4 
3.2 

1.8 
2.0 
1.8 
2.0 


1.6 
1.8 
1.6 
1.6 
1.0 


1.5 
1.6 
1.2  ! 
0.6  I 
0.7 

1:1  i 

1.4 
1.6 


Tropic 
LLW. 


feet. 
4.9 
5.0 
4.9 
4.8 
5.0 

4.9 
6.2 
6.3 
5.0 
6.0 
5.1 
4.9 


4.8 
6.0 
5.0 
5.0 


5.1 
4.9 
4.3 


4.4 

4.9 
4.9 
4.8 
5.0 

4.9 
4.9 
4.9 
5.0 
5.0 

5.1 
5.0 
6.0 
5.4 
5.2 

4.9 
5.7 
4.9 
4.8 
8.4 

1.9 
2.2 
2.0 
2.2 


l.» 
1.8 
1.6 
1.5 
0.9 


1.5 
1.6 
1.1 
0,6 
0,7 

1.1 
1.1 
1.3 
1.5 


Varia- 
tion of 
the  com- 
pass. 


WcBt. 
o 
15.5 
15.6 
16.6 
16.5 
15.6 

15.6 
16.5 
15.5 
15.5 
15.5 
15.5 
16.5 


15.0 
14.5 
14.5 
14.5 


14.0 
14.0 
18.6 


18.5 
18.5 
18.5 
18.6 
18.5 

18.5 
13.0 
18.0 
13.0 
13.0 

13.0 
13.0 
18.0 
18.0 
18.0 

18.0 
13.5 
18.6 
18.5 
13.5 

13.5 
18.5 
18.0 
18.0 


13.6 
13.0 
13.0 
13.0 
18.0 


18.0 
18.0 
12.5 
12.5 
12.5 

12.5 ; 

12.6  , 
12.6  1 
12.6 
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TABLE  3.  -TIDAL  DIFFERENCES. 


I     ^     ' 

a  \ 
S5 


SUtion. 


Geographic  position. 


Lati-  ' 
tude. 


Longitude. 


NORTH  AMERICA  (East 
Coast)— Continued. 

MASSACHUSETTS^-COntinUed. 

Tuckemuck  Island.  I  ^'^^ 

O       I 

1  I  East  Pond j  41  18 

'  ^fmkeget  Island.  • 

2  I  Life-flaving  station 41  20 

Chappaquiddirk  Island. 

8     Cape  Poge  Light '  '41  25 

4     Chappaquiddiclc  DiJje 41  22 

6  I  Wasque  Point 41  21 


Marthas  Vineyard. 


Edgartown 

Katama  Bay 

Pahognet 

Chilmark  Pond 

No  Mans  Land  Island . 


Gay  Head  Light. 
•     Bigl 


Menemsha  Bight. 
Cedar  Tree  Neck. 
Chappaquonsett. . 
West  Chop  Liglit . 


41  23 
41  22 
41  21 
41  20 
41  1$ 

41  21 
41  21 
41  26 
41  28 
41  29 


16  Vineyard  Haven [  41  28 

17  East  Chop  Light 41  28 

18  CottageClty 41  27 

Vineyard  Sound,  north  side. 

19  MonantHill !  41  83 

20  '  Falmouth 41  82 

21  Nobska  Point  Light 4131 

22  Tarpaulin  Cove 4128 

23  !  Quicks  Hole,  south  side 41  26 


Buzzards  Bay.  | 

Cuttyhunk  Light I  41  25 

Penilcese  Island I  41  27 

Quicks  Hole,  north  side j  41  27 

Kettle  Cove 41  28 

Uncatena  I.,  N.  side  Woods  Hole  ..  41  31 

Woods  Hole,  Fish  Comm.  Wharf. . .  41  31 

Hog  Island  Harbor 41  37 

Pocasset  Harbor 41  41 

Back  River  Harbor 41  44 

Wareham  River 41  44 


34  I  Bird  Island  Light 41 


37 


Mattapobett 41  39 

Clark  Point 41  36 

New  Be«lford 41  38 

Dumpling  Rock  Light 41  82 

Westport 41  31 


RHODE  ISLAND. 


Narragansett  Bay. 


Sakonnet  Point  Light.. 

Newport 

Beavertail  Light 

Wickford 

Prudence  Island  Light . 


Arc.    ,  Time. 


West 

O      t 

70  15 


70  19 


70  27 
70  27 
70  27 


70  31 
70  29 
70  85 
70  43 
70  49 

70  51 
70  47 
70  42 
70  38 
70  86 

70  86 
70  84 
70  83 


70  82 
70  87 
70  89 
70  4h 
70  51 


70  57 
70  65 
70  60 
70  47 
70  42 

70  40 
70  38 
70  37 
70  37 
70  43 

70  43 
70  49 
70  54 
70  65 
70  55 
7104 


I 


41  27  ,  71  12 

41  29  1  71  20 

41  27  71  24 

41  34  71  27 

41  36  71  18 

Bristol  Ferry  Light 4139  7116 

Bristol 41  40  i  71  16  I 

Fall  River,  Mass 41  42  71  lo  , 

East  Greenwich 4140  71  27  i 

Warren 41  44  ,  71  17  I 

NayatPoint 4143!  71  21  I 

Pawtuxet * I  41  46  71  23  ! 

Providence 41  49  I  71  24 


h.m. 
4  41 


4  41 


4  42 
4  42 
4  42 


4  42 
4  42 
4  42 
4  43 
4  43 

4  43 
4  43 
4  43 
4  43 
442  , 

4  42  ; 
4  42 
4  42 


4  42 
4  42 
4  43 
4  43 
4  48 


4  44 
4  44 

4  43 
4  43 


Standard  port  for        '  «,, .  ,  .,- 

TPfprpnr»#»  Tidal  differences. 


4  43 

4  43 

4  42 

4  42 

4  43 

reference, 


Name. 


Page. 


Time. 


tUti« 
Height.        fi  I 


Old  Point  Comfort 


Old  Point  Comfort 


Oldi^oint  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


HW.    '     LW. 

•       I 


IIW.     LW. 


105 


105 


105 
105 
105 


ia5 
105 

XfXy 

105 
105 

105 
105 
105 
105 
105 

105 
105 
105 


Old  Point  Comfort  105 

Old  PointComfort  105 

OldPointComfort  105 

Old  Point  Comfort  105 

Newport 73 


Newport 78 

Newport '  73 

Newport 73 

Newport 78 

Newport :  73 

OldPointComfort  105 

Newport 73 

Newport 73 

Newport ,  73 

Newport 73 


4  43     Newport 78 

4  43  ,  Newport 73 

4  44  I  Newport 73 

4  44     Newport 73 

4  44     Newport 73 

4  44     Newport 73 


4  45 

4  45 

4  46 

4  46 

4  45 

4  45 

Newport 73 

Newport 73 

Newport 73 

Newport 73 

Newport 73 


Newport 

4  45  j  Newport 

4  45     Sandv  Hook 

4  46     Charleston 113 

4  45     Charleston 113 

I 

4  45     Charleston I    113 

4  46     Charleston 1    113 

4  46  I  Newport 73 


Time  meridian, 
75=  H'. 

A.  m.         h.  m. 
+2  66       +2  52 


+1  68       +2  17 


+2  45  +2  83 
+2  81  +2  24 
+0  04       +0  22 


+3  08  +2  42 

+0  04  +0  21 

-0  30  -0  13 

-1  02  -0  45 

-1  42  -1  26 

-1  86  -1  18 

-1  25  -1  05 

-1  18  -0  41 

-0  08  +0  37 

+2  26  +1  54 

+2  36  +2  24 

+2  80  +2  01 

+2  42  +2  15 


+1  16  +1  30 

+1  16  +1  88 

-0  36  -0  02 

-1  17  -0  47 

-0  08  +0  38 


-0  09  +0  09 

-0  08  +0  10 

-0  08  +0  07 

-0  02  +0  24 

+0  13  +0  15 

-0  31  -0  29 

+0  04  -HO  07 

+0  03  +0  03 

-f-0  05  -0  02 
+0  14  j     +0  14 

+0  09  +0  08 

+0  11  +0  09 

+0  06  +0  18 

+0  12  +0  28 

+0  14  +0  18 

+0  13  +0  37 


-0  04  !  -0  16 

0  00  0  OO 

-0  07  +0  10 

+0  07  -0  13 

+0  08  -0  13 


+0  09 
+0  18 
+0  24 
0  00 
+0  08 


Mean  Lov 
WaUr. 

feel.    Jed. 
+0.1     0.0!  Ls 


-a  9 


-0.5 
-0.9 
-1.0 


-0.5 
-0.8 

-0.4  1 
0.0  ' 

+0.7  I 

+0.5  ' 
■^0.2 
-0.2' 
-0.2  1 
-0.9  I 

-0.8  I 
-0.9 
-0.8 


-1.5 
-1.0 
-1.0 
-0.2 
-0.4 


-0  09  1  +0.9 
+0  07  I  +0,6 
-0  47  +0.3 
-1  00 
-0  43     -<k5 


-0  07  -0  65  -0.2  ' 
+0  03  '  -0  51  ,  -0.4  > 
+0  29       +0  09  I  +0.9 


0.0     0.M 


0.0,   c* 

0.0        iit'i 

0.0     u 


0.0 
+0.1  ' 
+0.2 
+-0.8 
+-0.6 

^0.8 
-+0.6 
-+0.6 
-+0.6 
-+0.6 

-1-0.8 
-+0.4 
-1-0.4 
-1-0.7 
-+0.3 
-0.4 


+ai 

0.0 
+0.3 
+0.7 
+0.8 


0.0 

av 

0.0 

as* 

0.0 

iH 

0.0 

ix 

0.0 

l.> 

0.0 

u 

0.0 

1.1* 

0.0 

t'£' 

0.0' 

t«J 

0.0 

i»l 

0.0 

ti" 

0.0 

m 

0.0 

Vi 

0.0 

A.* 

0.0 

I).til 

0.0 

aw 

0.0 

(J?: 

0.0 

ft*; 

0.0 

1." 

0.0, 

l.'i 

ao 

I.'.' 

0.0 

l.i 

0.0 

11. 

0.0 

ih 

0.0 

1.1. 

0.0 

1.1. 

0.0 

1.1 

0.0 

n 

0.0  15 

0.0  'i;  j 

0.0  :•■ 

0.O  i'^ 

0.0  1''^ 

0.0  0-» 


0.0 

i.'v 

0.0' 

i..l' 

0.0 

I.'V 

0.0 

u 

0.0 

1.- 

fl.0 

1? 

0.0 

11. 

0.0 

ItJ 

fl.O 

\i' 

0.0 

L'.>^ 

0.0 

l\-^ 

0.0, 

no 
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Interval. 


Mean. 


HWI.      LWI, 


Tropic. 


HHWI.      LLWI. 


Range  of  tide. 


Mean 

(Mn). 


Spring 

(Sg). 


Neap 
(Npf. 


Great 
tropic 

(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


Tropic  Predic- 
range,     tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


h,  m. 
1  ,    12  05 


6 
7 

8  , 
9 
10 

,  11 
12 
13 
14 
15  I 

16 
17 

18 


I 


40 
41 
42 

43  I 

44  I 


h.  tn. 
5S2 


11  07  I      4  57 


11  63 

11  39 

9  12 


12  16 
9  12 
8  88 
8  (X) 
7  25 

7  81 
7  42 

7  49 

8  59 
11  34 

11  43 
U  38 
11  50 


I 

19  I 

20  I 
'  21 

22 
•Zii 


24 

125 

'  26 

27 

'28 

29 
;  30 
131 
I  32 
I  33 

34 
a5 
36 
l37 
38 
39 


10  24 
10  24 
8  32 
7  61 
7  38 


7  86 
7  87 
7  38 
7  44 

7  59 

8  36 
7  50 
7  50 
7  52 
800 

7  55 
7  57 
7  61 
7  67 
7  59 
758 


7  40 
7  44 
7  36 
7  50 
7  52 


45 

753 

46 

8  02 

47 

8  10 

48 

800 

49 

804 

50 

754 

51 

8  03 

52 

8  12 

5  12 
503 
8  01 


5  21 
800 
226 
1  53 
1  12 

1  20 
1  38 
1  57 
8  15 
433 

503 
4  40 
4  M 


409 
4  12 
2  36 
1  5L 
1  29 


0  59 

1  00 

0  58 

1  15 
1  06 

209 
058 
055 
050 
1  05 

d  59 
1  00 
1  08 
1  18 
1  08 
1  27 


105 
0  49 
0  58 
0  35 
036 

0  40 
066 
0  51 

0  45 

1  03 

0  51 
054 
0  57 


A.  m. 
12  05a 


11  07a 


11  63a 
11  89a 
9  12a 


12  16a 
9  12a 
8S8a 
805a 
7  25a 

7  81a 
7  42a 

7  49a 

8  59a 
11  84a 

11  48a 
11  88a 
11  60a 


10  2-la 

10  24a 

8  32a 

7  61a 

738a 


7  86a 
7  37a 
7  88a 
7  44a 

7  59a 

8  86a 
7  50a 
7  60a 
7  52a 
800a 

7  55a 
7  67a 
7  61a 
7  67a 
7  59a 
768a 


7  40a 
7  47a 
7  40a 
7  52a 
7  62a 

7  64a 

8  02a 
8  11a 
8  Ola 
805a 

7  55a 

8  02a 
8  11a 


h.fn. 
5  16& 


4  876 


4636 
4  486 
2406 


5026 
2426 
2086 
1886 
0586 

1  066 
1  176 
1  416 
2596 
4  136 

4456 
4206 
4  366 


8446 
3  556 
2  196 
1  356 
1  156 


0  45a 
0  46a 

0  44a 

1  03a 
053a 

1  61a 
0  45a 
0  42a 
0  37a 
0  62a 

0  47a 
0  47a 

0  55a 

1  06a 
055a 
1  13a 


0  51a 
035a 
0  56a 
0  23a 
0  24a 

029a 
0  44a 
0  42a 
0  34a 
0  52a 

0  40a 

1  056 
1  096 


feet. 
2.6 


1.6 


2.0 
1.6 
1.6 


2.0 
1.7 
2.1 
2.5 
3.2 

3.0 
2.7 
2.3 
2.3 
1.6 

1.7 
1.6 
1.7 


1.0 

1.0 

1.5 
2.3 
8.1 


3.5 
3.6 
3,7 
4.3 
4.1 

1.7 
4.1 
4.1 
4.1 
4.1 

4,3 
3.9 
3.9 
4.2 
8.8 
8.1 


3.6 
3.5 
8.8 
4.2 
4.3 

4.4 
4.1 
4.9 
4,5 

4.6 

4.9 

4.7 
4.4 


feet. 
8.0 


2.0 


2.4 
2.0 

1.8 


2.4 
2.1 
2.6 
8.1 
4.0 

8.7 
8.8 
2.8 

2.8 
2.0 

2.1 
2.0 

2.1 


1.2 
1.8 
1.8 
2.8 
3.8 


4.3 
4.5 
4.6 
5.3 
6.0 

2.1 
6,1 
5.1 
6.1 
5.1 

5.3 
4.8 
4.8 
5.2 
4.7 
3.8 


4.5 
4.3 
4.7 
5.2 
5.3 

6.2 
4.8 
5.8 
5,3 
5.4 

5.8 
5.6 
5.4 


feet. 
1.9 


1.5 
1.2 
1.0 


1.5 
1.2 
1.5 
1.8 
2.3 

2.2 
2.0 
1.7 
1.7 

1.2 

1.2 
1.2 
1.2 


0.7 
1.1 
1.1 
1.7 
2.3 


2.6 
2.6 
2.7 
3.1 
3.0 

1.2 
3.0 
3.0 
3.0 
3.0 

3.1 
2.8 
2.8 
3.1 
2.8 
2.3 


2.6 
2.5 
2.8 
3.1 
3.1 

3.6 
3.3 
4.0 
3,6 
3.7 

4.0 
3.7 
3.4 


feet. 
2.8 


1.7 


2.2 
1.8 
1.7 


2.2 
1.9 
2.3 
2.7 
8.4 

3.2 
2.9 
2.5 
2.5 
1.7 

1.9 
1.8 
1.9 


1.1 
1.6 
1.6 
2.5 
3.3 


3.7 
3.8 
3.9 
4.5 
4.3 

1.9 
4.8 
4.3 
4.3 
4.3 

4.6 
4.1 
4.1 
4.4 
4.0 
3.3 


3.8 
3.8 
4.0 
4,4 
4.5 

4.6 
4.3 
5.1 
4.7 

4.8 

5.1 
4.9 
4.7 


feet. 
0.7 


0.5 


0.6 
0.5 
0.5 


0.6 
0.5 
0.6 
0.6 
0.7 

0.7 
0.7 
0.6 
0.6 
0.5 

0.5 
.0.6 
0.5 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.6 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 


feet. 
0.1 


0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0,1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 

0.1 

0.1. 

0.1 

0.1 

i 

0.1  ! 
0.1  I 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 


k.  m. 


7  31 


7  25 


feet. 
0,7 


0.5 


0.6 
0.5 
0.5 


0.6 
0.5 
0.6 
0.6 
0.7 

0.7 
0.7 
0.6 
0.6 
0.5 

0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 


feet. 
1.3 


0.8 


1.0 
0.8 
0.8 


1.0 
0.8 
1.0 
1.2 
1.6 

1.5 
1.4 
1.2 
1.2 
0.8 

0.8 
0.8 
0.8 


0.5 
0.8 

0.8  I 

1.2 ; 

1.6 


1.8 
1.8 
1.8 
2.2 
2.0 

0.8 
2.0 
2.0 
2.0 
2.0 

2.2 
2.0 
2.0 
2.1 
1.9 
1.6 


1.8 
1.7 
1.9 
2.1 
2.2 


feet. 
1.3 


0.8 


1.0 
0.8 
0.7 


1.0 
0.8 
1,0 
1.2 
1.6 

1.5 
1.8 
1.1 
1.1 

0.8 

0.8 
0.8 
0.8 


0.5 
0.7 
0.7 
1.1 
1.6 


1.7 
1.8 
1.8 
2.1 
2.0 

0.8 
2.0 
2.0 
2.0 
2.0 

2.1 
1.9 
1.9 
2.1 
1.9 
1.6 


1.8 
1.7 
1.9 
2.1 
2.1 


2.2 

2.1 

2.0 

2.0 

2.4 

2.4 

2.2 

2.2 

2.8 

2.2 

2.4 

2.4 

2.4 

2.3 

2.2 

2.1 

Wegt, 


12.5 


12.6 


12.6 
12.5 
12.6 


12.0 
12.0 
12.0 
12.0 
12.0 

12.0 

y.o 

12.6 
12.6 
12.6 

12.5 
12.5 
12.6 


12.6 
12.6 
12.6 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
12.6 

12.5 
12.6 
12.5 
12.5 
12.5 

12.5 
12.5 
12.5 
12.5 
12.5 
12.5 


12.5 
12.5 
12.5 
12.5 
12.5 

12,5 
12.5 
12.5 
12.5 
12.6 

12.6 
12.5 
12.5 


31983—08- 


-23 


854 


TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


5 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

RHODE  ISLAND — continued. 

Outer  cocut. 

Point  Judith  Light 

Block  Island.  Basin  Harbor 

Watch  Hill  Ught 

CONNKCTICITT. 

Lotig  Idand  Sound,  north  tide. 


Lati- 
tude. 


Stonlngton 

Noank,  MyBtic  River  Entrance 

New  London,  Custom-House  Whf . 

New  London  Naval  Station 

Norwich,  Thames  River 


Millstone  Point 

Saybrook  Light,  Connecticut  RIv. . 
Lyme  Ferry.  Connecticut  River... 

Eflsex,  Connecticut  River 

Chester,  Connecticut  River 


14 

15^1 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

90 
81 
82 
33 
84 
85 


41 
42 
43 
44 
45 

46 
47 

48 
49 
50 

51 
52 
53 
,  54 
55 


East  Haddam,  Connecticut  River . 
Higganum.  Connecticut  River  — 
Middletown.  Connecticut  River... 
South  Glastonbury,  Conn.  River  .. 
Wethersfield,  Connecticut  River . . 


Hartford,  Connecticut  River  — 

Duck  Island 

Falkner  Island  Light 

Money  Island,  Thimble  Islands . 
Branford  Harbor 


Southwest  Ledge  Light 

New  Haven 

Milford  Roads 

Bridgeport 

Black  Rock  Harbor  Light  — 
Saugatuck,  Saugatuck  River., 


North. 

o     / 

41  22 
41  10 
41  18 


41  20 
41  19 
41  21 
41  24 
41  32 

41  18 
41  16 
41  18 
41  21 
41  24 

41  27 
41  30 
41  34 
41  40 
41  43 

41  46 
4L  16 
41  13 
41  15 
41  16 

41  14 
41  18 
41  12 
41  10 
41  09 
41  06 


Westport,  Saugatuck  River !  41  09 

South  Norwalk '  41  06 

■  41  03 

41  02 
41  02 
40  59 


Greens  Ledge  Light . 

Stamford 

Greenwich 

Great  Captain  Island  Light. 


NEW  YORK. 

Long  liUmd  Sound,  north  tide. 


PortChester 41  00 

Mamaroneck 40  56 

New  Rochelle i  40  54 

City  Island I  40  51 

ThrogsNeck |  40  48 

EoBt  River. 

I 

Whitestone  Point |  40  48 

College  Point I  40  48 

Flushing,  Flushing  Bay i  40  46 

Hunts  Point !  40  48 

North  Brother  Light 40  48 

Lawrence  Point 40  47 

PolhemusDock 40  47 

Pot  Cove.  Astoria 40  47 

Hallots  Point  Light,  Hell  G»ite 40  47 

Hell  Gate  Ferrj',  AsU>ria 40  46 

Black wellH  Island  Light 40  46 

East  41st  street.  New  York  City 40  45 

East  27th  street,  Bcllevue  Haspital .  40  44 

Brooklyn  Navy- Yard 40  42 

Brooklyn  Bridge 40  42 


Longitude. 


Arc.     Time. 


71  29 
71  33 
71  52 


West. 

h.  m. 
4  46 
4  46 
4  47 


71  54 

71  59 
?2  06 

72  06 
72  Oh 

72  10 
72  21 
72  20 
72  23 
72  26 

72  28 
72  83 
72  39 
72  37 
T2  99 

72  40 
72  28 
72  39 
72  45 
-72  49 

72  55 

72  55 

73  02 
73  11 
73  18 
73  21 

73  22 
73  25 
73  27 
78  83 
73  35 
73  87 


73  40 
73  44 
73  46 
73  47 
73  47 


73  49 
73  51 
73  51 
73  52 
73  54 

73  ^-S 
73  55 
73  56 
73  56 
73  56 

73  56 
73  58 
73  58 

73  59 

74  00 


4  48 

4  48 
4  48 
448 
4  48 

4  49 
4  49 
4  49 
450 
4  50 

4  50 
450 
4  51 
4  50 
4  51 

4  51 
4  50 
4  51 
4  51 
4  51 

452 
4  52 
4  52 
4  63 
4  53 
4  53 

453 
454 
454 
4  54 
454 
454 


4  55 

4  55 
455 
455 
4  55 


4  55 
4  55 
4  55 
4  55 
4  56 

4  56 
4  56 
4  56 
4  56 
4  56 

4  56 
4  56 
456 
4  56 
4  56 


Standard  port  for 
reference. 


Name. 


Newport 

Newport 

New  London 


New  London . 
New  London  . , 
New  London . , 
New  London  . 
New  London . 

New  London . , 
New  London ., 
New  London . 
New  London  . , 
New  London . 

New  London  . 
New  London  . , 
New  London  . 
New  London  . 
New  London . 

New  liondon  . 
Wll lets  Point. 
Willets  Point. 
Willete  Point. 
Willets  Point . 

Wlllets  Point. 
Willets  Point. 
Willets  Point . 
Willets  Point . 
Willets  Point. 
Willets  Point . 


Willets  Point . 
Willets  Point. 
Willets  Point. 
Wi Hots  Point. 
Willets  Point . 

Willets  Point . 
Willels  Point . 
Willets  Point . 

New  York 

New  York 


New  York . 
New  York  . 
New  York » 
New  York  . 
New  York  . 


Page. 


Willeta  Point.. 
Willets  Point.. 
Willets  Point.. 
Willets  Point . . 

Willets  Point i 

Willets  Point . . 


Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
WillcU  Point 


Tidal  differences. 


Time. 


HW.         LW. 


81 

81 
81 
81 
81 

81 
81 
81 

85 
85 

85 
85 

85  I 
85 

86  I 


Time  meridian, 
75°  W. 


h.tn. 
-0  11 
-0  10 
-0  38 


-0  27 
-0  21 
000 
-K0a4 
+0  41 

+0  14 
-»-l  04 
+1  22 
-hi  48 
-J-2  16 

-1-2  89 
-(-8  14 
-1-4  05 
-1-4  M 
+5  31 

+5  52 
-0  28 
-0  16 
-0  14 
-0  11 

-Oil 
-0  04 
-0  10 
-0  02 
-0  06 
-0  05 

+0  08 
-0  04 
-0  04 
-0  03 
-0  02 
-0  03 


000 
000 
+0  04 
000 
000 


+0  09 
+0  20 
+0  31 
+0  23 
+0  22 

+0  16 
+0  14 
-003  ' 
+2  41 
+2  06 

+2  01 
+  126 
+1  16 
+0  40 
+0  20 


h.m. 
+0  29 
+0  37 
-0  53 


-0  88 
-0  30 
000 
+0  12 
+0  47 

+0  04 
-j-0  42 
+1  09 
+  1  51 
+2  80 

+3  00 
+4  01 
+5  03 
+6  12 

+7  07 

+7  38 
-0  66 
-0  46 
-0  44 
-0  40 

-0  35 
•  0  81 
-0  31 
-0  20 
-0  24 
-0  21 

-0  10 
-0  20 
-0  22 
-0  21 
-0  21 
-0  21 


-0  17 
-0  16 
-0  12 
-0  08 
000 


+0  08 
+0  16 
+0  83 
+0  18 


Height. 


HW.     LW. 


MeanLov 
Water. 

fed.  M 

-0.4  0.0 

-0.5  ,  0.0 

+0.3  0.0 


+0.2 
+0.1  1 

0.0 

0.0 
+0.6 

+0.2  1 
+1.1  1 
+0.7 
+0.4 
0.0 

—0.3! 
-0.6' 
-1.0  I 
-1.4 
-1.6, 

-1.7 

-2.7' 

-1.8 

-1.6 

-1.3 

-1.0 
-1.2 
—0.6 
0.0 
—0.8 
-0.2 

-0.1 

-a2 

-+0.1 
+0.1 
+0.2 
+0.1 


+0.1 

+0.1 

+0.4 

0.0 

0.0 


0.0 
—0.1 
—0.5 

).l 


+0  l.=>  !  —0.3 


--0.6 
^0.8 
—1.2 
+  1.1 
4^0.7 


+0  07 
0  00 
-0  21 
+2  25 
+1  41 

+1  38 
+1  15 
+1  07 
+0  87 
+0  23 


0.0     111" 
0.0' 
0.0, 
0.0, 
0.0 ' 


+0.6 
Z-0.3 
--0.4 
^0.4 
^0.2 


1« 

Li 


0.0 

0.0 
o.u 

0.0' 
0.0 


0.0  0,'^ 

0.0  6."  I 

0.0  ">'  I 

0.0  0.ti 

0.0  fl-s 

0.0,  5.1 1 

0.0  H 

0.0,  B'; 

0.0  8-^' 

0.0  6"; 

0.0  8-v 

0.0;  6.?i 

0.0  !•£• 

O.0  «-^, 

0.0  i^ 

0.0  f*. 

0.0  f'<  I 

0.0  1.'*^ 

0.0  ^ 

0.0  i-f 

0.0  ^■■^ 


0.0  I 

o.o| 

0.01 
0.0, 
0.01 


O.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0, 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


AND  TIDAL  CONSTANTS. 


355 


Interval. 


Mean. 


HWI.      LWI. 


Tropic. 


HHWI.      LLWT 


Range  of  tide. 


Mean 

(Mn). 


Spring 
(Sg). 


Neap 

(Np). 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


Diurnal  wave. 


Mean  nea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


Tropic 
range. 


Predic-  Tropic 
tiona.     LLW. 


Varia- 
tion of 
the  com- 
pass. 


36 
37 
38 
39 
40 


I 


42 

I  43 
44 

.45  1 

I  46  ' 
I  47 

4K  , 

49 

50 

51 
I  5-2 

I  54 
55 


h.  m. 
7  32 

7  33 

8  49 


14 

12  03 

15 

0  13 

16 

1  03 

17 

1  63 

18 

2  29 

2  50 
10  46 
10  57 

10  59 

11  02  . 

11  01 
11  08 
11  02 
11  09 
11  05 
11  06 

11  19  i 
11  06 
11  06  1 
11  07  I 
11  08 
11  07  I 


h.  m. 
1  17 
1  25 
288 


8  59 

9  a5 
9  26 
9  30 

10  07  j 

9  39  i 
10  29  j 

10  47 

11  12 
11  40- 


2  52 

3  00 
3  30 

3  42 

4  17 

3  33 

4  11 

4  38 

6  19 

5  58 

628 

7  29 

8  30 

9  40 

10  34 

11  On 
4  31 
4  40 
4  42 
4  46 

4  50 
4  54 

4  54 

5  04 
5  00 
503 

5  14 
5  03 
5  01 
5  02 
5  02 
502 


11  09  ' 
11  09  I 
11  13  I 
11  09  ! 
II  09 


11  18  ; 
11  29 
11  40 
11  32 
11  30 

11  24 
11  22 
11  05 
10  45 

10  10  j 


10  05 
9  30  . 
920 
8  44 
8  24  I 


505 
5  06 
5  10 
5  14 
5  22 


5  30 

5  38 

6  55 
5  40 
5  36 

5  28  I 

6  21  , 
5  00 
4  30 
3  46  I 

3  43 
3  20 
3  12 
2  42 
2  28 


h,  m. 
7  3-2a 

7  33a 

8  45a 


8  54a 

9  00a 
9  21a 
9  27a 

10  03a 

9  34a 
10  25a 

10  43a 

11  08a 
11  36a 

11  58a 
0  086 

0  576 

1  466 

2  226 

2  426 
10  42a 
10  53a 
10  55a 
10  58a 

10  57a 

11  04a 

10  68a 

11  05a 
1101a 
11  02a 

11  16a 
11  02a 
11  02a 
11  03a 
11  04a 
11  03a 


11  05a 
11  06a 
11  09a 
11  05a 
11  05a 


11  14a 
11  25a 
11  36a 
11  28a 
11  26a 

11  20a 
11  18a 
11  Ola 
10  42a 
10  07a 

10  02a 
9  27« 
9  17a 
8  41a 
8  21a 


h.  tn. 
1  086 

1  116 

2  586 


3  126 
3  206 

3  516 

4  016 
4  376 

3636 
4  306 

4  586 

5  406 

6  206 

6  506 

7  516 

8  526 
10  026 

10  576 

11  286 
4  396 
4  486 
4  506 
4  546 

4  586 

5  026 
5  026 
5  126 
5  086 
5  106 

5  216 
5  116 

5  096 
5096 

6  106 
5  106 


5  136 

5  146 

6  186 
5  226 
5  306 


5  386 

5  466 

6  046 
6  496 
5  466 

5  386 
5  316 
5  106 
4  416 
3  576 

3  646 
3  326 
8  246 
2  646 
2  416 


feet. 
3.1 
3.0 
2.7 


2.7 
2.6 
2.5 
2.6  I 
3.1 

2.7 
3.6 
3.2 
2.9 
2.5 

2.2 
1.9 
1.5 
1.1 
0.9 

0.8 
4.5 
5.4 
5.6 
6.9 

6.2 
6.0 
6.6 
7.2 
6.9 
7.0 

7.1 
7.0 
7.3 
7.3 
7.4 
7.3 


7.3 
7.3 
7.6 
7.2 
7.2 


7.2 
7.1 
6.7 
7.1 
6.9 

6.6 
6.4 
6.0 
6.5 
5.1 

6.0 
4.1 
4.0 
4.0 
4.2 


feet. 
3.8 
3.7 
3.2 


3.2 
3.0 
2.9 
2.9 
3.7 

3.2 
4.3 
3.8 
3.4 
2.9 

2.6 
2.2 
1.7 
1.3 
1.1 

0.9 
5.3 
6.3 
6.7 

7.0 

7.3 
7.1 
7.7 
8.6 
8.2 
8.3 

8.4 
8.3 
8.6 
8.6 
8.7 
8.6 


8.6 
8.6 
8.9 
8.5 
8.5 


8.5 
8.5 
8.0 
8.4 
8.2 

7.9 
7.6 
7.2 
6.6 
6.1 

6.0 
4.9 
4.8 
4.7 
5.0 


feet. 
2.3 
2.2 
2.1 


2.2 
2.0 
2.0 
2.0 
2.5 


feet. 
3.3 
3.2 
3.1 


3.1 
2.9 
2.8 
2.8 
3.5 


2.2 

3.1 

2.9 

4.1 

2.6 

3.7 

2.3 

3.3 

2,0 

2.8 

1.8 

2.6 

1.5 

2.2 

1.2 

1.7 

0.9 

1.3 

0.7 

1.0 

0.6 

0.9 

3.6 

5.1 

4.3 

6.1 

4.5 

6.4 

4.7 

6.7 

6.0 

7.1 

4.8 

6.8 

5.2 

7.5 

5.8 

8.2 

5.5 

7.9 

5.6 

8.0 

5.7 

8.1 

5.6 

8.0 

5.8 

8.3 

5.8 

8.3 

6.9 

8.4 

5.9 

8.8 

6.8 

8.3 

5.8 

8.3 

6.0 

8.6 

5.7 

8.3 

6,7 

8.2 

5.6 

8.1 

5.6 

8.1 

6.2 

7.6 

6.5 

8.0 

5.4 

7.8 

6.1 

7.6 

5.0 

7.2 

4.7 

6.8 

4.3 

6.2 

4.0 

6.8 

3.9 

6.7 

3.2 

4.7 

3.1 

4.5 

3.1 

4.5 

3.3 

4.7 

feet. 
0.7 
0.7 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.6 

0.5 
0.9 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


l.O 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


feet. 
0.1 
0.1 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 
0.4 
0.4 
0.6 
0.6 

0.5 
0.5 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 


.0.5 
0.5 
0.5 
0.5 
0.5 

0.6 
0.4 
0.4 
0.4 
0.4 

0.4 
0.3 
0.3 
0.3 
0.3 


h,m. 


8  31 
8  27 


feel. 
0.7 
0.7 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.6 


feet. 
1.6 
1.5 
1.4 


1.4 
1.3 
1.2 
1.3 
1.6 

1.4 
1.8 
1.6 
1.4 
1.2 

1.1 
1.0 
0.7 
0.6 
0.4 

0.4 
2.2 
2.7 
2.8 
3.0 

3.1 
3.0 
3.3 
3.6 
3.5 
3.5 

3.6 
3.5 
8.6 
3.6 
3.7 
3.7 


8.7 
3.6 
3.8 
3.6 
3.6 


8.6 
3.6 
3.4 
3.6 
3.4 

3.3 
3.2 
3.0 
2.8 
2.6 

2.5 
2.1 
2.0 
2.0 
2.1 


feet. 
1.5 
1.6 
1.4 


1.6 
1.4 
1.3 
1.3 
1.7 

1.6 
1.9 
1,7 
1.6 
1.3 

1.2 
l.l 
0.7 
0.6 
0.4 

0.4 
2.4 
2.9 
3.0 
8.2 

3.3 
3.2 
3.6 
8,9 
3.8 
8,8 

3.9 
3.8 
8.9 
8.9 
4.0 
4.0 


4.0 
3.9 
4.1 
3.9 
3.9 


3.8 
8.8 
3.6 
3.7 
3.6 

3.5 
3.4 
3.2 
3.0 

2.8  I 

2.7 
2.2  ! 
2.1  ' 
2.1 
2.2 


West. 
o 
12.0 
11.6 
•     11.0 


11.0 
11.0 
11.0 
11.0 
11.0 

U.O 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
10.6 
10.5 
10.6 

10.5 
10.6 
10,5 
10.5 
10.6 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
10.0 
10.0 
10.0 
10.0 


9.5 
9.5 
9.6 
9.5 


9.5 
9.5 
9.5 
9.5 
9.6 

9.6 
9.5 
9.5 
9.5 
9.5 


856 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NEW  YORK— continued. 

Harlem  Rirer. 

East  110th  street,  New  York  City. 

High  Bridge 

Kings  Bridge 


Long  Island  Sound,  south  side. 


WiLLETS  Point 

Hewletts  Point 

Execution  Rocks  Light 

Glenor  Moequi  to  Cove,  Hempstead  B. 
Oyster  Bay 


Cold  Spring  Har1>or,  Oyster  J 

Huntington  Harbor 

Northport  Harbor 

Niasequogue  River 

Stony  Brook 


Stratford  Shoal  Light ... 
Port  Jefferson  Entrance . 

PortJefferson 

Setauket 

Conscience  Bay 


Herod  Point 

Jacob  Point 

Duck  Pond  Point 

Horton  Point  Light . 
Truman  Beach 


Orient  Point 

Little  Gull  Island  Light 

West  Harbor.  Fishers  Island  - 

Gardiners  Point  Light 

Orient  Harbor 


29  Greenport , 

30  Southold  Landing. . 
81     Cuichogue  Harbor. . 

32  '  Jamesport 

83     Sag  Harbor , 


34     Cedar  Island  Ll^ht . . . . 
85  I  Acabonack  Harbor 

36  I  Napeague  Harbor 

37  ,  FortPondBay 

8A     Montauk  Point  Light  . 


Long  Mandy  south  side, 

39  Amagansett  Life-Saving  Station. . . 

40  Mecox  Life-Saving  Station 

41  Southampton  Life-5»iving  Station. 

42  Shinnecock  Life-Saving  Station. . . 

43  Quogue  Life-Saving  Station 

44  Moriches  Life  Saving  Station ' 

45  Bellport  Life-Saving  Station 

46  Bellport,  Great  South  Bay 

47  Patt-hogue,  G reat  South  Bay 

48  Ume  HIU  Li  fe-Saving  Station 


49  Fire  Island  Inlet,  Great  South  Bay 

50  Babylon.  Great  South  Bay 

51  Gilgo  Inlet.  Great  South  Bay 

52  J  ones  Inlet,  Hempstead  Bay 

63  E.  Rockaway  Inlet,  Hempstead  Bay 


Barren  Island,  Rockaway  Inlet . 
Holland  Landing,  Jamaica  Bay. 

Norton  Point.  Jamaica  Bay 

Canarsie,  Jamaica  Bay 

Coney  Island 

Stolen  Island, 


Elm  Tree  Beacon. 
Great  Kills  . 


Princess  Bay  Light 

Great  Beds  Light 

Tottenville,  Arthur  Kill. 


Geographic  podtion. 


Lati- 
tude. 


North, 
o    t 
40  47 
40  51 
40  52 


40  48 
40  50 
40  53 
40  51 
40  52 

40  52 
40  54 
40  54 
40  54 

40  65 

41  04 
40  58 
40  57 
40  56 
40  57 

40  57 

40  69 
4102 

41  05 
4108 

41  10 
41  12 
41  16 
41  09 
4108 

4106 
41  04 
41  00 

40  56 
4100 

41  02 
41  01 
41  00 
41  03 
4104 


40  58 
40  54 
40  52 
40  51 

40  48 

40  46 
40  43 
40  45 
40  45 
40  40 

40  38 
40  41 
40  37 
40  36 
40  36 

40  35 
40  35 
40  38 
40  38 
40  34 


40  84 
40  32 
40  30 
40  29 
40  31 


Longitude. 


Arc.     Time. 


Wai. 


73  56 
73  56 
78  55 


73  47 
7^45 
78  44 
73  39 
73  81 

73  28 
73  26 
73  21 
78  13 
73  09 

73  06 
73  05 
73  04 
73  06 
73  07 

72  60 
72  39 
72  31 
72  27 
72  19 

72  14 
72  06 
72  00 
72  09 
72  18 

72  21 
72  25 
72  27 
72  34 
72  17 

72  16 
72  08 
72  03 
71  58 
71  51 


72  07 
72  18 
72  23 
72  28 
72  30 

72  43 
72  56 

72  66 

73  01 
73  04 

73  14 
73  19 
73  25 
73  32 
73  41 

73  53 
73  49 
73  45 
73  53 
73  59 


74  06 
74  08 
74  13 
74  15 
74  15 


Standard  port  for 
reference. 


Name. 


New  York. 
New  York . 
New  York . 


h.m. 
4  56 
456 
456 


4  55 
455 
455 
455 
4  54 

4  54 
454 
4  53 
4  53 
453 

4  52 
4  52 
4  52 
4  52 
4  52 

4  61 
4  51 
4  60 
4  50 
4  49 

4  49 
4  48 
4  48 
4  49 

4  49 

4  49 
4  50 
450 
450 
4  49 


4  49  I  New  London  .. 
4  49  NewIx)ndon.. 
4  48  ,  New  London  . . 
4  48  I  New  I^ondon  . . 
4  47     New  London  . . 


WilletB  Point . 
Willeta  Point . 
Willets  Point . 
Willets  Point . 
Willets  Point. 

Willets  Point. 
Willets  Point. 
Willets  Point. 
Willets  Point. 
Willets  Point. 

Willeta  Point. 
Willeta  Point. 
Willeta  Point. 
Willeta  Point. 
Willeta  Point. 

Willeta  Point. 
Willeta  Point. 
Willeta  Point. 
New  London . 
New  London . 

New  London . 
New  London. 
New  London . 
New  London  . 
New  London . 

New  London . 
New  London . 
New  London. 
New  London . 
New  London . 


4  48 
4  49 
4  50 
4  50 
450 


4  51 

4  52 

4  52 

4  52 

4  52 

4  53 

4  53 

454 

4  54 

4  55 

4  56 

4  55 

4  55 

456 

4  56 

4  56 

4  57 

4  57 

4  57 

4  57 

New  Ix)ndon . 
New  London . 
New  London  . 
New  London . 
New  London  . 

New  I>ondon . 
New  London  . 
New  London . 
New  Ijondon . 
New  London . 

New  London . 
New  London . 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 

Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandv  Hook. 
Sandy  Hook. 
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89 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
76^  W. 


A.  m. 
-1-2  11 
+2  21 
-1-0  56 


000 
000 
000 
000 
-0  03 

-0  02 
-0  04 
-0  04 
-0  06 
+0  14 

-0  09 
-0  06 
+0  29 
+0  58 
+108 

-Oil 
-0  13 
-0  17 
+1  27 
+106 

+0  35 
000 
+0  05 
+0  26 
+0  65 

+0  69 
+1  48 
+2  01 
+2  47 
+1  06 

+0  42 
000 
-Oil 
-0  86 
-1  07 


-1  16 
-125 
-1  SO 
-1  36 
-  1  42 

-1  47 
-152 
+1  33 
+1  16 
-167 

-2  02 
+0  29 
-0  12 
-0  07 
000 

+0  07 
+0  42 
+1  09 
+0  45 
000 


+0  03 
+0  02 
+0  05 
+0  07 
+0  11 


h.  m. 
+1  46 
+2  05 
+100 


000 
-0  08 
-0  13 
-0  16 
-0  17 

-0  16 
-0  24 
-0  24 
-0  25 
-0  04 

-0  29 
-0  25 
+0  21 
+0  69 
+1  36 

-0  36 
-0  42 
-0  48 
+106 
+0  48 

+0  12 
-0  26 
-0  03 
+0  06 
+0  33 

+0  43 
+1  82 
+148 
+2  42 
+0  51 

+0  81 
-0  08 
-0  25 
-0  50 
-1  28 


-1  88 
-1  44 
-1  47 
-1  60 
-1  M 

-1  57 
-2  01 
+1  24 
+1  07 
-2  W 

-2  05 
+0  25 
-0  09 
-0  04 
+0  01 

+0  12 
+0  82 
+120 
+0  48 
-0  12 


Height. 


HW.     LW. 


+0  08 
+0  06 
+0  09 

+0  13  ,         ^ 
+0  22     +0.6 


M&mLoito 
WaUr. 


+1.6 
+1.6 
-0.1 


0.0 
0.0 

+0.1 
0.0 

+0.1 

+0.4 
+0.4 
+0.1 
-0.2 
-LI 

-0.6 
-LO 
-0.6 
-0.7 
-2.2 

~LS 
-i.8 
-2.7 
+L5 
+0.9 

+0.2 
0.0 
0.0 

+0.2 
0.0 

-0.1 

0.0 

-0.2 

-0.1 

0.0 

+0.1 
+0.2 
0.0 
-0.3 
-0.5 


-0.8 


-0.4 
-0.4 
-0.7 
-0.2 
0.0 


+0.2 
+0.4 
+0.6 
+0.6 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 

0.0 ; 

0.0  I 


0.0  I    L5 
0.0,    L* 


0.0     IW 


0.0,  L?. 

0.0  1  \.^\ 

0.0 1  1.^: 

0.0 '  0.^ 

0.0  as? 

0.0.  0.?. 

0.0  H.'*: ' 

0.0;  O..'.;; 

0.0  ft*  I 


ao  0^: ; 

ao  (i-^ 

0.0  "i.^ 

0.0  i>. : 

0.0  1  i ' 

0.0  1  ^ 


0.0  (I* 

0.0  L'f 

O.P  6-- ' 

0.0  a^^ ' 

0.0  J.^'  I 


0.0 !    t^' 


-0? 

0.0 

V. 

-0.1 

0.0 

a.? 

00 

0.0 

J.'.' 

+0.2 

0.0 

l..t 

-HO.  4 

0.0 

1.'/ 

+0.6 

0.0 ! 

).< 

-1  4 

0.0 

v.« 

-1.5 

0.01 

II.*: 

+0.8 

0.0  1 

l.v- 

-0.5 

0.0  ' 

0»' 

-1.8 

0.0 

!)•' 

-1.1 

0.0 

Oi. 

-0.9 

0.0 

-0.6 

u.o 

11. ' 

0.0 
0.0 
0.0 
0.0 : 
0.0 


0.0  ? 

ao  ; 

0.0  \\ 

0.0  11 
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■ 

Interval. 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  pea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com 

pa&s. 

>?; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Went. 

h.  m. 

h.m. 

h.  m. 

h.m. 

Jeet. 

Seei. 

fea. 

feet. 

feet. 

Jeet. 

h.  m. 

feet. 

feet. 

feet. 

° 

1 

10  16 

8  60. 

10  12O 

4086 

5.5 

6.6 

4.8 

6.2 

1.0 

0.3 

1.0 

2  8 

29 

9.5 

2 

10  25 

4  10 

10  22a 

4  236 

6.0 

7.2 

4.6 

6.7 

1.0 

0.8 

1.0 

8.0 

3.1 

9.5 

3 

900 

806 

8  57a 

3  18b 

4.3 

5.2 

3.4 

4.8 

1.0 

0.3 

1.0 

2  2 

2.3 

9.5 

4 

11  09 

622 

1105a 

6306 

7.2 

8.5 

6.7 

8.2 

1.0 

0.6 

9  11 

1.1 

3.6 

4.0 

9.5 

5 

1109 

6  14 

11  05a 

5226 

7.2 

8.5 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

4.0 

9.5 

6 

11  09 

609 

1105a 

5  176 

7.8 

8.6 

5.8 

8.3 

1.0 

0.6 



1.1 

3.6 

4.0 

9.5 

7 

1109 

606 

1105a 

5  146 

7.2 

8.5 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

4.0 

10.0 

8 

11  07 

606 

1108a 

5  146 

7.3 

8.6 

6.8 

8.8 

1.0 

0.6 



1.1 

8.6 

4.0 

10.0 

9 

11  08 

507 

11  04a 

5  166 

7.6 

9.0 

6.1 

8.7 

1.0 

0.6 

1.1 

3.8 

4.1 

10.0 

10 

1106 

469 

11  02a 

6  076 

7.6 

9.0 

6.1 

8,7 

1.0 

0.6 

1.1 

8.8 

4.1 

10.0 

n 

11  07 

500 

1108a 

5086 

7.8 

8.6 

6.8 

8.3 

1.0 

0.6 

1.1 

8.6 

3.9 

10.0 

12 

11  05 

4  59 

11  Ola 

5  076 

7.0 

8.8 

6.6 

8.0 

1.0 

0.6 

1.1 

3.5 

8.8 

10.0 

13 

11  25 

520 

11  21a 

5286 

6.1 

7.2 

4.9 

7.0 

1.0 

0.5 

1.1 

3.0 

3.2 

10.0 

14 

1108 

456 

10  69a 

6066 

6.6 

7.8 

6.8 

7.6 

1.0 

0.5 

hi 

3.3 

3.6 

10.0 

15 

11  06 

i^ 

11  02a 

5  116 

6.2 

7.3 

6.0 

7.1 

1.0 

0.6 

1.1 

3.1 

3.3 

10.0 

16 

1141 

11  37a 

5586 

6.6 

7.8 

6.3 

7.5 

1.0 

0.5 

1.1 

8.3 

3.5 

10.0 

17 

12  10 

6  24 

12  06a 

6  376 

6.6 

7.6 

6.2 

7.4 

1.0 

0.6 



1.1 

3.2 

8.4 

10.0 

18 

12  20 

700 

12  16a 

7  146 

6.0 

5.9 

4.0 

6.7 

1.0 

0.4 

1.1 

25 

2.7 

10.0 

19 

1102 

450 

10  68a 

5056 

6.9 

7.0 

4.7 

6.7 

1.0 

0.5 

1.1 

3.0 

3.2 

10.5 

20 

11  00 

444 

10  56a 

5  006 

4.9 

5.8 

4.0 

5.6 

1.0 

0.4 

1.1 

2  5 

2.7 

10.5 

21 

10  57 

489 

10  63a 

4566 

4.6 

6.3 

3.6 

6.1 

0.9 

0.4 

1.0 

2.2 

24 

10.5 

22 

10  51 

4  33 

10  46a 

4  506 

4.0 

4.7 

3.2 

4.6 

0.9 

0.3 

0.9 

2  0 

21 

10.5 

23 

10  30 

4  17 

10  15a 

4366 

8.4 

4.0 

2.7 

3.8 

0.9 

0.3 

0.9 

1.7 

1.8 

11.0 

24 

10  00 

3  41 

9  55a 

4006 

27 

8.2 

2.2 

8.1 

0.-9 

0.2 

0.9 

1.4 

1.5 

.11.0 

25 

9  26 

804 

9  21a 

3  236 

2.5 

3.0 

2.0 

28 

0.9 

0.2 

,, 

0.9 

1.2 

1.3 

11.0 

26 

9  31 

3  27 

9  26a 

3  476 

25 

8.0 

2.0 

28 

0.9 

0.2 



0.9 

1.2 

1.3 

11.0 

27 

9  50 

335 

9  45a 

3  556 

2.7 

3.2 

2.2 

8.1 

0.9 

0.2    0.9 

1.4 

1.5 

11.0 

28 

10  20 

402 

10  15a 

4226 

2.5 

3.0 

2.0 

28 

0.9 

0.2   1        0.9 

1.2 

1.3 

10.5 

29 

10  24 

4  12 

10  19a 

4326 

2.4 

2.8 

1.9 

2  7 

0.9 

0.2   

0.9 

1.2 

1.3 

10.5 

30 

11  12 

500 

11  07a 

5206 

2.5 

8.0 

2.0 

2.9 

0.9 

0.2    

0.9 

1.3 

1.4 

10.6 

31 

11  25 

5  16 

11  20a 

5  866 

2.3 

2.8 

1.9 

2  7 

0.9 

0.2    

0.9 

1.2 

1.3 

10.5 

82 

12  11 

6  10 

12  06a 

6306 

2.4 

2.8 

1.9 

2  7 

0.9 

0.2   ^        0.9 

1.2 

1.3 

10.0 

33 

10  80 

4  20 

10  25a 

4  406 

2.5 

2.9 

20 

28 

0.9 

0.2  , 

0.9 

1.2 

1.8 

10.5 

34 

10  07 

400 

10  02a 

4  206 

2.6 

3.1 

2.1 

3.0 

0.9 

0.2' 

0;9 

1.3 

1.4 

10.5 

35 

9  25 

3  21 

920a 

8  416 

2.7 

3.1 

2,1 

3.0 

0.9 

0.2  1 

0.9 

1.8 

1.4 

11.0 

36 

9  15 

805 

9  10a 

3  256 

2.5 

3.0 

2.0 

2  8 

0.9 

0.2   

0.9 

1.2 

l;3 

11.0 

37 

.      860 

2  40 

845a 

3006 

2.2 

2  6 

1.8 

2  6 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

38 

820 

2  03 

8  15a 

2236 

2.0 

2.4 

1.6 

2  3 

0.8 

0.2 

0.8 

1.0 

1.1 

11.0 

39 

8  10 

1  82 

805a 

2  126 

2,2 

2,6 

1.7 

2.6 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

40 

800 

1  45 

7  55a 

2056 

2.8 

2.8 

1.8 

2.7 

0.8 

0.2 

0.8 

1.2 

1.8 

10.5 

41 

754 

141 

7  49a 

2  016 

2.4 

2.9 

1.9 

2.8 

0.8 

0.2 

0.8 

1.2 

1.3 

10.5 

42 

7  48 

1  38 

7  43a 

1  576 

2.5 

8.0 

20 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

10.5 

43 

7  42 

134 

7  38a 

1  536 

2.7 

8.2 

2.1 

3.0 

0.9 

0.2 

0.9 

1.3 

1.4 

10.5 

44 

7  36 

1  30 

7  32a 

1  486 

2.9 

8.4 

2.8 

8.2 

0.9 

0.2 

0.9 

1.4 

1.5 

10.0 

45 

7  80 

1  25 

7  26a 

t  436 

3.1 

8.6 

24 

8.4 

0.9 

0.2 

,        0.9 

1.5 

1.6 

10.0 

46 

10  55 

450 

10  48a 

5  156 

1.1 

1.4 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

'  47 

10  38 

433 

10  80a 

4536 

1.0 

1.1 

0.8 

1.1 

0.6 

0.1 

0.6 

0.6 

0.5 

10.0 

48 

7  25 

1  22 

7  21a 

1  406 

3.8 

3.9 

2.6 

8.7 

0.9 

0.2 

0.9 

1.6 

1.7 

10.0 

49 

7  19 

1  20 

7  16a 

1  376 

2.0 

2.3 

1.6 

2  2 

0.8 

0.2 

0.8 

1.0 

1.1 

10.0 

50 

9  50 

3  60 

9  14a 

4  106 

1.2 

1.4 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

51 

7  25 

1  20 

7  27a 

1  346 

3.6 

4.2 

2  8 

4.0 

1.0 

0.2 

1.0 

1.8 

1.9 

9.5 

52 

7  30 

1  25 

7  22a 

1396 

3.8 

4.5 

3.0 

4.2 

1.0 

0.2 

1.0 

1.9 

2.0 

9.5 

53 

7  36 

1  29 

7  33a 

1  436 

4.1 

4.9 

3.2 

4.6 

1.0 

0.2 

1.0 

20 

21 

9.5 

54 

7  42 

1  15 

7  89a 

1  296 

4.8 

5.2 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2  3 

9.5 

bn 

8  18 

200 

8  15a 

2  146 

4.8 

6.1 

3.4 

4.8 

1.0 

0.2 



1.0 

2  2 

23 

9.5 

56 

845 

2  48 

8  42a 

3  026 

4.0 

48 

3.2 

4.4 

1.0 

0.2 

1.0 

20 

21 

9.5 

57 

820 

2  15 

8  17o 

2  296 

4.5 

6.4 

3.6 

5.0 

1.0 

0.2 

1.0 

2.3 

2  4 

9.5 

58 

7  35 

1  15 

7  82a 

1  296 

4.7 

5.5 

3.7 

5.1 

1.1 

0.2 

1.1 

2  3 

2  4 

9.5 

1  59 

738 

1  35 

7  35o 

1  496 

4.9 

6.9 

3.8 

6.4 

1.0 

0.3 

1        1.0 

2  4 

2  5 

9.0 

'  60 

736 

1  32 

733a 

1466 

5.1 

6.1 

4.0 

5.6 

1.0 

0.3    ;        1.0 

2  6 

2  7 

"     9.0 

1  61 

7  39 

1  35 

7  3(ki 

1  496 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3    1.0 

2  6 

2  7 

9.0 

162 

7  41 

1  39 

7  3«a 

1  536 

5.3 

6.4 

4.1 

6.8 

1.0 

0.3    1.0 

2  6 

2  7 

9.0 

63 

7  45 

1  48 

7  42a 

2  026 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3    1.0 

2  6 

2  7 

9.0 

-  — 

1 

- 

— 

- 

—    _ 

—     '  ._„  _ —     — 

— 

—   — 
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TABLE  3.— TIDAL  DIFFERENCES 


^5 

station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height 

Arc. 

Time. 



HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (East 
Coast)— Continued. 

NEW  YORK— continued. 

Slaten  7«tond— ConUnu3<l. 

NoHh. 

West 

Time  meridian, 
75°  W. 

Mean  Lou 
Waler.     \ 

1 
2 
3 
4 
5 

Roasville,  Arthur  Kill 

Chelsea.  Arthur  Kill 

Port  Richmond,  Kill  van  Kull 

New  Brighton,  Kill  van  Kull 

Fort  Wads  worth  Light.  The  Narrows 

New  York  Harbor. 

o     / 
40  33 
40  86 
40  38 
40  39 
40  86 

o     / 

74  13 
74  12 
74  09 
74  06 
74  03 

h.  m. 
4  57 
4  57 
4  57 
4  56 
466 

Sandy  Hook 

New  York 

New  York 

New  York 

New  York 

89 

85 
85 

85 
85 

A.  Iff. 
+  086 
+  0  19 
+  008 

-  008 

-  0  21 

h.m. 
+  048 
+  026 
+  0  11 

-  0  15 

-  025 

fed. 
+0.6 
+0,6 
+0.1 
+0.1 
+0.2 

f(tL 

0.0     Ll- 

ao'  1.14 

0.0     \.i 
0.0     L!. 
0.0     1.'/ 

6 
7 
8 
9 
10 

Bath,  Qravesend  Bay 

40  86 
40  86 
40  88 
40  40 
40  42 

74  00 
7102 
74  02 
74  01 
74  01 

456 
4  56 
4  56 
566 
456 

New  York 

New  York 

New  York 

New  York 

New  York 

85 
86 
85 
85 
85 

-  032 

-  0  21 

-  0  15 

-  008 
000 

-  035 

-  026 

-  0  18 

-  009 
0  00 

+0.4 

+0.2 

+0.1 

0.0 

0.0 

ao    i.(» 

Fort  Hamilton,  The  Narrows 

Bay  Ridge 

0.0     liii 
0.0,    1*^ 

Gowanus  Bay 

0.0 1  i.« 

New  York,  6overoors  Island 

0.0     !.«■ 

NEW  YORK  AND  NEW  JERSEY. 

Hudton  River. 

11 

!  12 

'  13 

14 

15 

New  York,  The  Battery 

40  42 
40  43 
40  43 
40  45 
40  46 

74  01 
74  02 
74  01 
74  02 
74  01 

456 
456 
456 
4  56 
4  56 

NewYork 

New  York 

NewYork 

NewYork 

NewYork 

86 
85 
86 
85 

85 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

0.0 

0.0 

0.0 

-0.1 

-0.2 

0.0     l.'t^ 

Jersey  City,  Penn.  R.  R.  Ferry,  N.J. 
New  York,  Desbrosses  st 

0.0 
0.0 
0.0 
0.0 

if 

Hoboken,  inh  St.,  N.  J 

Weehawken,  Day  Point,  N.  J 

0,# 
0.* 

16 
17 
18 
19 
20 

New  York,  W.72d8t 

40  47 
40  49 
40  50 
40  61 
40  53 

73  69 
73  58 
78  67 
73  57 
73  55 

456 
466 
4  56 
456 
4  56 

NewYork 

N(iw  York 

New  York 

New  York 

NewYork 

So 
85 
86 
86 
85 

+  020 
+  0  28 
+  0  81 
+  036 
+  045 

+  020 
+  028 
+  0  81 
+  087 
+  046 

-0.2 
-0.2 
-0.3 
-0.3 
-0.4 

0.0     ('^ 

General  Grant's  tomb,  122d  st 

Manhattan  Iron  Works,  148d  st 

Fort  Washington  Point 

0.0      Cri 

0.0.    C*. 

0.0    esi 

Spuvten  Duyvil ..  

aoi  e-K 

21 
22 
28 
21 
25 

1 
26 
27 

■  28 
29 
80 

31 
82 
83 
34 
35 

Yonkers » 

40  56 
4101 
4105 

41  10 
41  12 

41  17 
41  24 
41  30 
41  35 
41  42 

41  47 

41  55 

42  04 
42  13 
42  15 

73  54 
73  53 
73  62 
73  52 
73  58 

73  56 

73  57 

74  00 
73  57 
73  56 

73  57 
73  58 
73  55 
73  51 
73  48 

4  56 
4  56 
456 
4  55 
456 

4  56 

4  f.(i 
4  5f) 
4  56 
456 

4  56 
4  56 
4  56 
4  55 
455 

NewYork 

NewYork 

NewYork 

NewYork 

NewYork 

New  York 

NewYork 

New  York 

New  York 

NewYork 

NewYork 

New  York 

NewYork 

NewYork 

NewYork 

85 
85 
85 

86 
85 

8:> 

8> 
85 
85 
85 

85 
85 
85 
85 
85 

+  066 
+  117 
+  132 
+  1  60 
+  2  02 

+  2  24 
+  3  02 
+  339 
+  407 
+  4  36 

+  4  51 
+  6  21 
+  6  56 
+  6  40 
+  665 

+  100 
+  1  21 
+  189 
+  205 
+  2  21 

+  2  51 
+  3  31 
+  4  01 
+  422 
+  450 

+  609 
+  535 
+  606 
+  664 
+  7  10 

-0.5 
-0.7 

-as 

-1.0 
-LI 

-L8 
-L6 
-L7 
-L6 
-L3 

-1.1 
-0.7 
-0.3 
-0.2 
-0.2 

0.0,    C.!* 

Dobba  Ferry 

0.0'  o>. 

Tarry  town 

0.0 
0.0 
0.0 

IK 

Ossining 

a  A 

Ha  verstraw 

a> 

Peekskill 

0.0  1  0.:: 

Wcht  Point 

0.0    b;- 

Newbiirgh 

0.0     H 

New  Hamburg 

0.0    o.^- 

Poughkoepflid 

0.0    o.n 

Hyde  Park 

0.0    c,r^ 

Rondout 

0.0    o.« 

Tivoli 

0.0     6S 

Catskill 

0.0     ^i 

Hudson 

ao    0* 

36 
37 
38 
39 

40 

Cox.Mackie 

New  Baltimore 

42  21 
42  27 
42  3> 
42  37 
42  44 

73  48 
73  47 
73  45 
73  45 
73  42 

4  55 
4  55 
4  55 
4  55 
455 

NewYork 

NewYork 

New  York 

New  York 

NewYork 

85 

85 
85 
85 
85 

+  727 
+  8  11 
+  858 
+  9  54 
+11  26 

+  756 
+  864 
+  960 
+11  05 
+18  04 

-0.5 
-1.1 
-1.7 
-2.0 
-2.1 

0.0,  a* 

Castleton 

Albany 

Troy 

0.0'   i^i 
0.0    a?: 

0.0     t'v 

t 

NKW  JERSEY— continued. 

Nexvark  Bay. 

41 
42 

ti 

45 
46 
47 

Shooters  Island,  N.  Y 

Elizabcthport 

40  39 
40  39 
40  42 
40  41 
40  52 
40  51 
40  53 

74  10 
74  11 
74  08 
74  10 
71  07 
74  02 
74  02 

4  57 
4  57 
4  57 
4  67 
456 
4  56 
4  56 

NewYork 

NewYork 

New  York 

New  York 

New  York 

NewYork 

NewYork.; 

85 
86 
85 
86 
85 
86 
85 

+  0  17 
+  023 
+  088 
+  058 
+  141 
+  126 
+  186 

+  0  24 
+  034 
+  085 
+  109 
+  205 
+  148 
+  200 

+0.2 
+0.2 
+0.8 
+0.6 
-1.1 
+0.8 
+0.8 

ao    [': 
ao    ■*' 

Passaic  Light 

Newark,  Passaic  River 

Pa.Hsiiic,  Passaic  River 

Little  Ferry,  Hackensack  River 

Hackeusack,  Hackensack  River 

0.0      1;', 

ao    1' 

Raritan  Bay,  etc. 

48 
1  49 
50 
51 
52 

New  Brunswick 

South  Ambov 

40  29 
40  29 
40  -27 
40  26 
40  27 

74  26 
74  16 
74  12 
74  05 
74  00 

4  58 
4  57 
4  57 
4  56 
4  TMi 

Sandy  Hook 

Sandy  Hook 

SnndyHook 

Sandy  Hook 

Sandy  Hook 

89 
89 
89 
89 
89 

+  0  49 

+  008 

+  005 

000 

000 

+  133 
+  0  16 
+  0  14 
+  004 
000 

+1.3 
+0.6 
+0.6 
+0.1 
0.0 

ao     •! 

Keyi>ort 

Port  Monmouth 

Sandy  Hook,  The  Horseshoe 

ao     '■; 
ao    1': 
00     1* 

— : 

- 

-     -     -       - 

-       - 
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AND  TIDAL  CONSTANTS. 


359 


Interval. 


Mean. 


i  5   I  "^^'^- 


6 

7 

8 

9 

10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
'  23 
24 
25 


27 
28 
29 
30 

81 
32 
33 
34 
35 


37  , 

■3S  I 
39  ' 
I  40 


41  I 

42  j 
43 

44  I 

45  ; 

46 
47  , 


48 
49 

'  50 
51 

j  52 


LWI. 


h.  m. 
8  10 
8  22  j 
8  11  ' 
7  66 
7  43 


7  32 
7  43 
7  49 
7  56 
804 


8  06 
8  09 
8  10 
8  16 
8  22 

8  24 
8  32 
8  35 
8  40 

8  49 

9  00 
9  21 
987 
9  55 

10  06 

10  28 

11  06 

11  43 

12  11 

0  15 

030 

1  00 

1  85 
220 

2  35 

3  07 

3  51 

4  38 

5  34 
7  05 


8  20 
8  26 

8  41 

9  01 
9  45 
9  30 
9  40 


8  22 
7  42 
7  39 
7  35 
7  35 


A.  m. 
2  14 
280 
2  15 
1  60 
1  40 


I  30 
1  40 
1  47 
156 
205 


2  07 
2  10 
2  11 
2  17 
2  23 

2  25 
2  83 
2  36 
2  42 
2  51 

305 
826 
845 
4  11 

4  26 

456 

5  36 
606 

6  27 

6  55 

7  14 

7  40 

8  11 
900 

9  16 

10  02 

11  00 
11  56 

0  46 
2  45 


2  28 
238 

2  39 

3  13 

4  10 

3  53 

4  05 


258 
1  42 
1  40 
1  31 
1  27 


Tropic. 


HHWI.      LLWI 


h.  m. 
8  07a 
8  19a 
8  08a 
7  53a 
7  40a 


729a 
7  40a 
746a 

7  58a 

8  01a 


8  08a 
8  06« 
8  07a 
8  13a 
8  19a 

8  21a 
829a 
8  82a 
8  37a 
8  46a 

8  57a 

9  18a 
9  34a 
9  52a 

10  06a 

10  25a 

11  03a 

11  40a 

12  08a 
0  126 

0  275 

0  575 

1  325 

2  175 

2  825 

3  045 
8  48^) 

4  356 

6  316 

7  026 


8  17a 
8  23a 
8  38a 

8  58a 

9  42a 
9  27a 
9  87a 


8  19a 
7  39a 
7  36a 
7  32a 
7  32a 


k.  m. 
2  276 
2  436 
2286 
2036 
1  536 


1  436 

1  586 
2006 
2096 

2  186 


2  206 
2236 
2  246 
2  806 
2  866 

2  886 
2  466 

2  496 
2556 
3046 

3  186 
8  896 
8586 

4  246 

4  896 

5096 

5  496 

6  196 

6  406 
7086 

7  276 
7586 

8  246 

9  136 
9  296 

10  156 

11  136 

12  096 
0  59a 
2  58a 


2  416 
2  616 

2  526 

3  266 

4  236 
4  066 
4  186 


3  126 
1  566 
1  546 
1  456 
1  416 


Ran^e  of  tide. 


Tropic  diurnal 
inequality. 


Mean 

(Mn). 


feet. 
5.3 
5.0 
4.5 
4.5 
4.6 


4.8 
4.6 
4.5 
4.4 
4.4 


4.4 
4.4 
4.4 
4.8 
4.2 

4.2 
4.2 
4.1 
4.1 
4.0 

8.9 
8.7 
8.6 
3.4 
3.3 

3.1 
2.8 
2.7 
2.9 
3,1 

8.8 
8.7 
4.1 
4.^ 
4.2 

8.9 
3.3 
2.7 
2.4 
2.3 


4.6 
4.6 
4.7 
5.0 
8.8 
5.2 
6.2 


6.0 
5.3 
5.3 

4.8 
4.7 


Spring 


feet. 
6.3 
0.0 
5.4 
5.4 
5.6 


5.7 
5.6 
5.4 
5.8 
5.8 


6.8 
5.2 
5.2 
5.2 
5.1 

5.1 
•  5.0 
5.0 
4.9 
4.8 

4.7 
4.5 
4.3 
4.1 
4.0 

8.7 
8.8 
3.8 
8.4 
8.7 

4.0 
4.4 
4.9 
5.1 
5.0 

4.7 
8.9 
3.2 
2.9 
2.8 


5.5 
5.5 
5.7 
6.0 
4.0 
6.8 
6.2 


7.2 
6.8 
6.3 
5.7 

5.6 


Neap 

(Np). 


feet. 
4.1 
3.9 
3.6 
3.5 
3.6 


8.7 
8.6 
3.5 
3.5 
8.4 


8.4 
8.4 
8.4 
8.4 
8.8 

3.8 
8.2 
8.2 
8.2 
3.1 

8.0 
2.9 
2.8 
2.7 
2.6 

2.4 
2.2 
2.1 
2.2 
2.4 

2.6 
2.9 
8.2 
3.3 
8.8 

8.1 
2.5 
2.1 
1.9 

1.8 


3.6 
3.6 
3.7 
3.9 
2.6 
4.1 
4.0 


4.8 
4.2 
4.2 
8.8 
3.7 


Great 
tropic 
(Gc). 


fed. 
5.8 
5.5 
5.0 
5.0 
5.1 


6.2 
5.1 
6.0 
4.9 
4.9 


4.9 

4.8 
4.8 
4.8 
4.7 

4.7 
4.6 
4.6 
4.6 
4.6 

4.3 
4.1 
4.0 
3.8 
8.7 

8.4 
3.1 
8.0 
8.2 
8.5 

8.7 
4.1 
4.6 
4.7 
4.7 

4.4 
3.6 
8.0 
2.7 
2.6 


5.1 
5.2 
5.8 
6.6 
8.7 
5.9 
6.8 


6.5 
6.7 
6.7 
5.1 
6.0 


HWQ. 


feet, 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 
0.7 

0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.5 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


LWQ. 


feet. 
0.3 
0.8 
0.3 
0.3 
0.3 


0.8 
0.3 
0.8 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 

0.8 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.8 
0.3 

0.2 
0.2 
0.2 
0.1 
0.1 


0.3 
0.3 
0.3 
0.3 
0.2 
0.8 
0.3 


0.2 
0.2 
0.2 
0.2 
0.2 


Diurnal  wave. 


I  Mean  sea  level , 
above  planeof— 


Tropic 
HW 

inter- 
val. 


h.m. 


Tropic  I  Predic- 
range.  I  tions. 


7  02 


7  12 


6  61 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
0.8 
0.8 

0.7 
0.7 
0.6 
0.7 
0.7 

0.8 
0.9 
1.0 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.6 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


1.1 
1.1 
1.1 
1.1 
1.0 


feet. 
2.6 
2.5 
2.3 
2.3 
2.3 


2.4 
2.3 
2.3 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
1.9 
1.8 
1.7 
1.7 

1.6 
1.4 

1.4 
1.4 
1.6 

1.7 
1.8 
2.0 
2.1 
2.1 

2.0 
1.6 
1.8 
1.2 
1.2 


2.8 
2.8 
2.4 
2.5 
1.6 
2.6 
2.6 


3.0 
2.6 
2.7 
2.4 
2.3 


Varia- 
I  tion  of 
„      .    thecom- 
Tromc     pass. 


feet. 
2.7 
2.6 
2.4 
2.4 
2.4 


2.6 
2.4 
2.4 
2.8 
2.3 


2.8 
2.3 
2.8 
2.3 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
1.9 
1.8 
1.8 

1.6 
1.6 
1.4 
1.5 
1.7 

1.8 
1.9 
2.2 
2.2 
2.2 

2.1 
1.7 
1.4 
1.3 
1.2 


2.4 
2.4 
2.5 
2.6 
1.7 
2.7 
2.7 


3.0 
2.6 
2.7 
2.4 
2.3 


West. 
o 

9.0 

9.0 

^     9.0 

^     9.0 

9.0 


9.0 

,9.0 

^9.6 

9.5 

9.5 


9.6 
9.6 
9.6 
9.6 
9.5 

9.6 
9.5 
9.6 
9.5 
9.5 

9.5 
10.0 
10.0 
10.0 

9.5 

9.6 
9.6 
9.5 
9.5 
9.5 

10.0 
10.0 
10.0 
10.5 
11.0 

11.0 
11.0 
11.0 
11.5 
11.5 


9.0 
9.0 
9.0  ; 
9.0  i 
9.5  I 
9.5  ; 


9.5 


9.0 
9.0 
9.0 
9.0 
9.0 


360 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 

3 

I    4 

I    * 

'    6 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 


21 
22 
23 
24 
25 

26 
27 
28 
29 

i  30 

I 
31 

I  3-2 
33 
34 
3b 


Outer  coast. 

Seabrljrht ■  40  22  \ 

Lon^  Branch ■  40  18 

AsburyPark 40  13 

Sea^rl ,  40  08 

Barnegat  Inlet 39  46 


Bamegat  Landing,  Barnegat  Bay.. 
Cedar  Creek  Entrance,  Barnegat  B. 
Island  Heights. TomsR.,BamegatB. 

Kettle  Creek,  Barnegat  Bay 

Little  Egg  Inlet 


jAUica  R.  Entrance, Great  Bay. 
Long  Point,  Little  Egg  Harbor.. 

Atlantic  City 

Absecon  Bay 

Great  Egg  Inlet 


39  45 
39  52 

39  56 

40  01 
39  30 

39  32 
39  36 
39  22 
39  24 
39  18 


Corson  Inlet '  39  12 

Townsend  Inlet '  39  07 

Hereford  Inlet 39  01 

Sewells  Point,  Cold  Spring  Inlet ...   38  57 
Cape  May  City 38  56 


73  58 

73  69  , 

74  00 
74  02 
74-06 

74  11  ' 
74  08  : 
74  09  i 
74  07  I 
74  18  , 

74  24 
74  16 
74  25 
74  29 
74  33 

74  39 
74  43 
74  47 


MEW  JERSEY,  DELAWARE,  AND 
PENNSYLVANIA. 

Delaware  Bay. 

Cape  May  Light,  N.J 88  66 

Cape  Henlopen,  Del 38  48 

Lewes,  Del '  38  47 

Broadklll  Creek  Entrance.  Del 38  50 

Mispllllon  Creek  Light,  Del 38  57 

Brandy  wine  Shoal  Light,  Del |  38  59  i 

Fourteen- Fix)t  Bank  Light,  Del >  39  03  i 

Marcvrt  Landing.  N.J '  39  02  ' 

Maunoe  River  Light.  N.J '  39  12 

Port  Norrls,  Maurice  River,  N.  J  ...,  39  14 

Maurtcetown,  Maurice  River,  N.  J.I  39  17 

Millville,  Maurice  River,  N.  J 39  24 

Egg  Island  Light.  N.J 39  11 

Cross  Ledge  Light,  N.J 39  10 

Murderkill  Creek  Entrance,  Del  ...i  89  03 

Frederica,  Murderkill  Creek,  Del  ..i  39  01 

Lebanon,  St.  Jones  Creek,  Del '  39  06 

Dover,  St.  Jones  (reek,  Del 39  09 

Mahon  River  Light,  Del i  39  1 1 

Fortesrue  Beach,  N.J '  39  14 

Dona  Landing,  Dona  River,  Del 39  13 

Leipsic  River  Entrance,  Del 39  15 

Leipsic,  Leipsic  River,  Del 39  15 

Ben  Davis  Pomt,  N.J I  39  17 

Ship  John  Shoal  Light,  N.  J '  39  18 


Delaware  River. 

Cohansey  Light,  N.  J 

Greenwich,  Cohansey  Creek,  N.  J.. 
Bridgeton.  Cohansey  Creek,  N.  J  .. 
Bombav  H<x)k  Point,  Del 


39  21 
39  23 
39  26 
39  19 
Bombay  Hook  Light,  Del 39  22 

Liston  Point,  Del 

Stony  Point,  N.  J 

Reedy  Island  Quarantine.  Del  . 

Salem.  Salem  Creek,  N.  J 

Delaware  City,  Del 


New  Castle.  Del 

Deep  Water  Point,  N.  J 

Wilmington.  Del 

Edgem(K)r.  Cherr>'  Island  Lt.,  Del,. 
Marcus  Hook,  Pa 


39  25 
39  28 
39  31 
39  34 
39  35 

^  39  39  I 
39  42 
39  41 
39  45  , 
39  49 


h.  m. 
4  56 
4  56 
4  56 
456 
456  , 

4  67  ' 
4  57 
4  57 
4  56 
4  67  , 


75  07  I 
75  11  I 

74  56  ' 

75  02  ; 

75  02  ; 

74  58  i 

75  02  I 
75  08 
75  14 
75  24 

75  26 
75  28 
75  30 

75  24 

76  10 

75  26 
75  24 
75  29 
75  17 
75  23 


75  22 
75  19 
75  14 
75  26 
75  31 

75  32 
75  31 
75  3-1 
75  28 

75  34  I 
75  31  ' 
75  32 
75  30 
75  25 


Sandy  Hook . . 
Sandy  Hook . . 
Sandy  Hook . . 
Sandy  Hook . . 
New  London . 

New  London . 
New  London  . 
New  London . 
New  London  . 
New  London . 


4  58  !  New  London  . 
4  57  '  New  London  . 
4  58  ;  Sandy  Hook.. 
4  58  !  Randy  Hook.. 
4  58     Sandy  Hook.. 


4  59 
4  59 
4  69 


74  52 
74  65 

4  59 

600 

74  68 

75  05 
75  08 
75  13 
75  19 

5  00 
500 

6  01 
5  01 
5  01 

Sandy  Hook. 
Sandy  Hook. 
Sandy  H<K)k. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook.' 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


600 
5  01 
5  00 
500 
500 

500 
500 
5  01 
5  01 
5  02 

5  02 
5  02 
502 
5  02 
5  01 

5  02 
5  02 

5  02 

6  01 
5  02 


Sandy  Hook 

Sandy  Hook 

Sandy  Hook... v.. 

Sandy  Hcwk 

Philadelphia 


Philadelphia . 
Philadelphia . 
Philadelphia  . 
Philadelphia . 
Philadelphia . 


Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 


5  01  Philadelphia . 

5  01  Philadelphia . 

5  01  Philadelphia . 

5  02  Philadelphia . 

5  02  Philadelphia . 

5  02  Philadelphia . 
5  02  Philadelphia . 
5  02  ;  I'hiladelphia. 
5  02  I  I'hiladelphia  . 
5  02     Philadelphia . 

5  02  Philadelphia . 
5  02  ;  Philadelphia  . 
5  02  Phi  lad  Iphla  . 
5  02  !  Philadelphia  . 
5  02  ,  Philadelphia  . 


89 


Mean  Lov 
Water. 


h.  m. 

-  0  10" 

-  0  14 

-  0  17 

-  0  16 

-  1  28 

-0  01 
+0  85 
+1  46 
+2  62 
-136 

-0  42 
+0  16 
+0  06 
+1  04 
+0  03 

+0  03 
000 
-0  02 
+0  06 
+0  19 


+0  29 
+0  34 
+0  38 
+0  46 
+  1  08 

+0  59 
+  1  13 
+  0  39 
+  1  16 
-4  46 


I 


-3  66 
-2  26 
-4  63 
-4  47 

-4  58  I 

-8  69 
-3  54 
-2  64 
-4  29 
-4  41 

-4  12 
-4  16 
-3  24 
-4  21 
-4  09 


-4  05 
-3  36 
-2  36 
-4  00 
-3  44 

-8  32 
-3  28 
-8  11 
-2  49 
-2  53 

-2  82 
-2  16 
-2  04 
-2  00 
-1  88 


h.  m. 

-  0  10 

-  0  14 

-  0  17 
-0  14 

-  1  89 

-0  07 
+0  28 
+1  45 
+2  63 
+149 

-0  30 
+0  26 
+0  04 
+1  16 
000 

-0  03 
-0  06 
-0  09 
000 
+0  10 


+0  17 
+0  23 
+0  29 
+0  41 
+  1  10 

+0  57 
+  1  15 
+0  31 
+  1  20 
-5  48 

-4  S3 

-2  45 
-6  00 
-5  62 
-6  07 

-4  41 
-4  31 

-3  11 
-5  29 
-6  44 

-4  58 
-5  12 
-3  46 
-6  17 
-6  03 


-0.8 
-0.4 
-0.6 
-0.9 
-0.3 

-L4 
-1.6 
-L7 
-1.8 
+0.8 

+0.2 
-0.1 
-0.8 
-0.7 
-0.6 

-0.5 
-0.6 

-a4 

-0.3 
-0.1 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
-0.6 
-0.3 
-0.1 
+0.5 

+0.4 
+0.7 
+0.4 
+  1.1 
+0.3 

-6.1  I 
-0.6 
+0.7 
+0.5 
+0.2  I 

-2.6 
-2.8 
-4.3 
+0.5  I 
+0.7  ' 

-0.5 
+0.6 
-2.8 
+0.8 
+0.7 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


-4  67  +0.8 
-4  17  +0.6 
--2  52  +L2 
-4  61  +0.7 
-4  29  I  +0.7 


-4  18 

-4  08 
-3  42 
-2  67 
-3  17 

-2  53 
-2  33 
-2  21 
-2  16 
-1  46 


+0.7 
+0.6 
+0.6 
+L1 
+0.7 

+0.7  ; 
+0.7 
+0.5  ' 
+0.7 
+0.6 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 

o.o 

0.0 

0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 
0.0 
0.0 
0.0 


I" 


0.0  u , 

0.0  C'  I 

0.01  I'.X 

0.0  o.> 

0.0  :.i 


1.0: 


1.* 
0? 
0.0    0?- 
0.0     a.> 


0.0  r: 

0.0  t'  f 

0.0  f  '■ 

0.0  1  ■ 

0.0  :. 


i:" ' 

1.U  , 


1.::, 


ir 
1:. 
1- 
1:: 


AND  TIDAL  CONSTANTS. 
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Interval. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11  \ 

13  ' 
14 

I  15  . 

16  1 
!  17 

IS 

19 
,20 


Mean. 


Tropic. 


HWI.      LWI.      HHWI.      LLWI. 


A.  m. 
7  25 
7  21 
7  18 
7  20 
7  60 

9  16 
9  52 

11  02 

12  10 

7  42 

8  34 

9  33  I 

7  89  I 

8  87  ! 
7  36  . 

7  35 
7  32 
7  30 
7  37 
7  50 


I 


I 

21  I 

22  I 

23  ' 
24 
25 

26 
27 

28  . 

29  ' 

30  , 

31  ' 

32  I 
S3 

35 

36 
37 
3S 
39 
40 

41 
4-J 
43 
44 
45 


46 
47 

4S 

49 

,  f)0  I 

51  I 

52  , 
'  53  I 

54  I 


56 
57 
5H 
59 
60 


800 
8  05 
8  08 
8  16 
8  38 

830 

843 
8  10 

8  47 

9  10 

10  00 

11  30 
9  02 
9  OK 

8  56 

9. TO 

10  00 

11  00 

9  25 
9  14 


9  42  I 
93M 
10  30 
9  34 
945 


950 

10  20 

11  20 
954 

10  10 

10  22 
10  26  1 

10  43 

11  05 
1101 

11  22 
11  38 
II  50 

11  51 

12  21 


h.  m. 
1  17 
1  13 
1  10 
1  18 
143 

3  14 
8  49 

5  06 

6  15 

1  32 

2  60 

3  46 

1  29 

2  40 
1  25 

1  21 
1  18 
1  15 
1  24 
1  33 


I  40 
1  46  I 

1  51 

2  03 
2  32 

220 
2  87 

1  54  , 

2  43  ! 
8  20 

4  80 
6  18 

3  02 

3  10 
254 

4  20 

4  30  I 

5  50 
3  82  ! 

3  18 

4  03 
8  49 

5  15  i 
3  45 

3  58  I 


4  05 
4  45 
6  10 
4  10 
4  32 

4  48 

4  53  I 

5  19  ' 
604 

5  44  I 

608 

6  2?; 

6  40 

6  45 

7  16 


722a 
7  18a 
7  15a 
7  17a 
746a 

9  llfl 
9  47a 
10  57a 
12&V1 
.   7  39a 

880a 
928a 
7  86a 
838a 
7  88a 

7  32a 
7  29a 
7  27a 
7  34a 
7  48a 


7  66a 

8  Ola 
8  04a 
8  12a 
8  34a 

826a 
8  39a 
8  06a 

8  43a 

9  06<i 

9  66a 
11  26a 

8  58a 

9  04a 

8  5'2a 

9  51a 
9  56a 

10  66a 
9  21a 
9  10a 


9  34a 
10  26a 
9  80a 
9  41a 


9  47a 

10  17a  i 

11  17a 

9  Ola  I 
10  07a. 

10  19a  I 
10  23a 

10  40(1  I 

11  02a 

10  biki 

11  19a 
11  3V/ 
11  47(1 

11  51a 

12  18a 


h.  m. 
1  316 
1  276 
1  246 

1  286 

2  016 


4  086 
6266 
6  366 
1  506 

3086 
4066 
1  476 
2596 
1  436 

I  386 
1  356 
1  316 
1  406 
1  496 


1  546 

1  586 

2  016 
2  116 
2  386 

2  246 
2  406 
2006 

2  446 

3  18a 

4  24a 

6  10a 

2  58a 

3  04a 

2  50a 

4  14a 

4  24a 

5  40a 

3  24a 
3  12a 

355a 
3  40ri 
5  aV( 
3  3Sa 
8  48a 


Range  of  tide. 


Tropic  diurnal 
I     inequality. 


I 

Mean    Spring 

(Mn).  I   (Sg). 


I 


3  53a 

4  :^3a 

5  5H<i 

3  58<{  , 

4  20ai 


I 


4  36a  t 

4  40(1  , 

5  06a 
5  50a  1 
5  30(11 

5  54a! 

6  14a 

6  25(1  I 

G  :^t  I 

7  00a  , 


feet. 
4.4 
4.3 
4.1 
8.8 
2.2 

1.1 
0.9 
0.7 
0.7 
8.3 

2.6 
2.8 
8.9 
3.9 
4.1 

4.2 
4.2 
4.2 
4.4 
4.6 


4.7 
4.2 
4.4 
4.6 
5.1 

6.1 
5.4 
5.1 
6.8 
6.6 

5.2 
4.7 
6.9 
5.8 
5.4 

2.7 
2.5 
1.0 
5.8 
6.0 

4.8 
6.9 
3.0 
6.0 
6.0 


feet. 
5.3 
5.1 
4.9 
4.5 
2.6 

1.3 
1.1 
0.9 
0.8 
8.9 

3.2 
8.8 
4.7 
4.7 
4.9 

5.0 
5.1 
5.1 
5.8 
5.5 


5.6 
5.0 
5.2 
5.5 
6.1 

6.0 
6.3 
6.0 
6.8 
6.6 

6.1 
5.5 
6.9 
6.8 
6.4 

8.1 
2.9 
1.2 
6.7 
7.0 

5.5 
6.K 
3.4 
6.9 
6.9 


6.0 
5.9 
6.5 
6.0 
6.0 

S.9I 

5.9 
5.9  I 
6.4  I 
5.9 

6.0  ' 

6.0 

6.8 

6.0 

5.9 


6.9 
6.7 
7.4 
6.8 

6.8 


6.6 
6.6 
7.2 
6.7 

6.6 
6.6 
6.4 

6.6 
6.5 


^^*P    tropic     HWQ. 


(Np). 

(Gc). 

•^^L 

feet. 

8.6 

4.8 

8.4 

4.6 

8.2 

4.4 

3.0 

4.1 

1.8 

2.5 

0.8 

1.3 

0.7 

1.2 

0.6 

1.0 

0.6 

0.9 

2.6 

8.5 

2.1 

2.9 

1.9 

2.6 

8.1 

4.2 

3.2 

4.3 

8.3 

4.5 

8.4 
3.4 
8.4 
8.5 
3.6 


3.8 
3.4 
3.5 
3.7 
4.2  I 

4.2  ' 

^•"*  I 

4.2 

4.7  ' 
4.6 

4.3 
3.9 
4.9 
4.8 
4.5 

2.3 
2.1 
0.8 
4.9 
5.0 

4.1 
5.0 
2.6 
5.1 
5.1 


5.2 
5.1 
5.6 
6.1 

5.1  ; 

5.2  ' 

5.2  I 
5.2 
5.6 
5.2  I 

5.4  ' 

5.4 

5.2 

6.4 

5.3 


4.6 
4.6 
4.6 
4.8 
4.9 


5.1 
4.6 
4.7 
4.9 
5.5 

5.5 
5.7 
5.5 
6.1 
6.0 

5.6 
5.1 
6.3 
6.2 
5.8 


6.4 
6.4 
6.3 
6.9 
6.4 

6.5 
6.5  I 
6.3 
6.5  I 
6.4  ! 


LWQ. 


feet. 
1.0 
1.0 
0.9 
0.9 
0.7 

0.5 
0.5 
0.4 
0.4 
0.8 

0.7 
0.7 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0  ' 
1.0 
1.0 


1.0 
0.9 
0.9 
0,9 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.0 
1.0 
1.1 
1.1 
1.0 


3.0 

0.7 

2.8 

0.7 

1.2 

0.4 

6.2 

1.0 

6.4 

1.0 

6.2 

1.0 

6.3 

1.1 

3.3 

0.8 

6.4 

1.1 

6.4 

1.1 

6.5 

1.0 

6.3 

1.0 

6.9 

1.1 

6.4 

1.0 

6.4 

1.0 

1.0 
1.0  I 
1.0 
1.0 
1.0  ' 

1.0 
1.0 
1.0 
1.0 
1.0 


feet. 
0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 
O.I 

OJ. 
0,1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.1 
0.3 
0.3 

0.2 
0.3 
0.2 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.8 

0.3 
0.3 
0.3 
0.3 
0.8 

0.3 
0.3 
0.3 
0.3 
0.3 


Diurnal  wave. 


Mean  .sea  level  | 
above  plane  of— 


Tropic 

HW    I  Tropic 
inter-    range. 

val. 


h.m. 


Predic 
tions. 


feet. 
1.0 
I.O 
0.9 
0.9 
0.7 

0.6 
0.6 
0.4 
0,4 
0.8 

0.7 
0.7 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.1 

"1.1 
1.1 
l.I 
1.1 
1.1 

1.1 
1.0 
1.1 
1.1 
1.1 

0.7 
0.7 
0.5 
1.1 
1.1 

1.0 
1.1 
0.8 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
i.l  I 

1.0  ! 

1.0 
1.0 
1.0 
1.0 
1.0 


feet. 
2.2 
2.1 
2.0 
1.9 
1.1 

0.5 
0.5 
0.4 
0.4 
1.6 

1.3 
1.2 
1.9 
2.0 
2.1 

2.1 
2.1 
2.1 
2.2 
2.3 


2.6 
2.4 
3.0 
2.9 
2.7 

1.4 
1.2 
0.5 
2.9 
3.0 

2.4 
3.0 
1.5 
3.0 
3.0 


8.0 
3.0 
3.2 
3.0 
8.0 

8.0 
3.0 
2.9 
8.2 
3.0 

3.0 
3.0 
2.9 
3.0 
3.0 


— !  Varia- 
tion of 
„^    ,    I  the  com 

Tronic     P--- 


2.4 

2.4 

7.0 

2.1 

2.2 

6.5 

2.2 

2.2 

6.5 

2.3 

2.4 

6.5 

2.6 

2.6 

6.6 

2.6 

2.6 

6.5 

2.7 

2.7 

6.0 

2.5 

2.6 

7.0 

2.9 

2.9 

7.0 

2.8 

2.9 

7.0 

feet. 
2.2 
2.1 
2.0 
1.9 
1.1 

0.6 
0.5 
0.4 
0.4 
1.6 

1.8 
1.2 
1.9 
2.0 
2.1 

2.1 
2.1 
2.1 
2.2 
2.3 


2.7 
2.5 
3.1 
3.0 

2.8 

1.4 
1.3 
0.6 
3.0 
3.1 

2.5 
8.1 
1.6 
3.2 
8.1 


8.2 
3.1 
3.4 
8.1 
3.1 

3.1 
3.1 
3.1 
3.4 

8.1 

3.1 
3.1  I 
3.0  ' 
3.1 
3.1 


We«t. 
o 

9.0 
9.0 
9.0 
8.5 
8.5 

8.5 
8.6 
8.5 
8.5 
8.0 

8.0 
8.0 
8.0 
8.0 
7.5 

7.5 
7.0 
7.0 
7.0 
7.0 


7.0 
7.0 
7.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
7,0 

6.5 
6.5 
6.5 
7.0 
7.0 


7.0 
7.0 
7.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

7.0 
7.0 
7.0 
7.0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  iwsition. 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

KEW  JERSEY,  DELAWARE,  AND 

PENNSYLVANIA — Continued. 
Delatoare  JJiiw— Continued. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


Name. 


IPage. 


Xorth. 

o     / 

39  60  I 


Chester,  Pa 

Billlngsport,  N.  J '  39  51 

Fort  Mifflin,  Pa 39  52 

Girard  Point,  Schuylkill  River,  Pa. I  39  54 
Point  Breeze,  Schuylkill  River,  Pa.   39  55 

Grays  Fcrrv  Bridge,  Sch'lkiU  R.,  Pa. I  39  57 
FairmouniBridge,8chuylkillR.,Pa    39  58 

League  Island  Navy- Yard,  Pa 39  53 

Gloucester.  Mercer  St.,  N.J i  39  54 

Philadelphia,  Washington ave.,  Pa.{  39  56 

Philadelphia.  Chestnut  st.,  P«i . . .   39  57 

Camden.  Coopers  Point,  N.  J I  39  57 

Philadelphia,  Cramps  Ship  Yd.,  Pa.!  39  58 

Bridesburg,  Pa 40  00 

Delanco,  Rancoeas  Creek,  N.J ,  40  03 

Centerton.  Rancoeas  Creek.  N.  J..  .1  40  00 
Mount  Holly.  Rancix^as  Creek,  N.  J  .|  40  00 

Burlington,  N.  J 40  05 

Bordentown.  N.  J 40  09 

Trenton,  N.J 40  13 


DELAWARE — CODtlnUed. 

Outer  coast. 


Rehoboth  

Indian  River  Inlet . 


38  43 
38  37 


MARYLAND. 

Outer  coast. 


23     Fen  wick  Island  Light 38  27 

124  I  Ocean  City 38  20 

25     North  Beach  Life-Saving  Station...   38  12 


VIRGINIA. 

"Outer  coaM. 


Chincoteague  Inlet 37  53 

Franklin  City 38  00 

Metomkin  Inlet 37  41 

Great  Machlpongo  Inlet i  37  22 

Ship  Shoal  Inlet 37  13 


Cliesapeake  Bay,  Eastern  Shore. 


Cape  Charles  Quarantine. 

Ola  Plantation  Light 

Cherrystone  Light 

Naswaddox  Creek 

Pungoteague  Creek 


36  Watts  Island  Light... 

37  ;  Tangier  Sorind  Light. 


MARYLAND— continued. 


Chesapeake  Bay,  Eastern  Shore. 


:N 


38  I  Shelltown,  Pocoraokc  River 

39  Pooonioke.  Pocomoke  River 

40  ;  Snowhill,  Pocomoke  River 

41  I  .lanes  Island  Light 

42  Crinfield,  Little  Annemessex  River. 


37  06 
37  14 
37  16 
37  28 
37  40 

37  47 
37  47 


37  59 

38  05 
38  09 
37  58 
37  59 


Solomons  Lump  Light 38  03 

Holland  Island  Bar  Light ,  38  04  I 

Sharkfin  Shoal  Light |  38  12  ' 

Great  Shotils  Light.  Monie  Bay 38  13 

Vienna,  Nantieoke  River :  38  29 


West. 


75  22 
75  15 
75  13 
75  12 
75  12 

75  12 
75  11 
75  11 
75  08 

75  09 

75  08 
75  08 
75  07 
75  01 
74  57 

74  52 
74  48 
74  51 
74  43 
74  46 


75  06 

76  04 


h.  m. 
5  01 
5  01 
5  01 
5  01 
5  01 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

5  01  I  Philadelphia 
5  01  I  PhiiAdelphia 
5  01  Philadelphia 
5  01  Philadelphia 
5  01     Philadelphia 

5  01  Philadelphia 

5  01  Philadelphia 

5  00  Philadelphia 

5  00  Philadelphia 

5  00  Philadelphia 

4  59  Philadelphia 

4  .';9  Philadelphia 

.    4  59  Philadelphia 

,    4  59  Philadelphia 

I    4  59  Philadelphia 


75  25  j 
75  23 
75  35  ! 
75  43  I 

75  48  I 


75  59 

76  03 
76  02 
75  58 
75  50 

75  M 

75  58  , 


75  38 

75  34  I 
75  25 
75  55 

75  52  ; 

76  01  I 
76  06 
75  59 
75  53 
75  49 


93 


Time. 


Height. 


lUtk 
rang?*. 


HW. 


LW. 


HW.     LW. 


Time  meridian, 
7S^  W. 
h.  m.  I      h.  m. 


5  00    Sandy  Hook 89 

5  00  I  Sandy  Hook... 


76  03  5  00 
75  W)  1  6  00 
75  09       6  01 


I 


5  02 

5  02 

6  02 

5  03 

6  03 


504 
6  04 
5  01 
5  04 
5  03 

5  04 
5  04 


503 
5  02 
5  02 
5  04 
5  03 

5  01 
5  04 
5  04 
5  01 
5  03 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  ('<im fort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 


Old  Point 
Old  Point 
Old  Point 
Old  Point 
Old  Point 

Old  Point 
Old  Point 
Old  Point 
Old  Point 
Old  I>olnt 


Comfort- 
Comfort 
Comfort 
Comfort 
Comfort 


105 
105 
105 
105 
105 


ia5 

105 
105 
105 

ia5 

105 
105 


105 
105 
105 
105 
ia5 


Comfort'  ia5 

Comfort  105 

Comfort  ia5 

Comfort;  lOS 

Comfort  105 


-1  21 
-0  53  I 
-0  39  I 
-0  34 
-0  24  , 

-0  18 
-0  13 
-0  30 
-0  19 
-0  C6 


03 

0  00 

93 

+0  03 

93 

+0  08 

93 

+0  2'J 

93 

+  1  CI 

+  1  28 
+1  68 
+1  32 
+2  25 
+2  68 


+0  30 
+0  25 


+0  17 
+0  10 
■+•0  06 


-1  17 
+0  46 
-1  13 
-0  59 
-0  50 


-0  40 
-0  15 
-0  11 
+1  03 
+2  12 

+2  59 
+2  69 


+4  05 
+5  28 
+6  43 
+3  59 

-ri  02 

+4  20 
+4  23 
+4  53 
+5  11 
^6  24 


-1  35 
~1  01 
-0  43 

-0  as 

-0  28  ' 

-0  21  1 
-0  15  I 
-0  33 
-0  29 
-0  06  I 

0  00 
+0  0-2  I 
+0  07 
+0  29  ; 
+  1  02 

+  1  36  I 
+2  26 
+1  35  1 
+2  86; 
+3  11 


+0  19 

+0  14 


+0  06 
+0  01 
-0  03 


-1  07 
+1  15 
-1  04 
-0  49 
-0  42 


-0  31 
-0  06  ' 
-0  02  I 
+1  17 
+2  30  I 


Mean  Lme 

Water, 
feet   \  Jeet. 


+0.6  i 
+0.3 
+0.2 
+0.2 

+0.2  I 

+0.2  I 
+0.3 
+0.1 
0.0, 
0.0  I 

0.0  I 

0.0 

0.0 

+0.1 

+0.3 

-1.2 
-4.0 
+0.2 
-0.5 
-1.0 


-0.7 
-0.8 


-1.0 
--1.0 
-LI 


+0.7 
-1.5 
+  L2 
+  1.8 
+  1.7 


+0.3 
-0.2 
-0.2 
-0.7 
-0.8 


+3  18     -0.8 
+3  18     -0.9 


+4  43 
+6  07 
+7  22 
+4  20 
+4  35 


-0.1  I 
+0.3 
+0.5  I 
-0.7 
-0.6 


+4  44 

-0.8 

+4  49 

-0.9 

+5  19 

-0.3 

+5  44 

-0.1 

+7  03 

+0.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0  : 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0,0 
0.0 


0.0 
0.0 


0.0  . 

0.0 

0.0 


0.0 
0.0 

0.0  i 
0.0  I 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0-0 
0.0 
0.0 


i.r. 
I.e. 

l.«! 
I.(C 
PC  , 

l.m 

1.0: 
l.CI  . 

1.1" 
1..'. 

l.'A 

l.'l 


I.e. 


0.:: 


V2- 


0.?T 

i.:v 

U.T1 
lUT 

0.?* 

l.:^i 
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Interval. 

Range  of  tide. 

Tropic  diurnal    Tii««««i ,».-«« 
inequality.     ;  ^^^^^^  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

*4 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropie 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW      Tropic 

Predic- 
Uons. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWl. 

inter- 
val. 

range. 

West, 

l\ 

5 

4 

h.m. 
0  06 
0  37 
0  51 

0  56 

1  06 

h.  TO. 

7  27 

8  01 
8  19 
8  24 
8  34 

k.m. 
0036 

0  346 
048b 
0536 

1  086 

h,m. 
7  11a 

7  46a 
803a 
808a 

8  18a 

feet. 
5.8 
5.6 
5.5 
5.4 
6,4 

feet. 
6.3 
6.0 
5.8 
5.8 
5,8 

feet, 
5.4 
5,1 
5.1 
6.1 
5.1 

feet. 
6.8 
6.1 
6.0 
5.9 
5.9 

feet 
1.0 
1.0 
1.0 
1.0 
1.0 

/eel. 
0.8 
0.3 
0.3 
0.3 
0.3 

h,m. 

feet. 
1.0 
1.0 
1.0 
1.0 

feet. 
2.9 
2.8 
2,7 
2.7 
2.7 

feet. 
3.1 
2.9 
2.9 
2.9 
2.9 

0    1 
7.5 
7.6 
7.5 
8.0 
8.0 

5 

1.0 

G 
7 
8 
9 
10 

1  12 
1  17 
1  00 
1  11 
1  24 

8  41 
8  47 
8  29 
8  42 
856 

1  096 
1  146 

0  576 
1086 

1  216 

825a 
880a 
8  12a 
8  24a 
838a 

5.5 
5.5 
6.4 
6.3 
5.3 

5.8 
5.9 
6.7 
5.7 
5.6 

5.1 
5.2 
5.0 
4.9 
4.9 

6.0 
6.0 
5.9 
5.8 
5.8 

1.0 
1.0 
1.0 
1.0 
1.0 

0.3 
0.8 
0.3 
0.8 
0.3 

1.0 

1.0 

1.0 

1.0 

18  59          1.0 

2.7 
2.8 
2.7 
2.6 
2.6 

2.9 
2.9 
2.8 
2.8 
2.8 

8.0 

8.0 

8.0' 

8.0 

8.0 

11 
1-2 
13 
14 
.  15 

1  30 
1  33 

1  39 

2  00 
2  32 

902 
9  04 
9  10 
9  32 
10  05 

1  276 
1  306 
1  366 

1  576 

2  296 

8  44a 
8  46a 

8  52a 

9  14a 
9  47a 

5.3 
5.3 
5.3 
5.4 
5.5 

5.6 
5.6 
5.6 
5.8 
5.9 

4.9 
4.9 
4.9 
5.0 
5.1 

5.8 
5.8 
5.8 
6.9 
6.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.3 
0.3 
0.3 
0.3 
0.3 

14  23          1.0 

1.0 

1.0 

1.0 

1.0 

2.6 
2.6 
2.6 
2.7 

2.8 

2.8 
2.8 
2.8 
2.8 
2.9 

8.0 
8.0 
8.0 
8.0 

8.0 

16 
17 

1« 
19 

1  20 

i 

1 

3  00 
3  30 
SW 

3  57 

4  30 

10  40 

11  30 

10  39 

11  39 

12  15 

2  676 

3  276 
3  016 

3  510 

4  276 

10  22a 

11  12a 

10  21a 

11  21a 
11  57a 

4.1 
1.3 
5.4 
4.7 
4.2 

4.4 
1.4 
5.8 
5.1 
4.5 

8.8 
1.2 
5.1 
4.4 
3.9 

4.6 
1.6 
5.9 
5,2 
4.7 

0.8 
0.5 
1.0 
0.9 
0.8 

0.2 
0.1 
0.8 
0.8 
0.8 

!!!!!!!! 

0.9 
0.5 
1.0 
0.9 
0.9 

2,0 
0.6 
2.7 

It 

2.2 
0.7 
2.9 
2.5 
2.2 

8.0 
8,0 
8.0 
8.0 
8.0 

1 

:  21 
22 

8  01 
756 

1  42 
137 

7  69a 
7  54a 

1  666 
1  486 

4.0 
3.9 

4.8 
4.6 

8.2 
8.1 

4.8 

4.2 

0.9 
0.9 

0.1 
0.1 

0.9 
0.9 

2.0 
1.9 

2.0 
2.0 

6.0 
6.0 

23 

24 
25 

7  48 

1      7  41 

786 

1  29 
1  24 
1  19 

7  46a 
7  39a 
7  34a 

1  376 
1  296 
1  216 

8.7 
3.6 
8.6 

4.4 
4.4 
4.3 

8.0 
2.9 
2.9 

4.0 
8.9 
8.9 

0.8 
0.8 
0.8 

.     0.1 
0.1. 
0.1- 

0,8 
0.8 
0.8 

1.8 
1.8 
1.8 

1.9 

1.9 

•    1.8 

6.0 
6.0 
6.0 



1 

26 

27 
28 
29 
30 

780 
933 
734 
7  47 
756 

1  11 
333 
1  14 
1  28 
1  35 

728a 
9  31a 
7  33a 
7  46a 
7  55a 

1  07a 
3  19a 
1  05a 
1  16a 
1  21a 

3.2 
1.0 
3.7 
4.4 
4.2 

3.8 
1.2 
4.4 
5.3 
5.1 

2.6 
0.8 
8.0 
8.5 
3.4 

3.4 
1.3 
3.9 
4.6 

4.4 

0.7 
0.5 
0.7 
0.7 
0.7 

0.1 
0.1 
0.1 
0.1 
0.1 





0.7 
0.5 
0.7 
0,7 
0.7 

1.6 
0.5 
1.8 
2.2 
2.1 

1.6 
0.6 
1.9 
2.2 
2.2 

5.5 
5.5 
5.5 
5.0 

5.0  ' 

1 

31 

1  32 

!  34 
3.5 

806 
830 

8  34 

9  48 
10  58 

1  45 

2  10 

2  14 

3  33 

4  47 

8  06a 
8  32a 

8  36a 

9  51a 
11  02a 

1  29a 
1  54a 

1  68a 

3  18a 

4  31a 

2.8 
2.4 
2.3 

1.8 
1.7 

8.2 
2.7 
2.7 
2.1 
2.0 

2.4 
2.0 
1.9 
1.5 

1.6 

8.2 
2.7 
2.6 
2.1 
2.0 

0.6 
0.5 
0.5 
0.4 
0.3 

0.1 
0.1 
0.1 
0.1 
0.1 

0.6 
0.5 
0.5 
0.4 
0.3 

1.4 
1.2 
1.2 
0.9 
0.9 

1.5 
1.2 
1.2 
1.0 
0.9 

5.0 
5.0 
5.0  1 
5.0 
5.0 

36 
37 

1144 
1144 

5  84 
534 

11  48a 
11  48a 

5  18a 
5  19a 

1.7 
1.6 

2.0 

1.8 

1.5 
1.3 

2.0 

1.8 

0.8 
0.3 

• 

0.1 
0.1 

0.8 
0.3 

0.9 
0.8 

0.9 
0.8 

5.0 
5.0 

38 
39 
40 
41 
42 

0  26 
'      1  fiO 
3  05 
0  19 
0  23 

7  00 

8  25 

9  40 
6  36 
6  52 

0  806 

1  546 
3  096 
0  246 
0  286 

6  4.1a 

8  10a 

9  25a 
6  21a 
6  37a 

2.4 

2.8 
8.0 
1.8 
1.9 

2.8 
3.2 
3.4 
2.0 
2.2 

2.0 
2.4 
2.5 
1.5 
1.6 

2.6 
3.0 
3.2 
2.0 
2.1 

0.3 
0.8 
0.3 
0.3 
0.3 

0.1 
0.1 
0.1 
0.1 
0.1 

0.8 
0.3 
0.3 
0.4 
0.4 

1.2 
1.4 
l.h 
0.9 
0.9 

1.3 

1.4 
1.5 
0.9 
1.0 

5.5  i 
5.5  1 
6.0 
5.5 
5.5  ' 

43 

4i 

,45 

1^ 

0  40 
0  43 
113 
131 
,     2  45 

7  00 
705 
7a5 

8  00 

9  20 

0  466 

0  496 

1  196 

1  376 

2  516 

6  45a 

6  50ri 

7  20a 
7  45a 
9  05a 

1.7 
1.6 
2.2 
2.5 
3.0 

1.9 

1.9 
2.6 
2.8 
3.5 

1.4 
1.4 
1.9 
2.1 
2.5 

1.9 
1.9 
2.5 
2.7 
3.3 

0.8 
0.4 
0.8 
0.3 
0.3 

0.1 
0.1 
0.1 
0.1 
0.1 

0.4 

14  10  1        0.4 

0.4 

0.4 

0.4 

0.8 
0.8 
1.1 
1.2 
1.5 

0.9 
0.9 
1.2 
1.3 
1.6 

5.5  1 
5.5  I 
5.5 
5.5 
5.5 

864 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geogmphlc  poeition. 


Longitude. 


tude. 


Are.    ,  Tlm«». 


Korth.\ 
o    t 
88  18 
38  14 
38  15  ' 
88  20 
38  38  • 

38  89 
38  34 

38  45  I 
38  63 

38  4L  I 

38  46  1 
38  46  ' 
3S  46  ; 
38  &2  ' 
38  47  ' 

88  60  . 

89  03  , 

38  59  I 
89  12  . 
89  18 

39  22 
39  22  • 
39  27 
89  80 
39  32 

39  36  I 
39  84  I 


NORTH  AMERICA  (East 
Co  Aar)— Continued . 

MABTLAND— continued. 

Chesapeake  Bay,  Eaaiem  SAorc— <^'on 

1  Fishing  Point,  Fi«ihing Bay 

2  Hooper  Strait  Light 

3  Hooper  Island  Light 

4  Barren  Island 

5  Sharps  Island  Light 

6  Choptank  River  Light 

7  Cambridge,  Choptank  River 

Dover  Ferry,  Choptank  River I 

Denton,  Choptank  River 

Oxford,  Tred  Avon  River 

1 1  Easton  Point,  Tred  Avon  River 

12  Bozman,  Broad  Creek 

18    Poplar  Island 

14  Tilghmans  Point,  Enstern  Bay 

15  St.  Michaels,  Miles  River 

16  Bloody  Point  Bar  Light 

17  Love  Point  Light 

1 8  Queenstown.  Chester  River 

19  Chestertown,  Cheater  River 

20  Tolchester  Beach 

21  Betterton ,  Sassafras  River 

22  Georgetow  n .  8aj«af ras  Rl  ver 

28     Turkey  Point  Light,  Elk  River 

24  Town  Point  Wharf,  Elk  River 

25  Chesapeake,  Back  Creek,  Elk  River. 

26  Elkton  Landing,  Elk  River 

27  Charlestown,  Northeast  River 

Chesapeake  Bay,  Western  Shore. 

28  Havre  de  Grace.  Susquehanna  River 

29  Port  Deposit,  Susquehanna  River. . , 

80  Finhing  Battery  Light 

81  Wilson  Point,  Bush  River 

82  Pooles  Island  Light 

Battery  Point.  Gunpowder  River. . . 
84     Rowleys  Bar  Point,  Middle  River . . 

35  Rocky  Point,  Back  River 

36  Seveij  Foot  Knoll  Light , 

37  North  Point,  Patapsco  River 

Fort  Carroll ,  Patapsco  River , 

Fort  McHenry,  Patapsco  River 

40  Baltimore,  Feli-s  Point 

41  Persimmon  Point,  Magothy  River. 

42  Sandy  Point  Light 

43  Greenbury  Point  Shoal  Light 

44  Annapolis,  Severn  River 

46     Bay  Ridge 

46  Thomas  Point  Shoal  Light 

47  Ferry  Point,  South  River 

48  Galloway,  West  River. 

49  Fairhaven,  Herring  Bay 

60  Cove  Point  Light 

61  Drum  Point  Light,  Patuxent  River 

52  Benedict,  Patuxent  River 

53  Nottingham,  Patuxent  River 

r>4     Cedar  Point  Light 

55     Point  No  Point  Light 

MARYLAND,     VIRGINIA,    AND    DIS- 
TRICT OP  COLUMBIA. 

Potomac  River, 


56  Point  Lookout  Light,  Md 88  02 

57  Travis  Point,  Coan  River,  Va 38  00 

58  Lynch  Point.  Yeocomico  River,  Va . ,  38  W 

59  Kiii«ale.  Yeocomico  River,  Va 38  02 

60  i  Kitts  Point,  St.  Mary  River,  Md....j  38  C6 


39  32 
89  36 
39  80 
39  23 


76  01 
76  05 
76  16 
76  16 
76  23 

76  11 
76  04 
76  00 
76  51 
76  10 

76  00 
76  15 
76  23 
76  15 
76  18 

76  24 
76  17 
76  10 
76  04 
76  15 

76  04 
76  53 
76  01 
75  55 
75  49 

75  60 
75  68 


39  17 

89  20 
39  18  I 
89  16 
89  09  ! 
39  12 

39  13 
39  16  I 
89  17 
89  03 
39  01 

38  58  I 
38  68 
38  66 
38  54  ' 
38  57 

38  50 
38  45 
38  23 
38  19 
38  30 

38  48 

38  18 
38  08 


West. 

h.  m. 
5  04 


76  W 
76  07 
76  05 
76  16  I 
76  16  : 

76  20 
76  23 
76  24 
76  25 
76  27 

76  31 
76  35 
76  85 
76  26 
76  23 

76  27 
76  29 
76  27 
76  26 
76  32 


504 
5  05 
505 
506 

5  a5 

504 
501 
5  03 
505 

5  04 
505 
506 
505 
5  05 

5  06 
505 
505 
504 

6  05 

504 
604 
504 
604 
5  08 

503 
504 


604 
5  01 
5  01 
505 
506 

5  OS 
5  OG 
5  06 
5  06 
5  06 

506 
5  06 
5  06 
506 
506 

5  06  ' 

6  06  I 
506 
5  06  I 
606  , 


Standard  port  for 
reference. 


Name. 


Old  Point  Comfort     105 


Page. 


Baltimore.. 

Baltimore 

Baltimore 

Baltimore 


Baltimore 97 

Baltimore 97 

Washington 101 

Washington >  101 

Baltimore I  97 


Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 


Baltimore . . . 
Baltimore ... 
Baltimore . . . 
Washington  . 
Baltimore... 


97 
97 
97 
97 
97 

97 
97 
97 
101 
97 


Washington I  101 

Washington 101 

Washington '  101 

Washington |.  101 

Washington |  101 

Washington I  101 

Washington |  101 


Washington . 
Wa.*ihington . 
Wo-Hhington . 
Baltimore... 
Baltimore . . . 


101 
101 
101 
97 
97 

Baltimore i  97 

Baltimore •  97 

Baltimore I  97 

Baltimore    '  97 

Baltimore '  97 


76  32 

506 

76  83 

506 

76  23 

5  06 

76  25 

506 

76  40 

5  07 

76  42 

5  07 

76  22 

5  05 

76  18 

505 

Baltimore . 
Haliimore . 
Baltimore . 
Baltimore . 
Baltimore . 

Baltimore  . 
Baltimore . 
Baltimore . 
Baltimore . 
Baltimore  . 

Baltimore  . 
Baltimore . 
Baltimore . 
Baltimore  . 
Baltimore . 


Washington  . 
Baltimore  . . . 
Baltimore ... 


I 
76  19  \ 
76  28 
76  31 
76  35  , 
76  25 


5  05 
5  06 
5  06 
5  06 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort, 


Tidal  differences. 


Time. 


HW. 


LW. 


lUtJf' 
Height.  of 

rsDfri*. 

HW.     LW. 


Time  meridian, 
75°  W. 


MeanLov 
Water. 


5  06  I  Old  Point  Comfort 


97 
97 
97 
97 

97 
97 
97 
97 
97 

101 
97 
97 


ia>  I 
la'j 

10.=) 
105 
105 


h.  m. 
+5  15 
-5  17 
-5  12 
-4  58 
-3  55 

-8  41 
-3  09 
-2  84 
-1  09 
-3  84 

-3  03 
-3  24  I 
-3  13 
-2  55 
-2  86 

-2  50 
-1  12 
-0  43 
-0  35 
+0  19 

+0  22 
+0  58 
+0  81 
+0  52 
+  1  03 

+1  09 

+1  07 


+  1  22 
+1  42 
+  1  07 
+  1  18 
+0  46 

^055 
+0  43 
+0  38 
-0  14 
-0  10 

-0  06 
-0  02 
0  00 
-1  11 
-1  29 

-1  54 
- 1  62  ; 
-2  10  I 
-2  25 
-2  15  I 

-2  29 
-3  19  I 
-4  48  I 
-4  59  I 
-3  58 

-4  13 

-5  03 
-5  36 


+4  16 
+4  25 

+4  37 
-^4  47 
+4  34 


h.  m.  , 
+6  46 
-5  81 


feet. 
0.0 
+0.5 


-5  27  I  +0.4 
-5  12  I  +0.4 
-4  10     +0,1 


-3  45  , 
-8  08 
-2  27  I 
-1  01 
-3  36 


-3  05 
-1  27 
-0  62 
-0  40 
+0  08 

+0  06 
+0  45 
+0  20 
+0  85 

+0  18 

+0  54 
+0  55 


+1  82 
+  1  50 
+1  07 
+  1  03 
+0  30 

+0  48 
+0  29 
+0  23 
-0  29 
-0  18 

-0  06 
-0  02 
0  00 
-1  26 
-1  45 

-2  11 
-2  09 
-2  26 
-2  41 
-2  30 

-2  87 
-8  34 
-5  03 
-5  16 
-3  58 

-4  03 

-5  19 
-5  52 


+  4  41 
+4  61 
+5  08 
+5  13 
+5  00 


+0.2 
+0.5 
-0.8 
-0.7 
+0.8 


-2  68 

+0.6 

-8  22 

+0.4 

-3  29 

0.0 

-8  07 

0.0 

-2  42 

+0.1 

-0.1 
-0.1 
+0.2 
-0.9 
+0.1 

-LO 
-0.5 
-0.8 
-0.5 
-0.2 

-0.2 
-0.8 


-0.7 
-0.7 
-0.7 
+0.4 
+0.1 

+0.1 

0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 

0.0 

-0.3 

-0.8 

-0.3 
-0.8 
-0.3 
-0.3 
-0.8 


fea. 
0.0 
0.0 

ao 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0; 

0.0 

0.0  i 

0.0; 

0.0 

0.0 

0.0 

0.0 

ao 

0.0  1 
0.0  1 
0.0  1 


-0.3 

-0.3 

0.0 

0.0 

+0.6 

0.0 
0.0 
0.0 
0.0 
0.0 

-0.8 
+0.1 
+0.2 

0.0 
0.0 
0.0 

-1.2 
-LI 
-1.0 
-1.2 
-1.0 

0.0 
0.0 

0.0 
0.0 
0.0 

l.« 

LIT 

L> 
LS 
112 

vn 

L4. 

0." 

0.- 
l.» 

Ul 

Las 

l.oo 
o.s: 
i.u 

Lli 
0.W 

Ll-2 


0.0 

0.6r 

0.0 

O.M 

0.0 

a:s 

0.0 

as 

0.0 

as 

ao 

ase 

ao 

0.H? 

0.0 

o.n 

ao 

ar? 

ao 

a:i 

ao 

L?> 

ao 

Lc: 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao  j 

ao 

ao 

ao 

ao 


LW 
L(6 
0> 

aa 
a9^ 

LW 
0.71 
0-71 


O.Ti 

o.> 

0.* 
L(C 

L-a 

LiJ5 
Lll 


0.61 
0,M 
0.50 


AND  TIDAL  CONSTANTS. 


365 


s 


7 

9 
10 

1  11 

I  1^ 

13 

I  H 
'  15 

IG 
17 
IS 

10 

•2d 

•21 

24 

,  '-^^ 

26 
27 


28 

'  2y 

I  30 

'  31 

32 

'  33 
31 

'  35 
36 
37 

I  38 

39 

'  40 

'  41 

42 

43 
41 
4o 
:  46 
47 

4H 
49 

r)0 

51 


56 

57  I 
68  ' 
,  59  , 


Intervtil. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Mean. 

Tropic. 

Great 
tropic 
(Qc). 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

HWQ. 

LWQ. 

HWI. 

LWI. 

HHWI. 

LLWI. 

h.m. 

h.vi. 

h.m. 

h.  m. 

/eel. 

feel. 

feet. 

fed. 

feet. 

feet 

1  35 

802 

1  41b 

7  47a 

2.6 

2.9 

2.1 

2.8 

0.8 

0.2 

1  19 

7  42 

1  31& 

7  27o 

1.7 

2.0 

1.4 

2.0 

0.8 

0.2 

1  23 

7  45 

1  386 

780a 

1.6 

1.8 

1.3 

1.9 

0.8 

0.8 

1  87 

800 

1  546 

7  44a 

1.6 

1.8 

1.3 

1.9 

0.3 

0.4 

2  39 

9  01 

3  016 

8  44a 

1.3 

1.5 

1.1 

1.7 

0.8 

0.4 

254 

927 

3  146 

9  10a 

1.4 

1.6 

1.2 

1.8 

0.3 

0.4 

3  27 

10  10 

8  456 

953a 

1.6 

1.9 

1.4 

2.0 

0.8 

0.4 

5  19 

12  03 

5  856 

11  46a 

2.0 

2.8 

1.7 

2.4 

0.8 

0.4 

6  45 

1  05 

7  006 

0  486 

2.2 

2.5 

1.8 

2.6 

0.8 

0.4 

3  01 

936 

3  216 

9  19a 

1.6 

1.7 

1.2 

1.9 

0.4 

0.4 

8  83 

10  15 

3  506 

958a 

1.6 

1.9 

1.4 

2.0 

0.4 

0.4 

3  11 

950 

3286 

933a 

1.5 

1.8 

1.3 

1.9 

0.4 

0.4 

3  21 

9  42 

8886 

9  2-20 

1.2 

1.3 

1.0 

1.6 

0.5 

0.4 

3  40 

10  05 

8  576 

9  47a 

1.1 

1.3 

0.9 

1.6 

0.5 

0.4 

3  59 

10  30 

4  166 

9  14a 

1.3 

1.5 

1.1 

1.7 

0.6 

0.4 

3  44 

10  06 

4  046 

9  S6a 

1.1 

1.3 

0.9 

1.6 

0.6 

0.4 

5  23 

11  45 

5  406 

11  10a 

1.1 

1.2 

0.9 

1.6 

0.8 

0.3 

5  52 

12  20 

6  096 

11  50a 

1.3 

1.5 

1.1 

1.9 

0.8 

0.8 

7  18 

1  26 

7  356 

1  006 

1.9 

2.2 

1.6 

2.5 

0.8 

0.8 

G  M 

050 

7  096 

0  156 

1.3 

1.5 

1.1 

1.9 

0.9 

0.3 

8  15 

2  11 

8  276 

1  416 

1.9 

2.2 

1.6 

2.6 

1.0 

0.3 

8  51 

250 

9  006 

2  256 

2.3 

2.7 

2.0 

3.0 

1.0 

0.8 

8  27 

2  25 

8  376 

1  556 

2.1 

2.4 

1.8 

2.8 

1.1 

0.8 

8  45 

2  40 

8  546 

2  156 

2.3 

2.7 

2.0 

3.0 

1.0 

0.8 

8  57 

2  54 

9056 

2  346 

2.6 

8.0 

2.2 

3.3 

1-0 

0.3 

0  03 

300 

9  116 

2  406 

2.6 

3.0 

2.2 

3.8 

1.0 

0.3 

900 

300 

9  086 

2  356 

2.5 

2.9 

2.1 

3.2 

1.0 

0.3 

9  15 

3  35 

9^56 

3  106 

2.1 

2.6 

1.8 

2.8 

0.9 

0.3 

935 

3  5.5 

9  446 

3  356 

2.1 

2.5 

1.8 

2.8 

0.9 

0.8 

900 

3  12 

9  116 

2  426 

2.1 

2.5 

1.8 

2.8 

0.9 

0.3 

753 

1  00. 

8056 

1  156 

1.5 

1.8 

1.3 

2.1 

0.9 

0.3 

7  21 

1  17 

7  346 

0356 

1.2 

1.4 

1.0 

1.8 

0.9 

0.3 

7  80 

1  8> 

7  436 

1  006 

1.2 

1.4 

1.0 

1.8 

0.8 

0.3 

7  17 

1  15 

7  306 

0  456 

1.2 

1.4 

1.0 

1.8 

0.8 

0.3 

7  12 

1  09 

7  266 

0  436 

1.1 

1.8 

1.0 

1.7 

0.8 

0.8 

620 

0  17 

6  876 

0  006 

0.9 

1.1 

0.8 

1.5 

0.7 

0.3 

6  24 

0  33 

6  406 

0  166 

1.0 

1.2 

0.9 

1.5 

0.7 

0.4 

6  28 

0  40 

6  436 

0  216 

1.1 

1.8 

1.0 

1.7 

0.7 

0.4 

6  82 

0  44 

6  466 

0  246 

1.1 

1.3 

1.0 

1.7 

0.7 

0.4 

634 

0  46 

6  4n6 

0  266 

1.2 

1.8 

1.0 

1.7. 

0.7 

0.4 

5  23 

11  45 

5  406 

11  25a 

0.8 

0.9 

0.7 

1.3 

0.6 

0.4 

5  05 

11  26 

5226 

11  06a 

0.8 

0.9 

0.7 

1.3 

0.6 

0.4 

4  40 

11  00 

4  676 

10  40a 

0.8 

0.9 

0.7 

1.3 

0.5 

0.4 

4  42 

11  02 

4  596 

10  42a 

0.9 

1.0 

0.7 

1.3 

0.5 

0.4 

4  24 

10  45 

4  446 

10  20a 

0.8 

1.0 

0.7 

1.3 

0.5 

0.4 

409 

10  30 

4  396 

9  57a 

0.9 

1.0 

0.7 

1.3 

0.5 

0.4 

4  19 

10  41 

4  446 

10  11a 

0.9 

1.0 

0.8 

1.3 

0.4 

0.4 

4  05 

10  34 

4  306 

10  09a 

0.9 

1.0 

0.8 

1.3 

0.4 

0.4 

3  15 

9  37 

8  396 

9  17tt 

0.9 

1.0 

0.8 

1.8 

0.4 

0.4 

1  46 

8  08 

2  046 

7  54a 

1.1 

1.3 

1.0 

1.4 

0.3 

0.3 

I  35 

7  55 

1  5-26 

7  42a 

1.2 

1.4 

1.0 

1.5 

0.2 

0.3 

2  35 

9  12 

2  506 

8  59a 

1.6 

1.9 

1.4 

1.9 

0.2 

0.3 

Diurnal  wave. 


3  37 

1  32  I 
0  59 


0  35 
0  43  i 

0  55 

1  05 
0  62 


10  24 
7  53 
7  20 


6  56  I 

7  a5 

7  17 
7  27 
7  14 


3  496 
1  496 
1  086 


0  396 
0  476  1 

0  596  I 

1  096  ' 
0  566  , 


10  11a  I 
7  40fi 
7  06a  I 


6  42a 

6  51a 

7  03a 
7  13a 
7  00a 


I 


2.5 
1.2 
1.3 


1.3 
1.4 
1.5 
1.4 

1.5  I 


2.9 

1.4  i 

1.5  I 


1.5 
1.7 

1.8 
1.6 
1.7  , 


2.1 
1.0  I 
1.1 


1.1 

1.2 
1.3 

1.1 

1.3  i 


2.8 
1.5  , 
1.6 


1.5 
1.6 
1.7 
1.6  t 
1.7 


0.2 
0.2 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 


Tropic 

inter- 
val. 


0.3, 
0.3 

0.2  ' 


0.1 
0.1 
0.1 
0.1 
0.1 


h.  m. 


18  85 


19  40 


Tropic 
range. 


Mean  sea  level  i 

above  plane  of— 

Varia- 

tion  of 
_  ,  the  com 
Tropic  I    pass. 


Predic- 
tions. 


20  56 


20  23 


21  12 


19  21 


17  14 


feet. 
0.4 
0.4 
0.4 
0.5 
0.6 

0.6 
0.5 
0.5 
0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 
0.9 
0.9 
0.9 
1.0 

1.0 
1.0 
1. 1 
1.0 
1.0 

1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
0.9 

0.9 
0.9 
0.9 
0.8 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 

0.7 
O.G 
0.6 
0.6 
0.6 

0.6  i 
0.5 
0.4 
0.4  I 

0.4  ! 

0.4  ' 

0.4 

0.4 


LLW. 


1.3 
0.6 

0.7 


feei. 
1.3 
0.8 
0.8 
0.8 
0.6 

0.7 
0.8 
1.0 
1.1 
0.7 

0.8 
0.8 
0.6 
0.6 

0.6 

O.G 
0.6 
0.7 
1.0 
0.6 

1.0 
1.2 
1.0 
1.2 
1.3 

1.3 
1.3 


1.1 
1.1 
1.1 
0.8 
0.6 

0.6 
0.6 
0.6 
0.5 
0.5 

0.0 
0.6 
0.6 
0.4 
0.4 

0.4  i 
0.4 
0.4  I 
0.4  I 
0.4  t 

0.4  I 

0.4 

0.6 

0.6 

0.8 


/eet, 
1.3 
0.9 
0.9 
1.0 
0.9 

0.9 
1.0 
1.2 
1.3 
1.0 

1.0 
1.0 
0.8 
0.8 
0.8 

0.7 
0.7 
0.8 
1.1 
0,8 

1.1 
1.3 
1.2 
1.8 
1.5 

1.5 
1.4 


1.2 
1.2 
1.2 
0.9 

0.8 

0.8 
0.8 
0.7 
0.6 
0.7 

0.8 
0.8 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.0 

O.G 
0.6 


We$t. 
o 

5.5 
6.6 
5.5 
5.5 
5.6 

6.0 
5.6 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
G.O 
6.0 

G.O 
6.0 
6.0 
G.O 
G.O 

6.0 
G.5  I 
G.O  ' 
6.0 

6.0  I 

G.O  ' 
6.0 


G.O 
G.O 
0.0  I 
6.0  ' 
6.0 

CO 
6.0 
6.0 
6.0 
G.O 

G.O 
6.0 
6.0 
6.0 
6.0 

G.O 
6.0 
6.0 
6.0 
6.0 

6.0 


0.7 

5.5 

0.8 

5.0 

1.0 

5.5 

1.4 

6.5 

0.8 

5.0 

0.8 

6.0 

0.3 

0.7 

0.7 

5.0 

0.3 

0.7 

0.8 

5.0 

0.3 

0.8 

0.8 

5.0 

0.3 

0.7  , 

0.7 

5,0 

0.3 

0.8  1 

0.8  1 

6.0 

866 


TABLE  3.— TIDAL  DIFFERENCES 


NORTH  AMERICA  (EASt 
Coast)  —Continued. 

MARYLAND,     VIRGINIA,     AND     DIS- 
TRICT OP  COLUMBIA— continued. 

Potomac  -Rft;cr— Continued. 

St.  Marys  City,  St.  Mary  River,  Md 

Kney  Point  Light,  Md 

Coles  Point,  Va , 

Kaywood  Point,  Breton  Bay,  Md. . . 
Leonardtown,  Breton  Bay,  Md 

Compton,  St.  Clement  Bay,  Md 

Blaklstonc  Island  Light.  Md 

Cob  Pt.  Bar  Lt.,  Wicomico  R.,  Md. . 
Blakistone,  Wicomico  River,  Md . . . 
Colonial  Beach,  Va 

Lower  Cedar  Point  Light,  Md 

Mathias  Point.  Va 

Chapel  Point,  Port  Tobacco  R.,  Md. 

Upper  Cedar  Point  Light,  Md 

Riverside,  Md 

Maryland  Point  Light,  Md 

Aquia  Creek  Entrance,  Va 

Clifton  Beach.  Md 

Liverpool  Point,  Md 

Quantico  Creek  Entrance,  Va 

Deep  Point,  Mattawoman  Cr.,Md.. 
High  Point,  Occoquan  Creek,  Va... 

Indian  Head.  Md 

Glymont,  M d 

Marshall  Hall.  Md 

Mount  Vernon,  Va 

Fort  Washington,  Md 

River  ViewTlld 

Alexandria,  Va 

Giesboro  Point,  1).  C 

Arsenal  Wharf,  D.  C 

Washinoto.v,  Seventh  street,  D.  ('., 
Navy- Yard,  Anacostia  River.  D.  C. . 

Beuning  Br.,  Anacostia  R.,  D.  C 

Gravelly  Point,  Va 

Aqueduct  Bridge,  D.  C 

Mankins  Fisliery.D.  C 

Chain  Bridge,  D.  C 

VIRGINIA— continued. 


Chesapeake  Bay,  Western  Shore. 

Smith  Point  Light 37 

Great  Wicomico  River  Light '  37  48 

Dividing  Creek 37  44 

Stingray  Point  Light 37  34 

Orchard  Point,  Rappahannock  R.. I  37  39 


54  Wolf  Trap  Light 

55  New  Pt.  Comfort  Lt.,  Mobjack  Bay. 

56  East  River  Entrance,  Mobjack  Bay. 

57  York  Spi  t  Light 

I  58  Tue  Marshes  Light.  York  River . . . . 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  difTerences. 


Lati- 
tude. 


Xorth. 

o  I 
38  11 
38  08 
38  09 
38  14 
38  17 

38  16 
38  12 
38  15 
38  17 
38  15 

38  20 
38  24 
38  28 
38  24 
38  23 

38  21 
38  24 
38  26 
38  28 
38  32 

38  31 

38  37 
38  36 
38  37 
38  41 

38  42 
38  43 
38  43 

38  48 
38  51 

38  52 
38  53 
38  52 
38  54 
38  52 

38  54 
38  55 
38  56 


U rbana,  Rappahannock  River I  37  38 

Bowlers  Rock  Lt.,  Rappahannock  R.  37  49 
Tappahannock,  Rappahannock  R..  87  56 
Leeastown,  Rappahannock  River. .  38  07 
Green  Bay,  Rappahannock  River..   38  09 


Port  Royal,  Rappahannock  River. . 
Corbins  Neck,  Rappahannock  R . . . 
Fredericksburg,  Rappahannock  R. 
Cherry  Point,  Piankatank  River... 
Horse  Point,  Piankatank  River 


!  59 
60 
61 
62 
63 


Quarter  Point,  York  River . . . 

Yorktown,  York  River 

Mumford  Island,  York  River. 

Capahosic,  York  River 

Moodys  Wharf,  York  River. . 


38  10 
38  13 
.  38  18 
87  31 
37  32 

37  23 

I  37  18 

37  22  ; 

37  13  I 

I  37  14  ' 

37  15 
37  14 
37  16 
37  23 
37  25 


Longitude. 


Arc.  Time. 


Wext. 


76  26 
76  32 
76  38 
76  42 
76  38 

76  42 
76  45 
76  50 

76  48 

76  58 

77  00 
77  03 
77  02 
77  05 
77  09 

77  12 
77  19 
77  16 
77  16 
77  17 

77  13 
77  12 
77  10 
77  08 
77  06 

77  05 
77  02 
77  02 
77  02 
77  01 

77  01 
77  01 
77  00 

76  58 

77  02 

77  04 
77  06 
77  07 


76  11 
76  16 
76  18 
76  16 
76  27 

76  34  ; 
76  44 

76  52 

77  00  ' 
77  06 

77  11 
77  17 
77  27 
76  19 
76  24 

76  11 
76  17 
76  21 
76  15 
76  23 

76  27 
76  30 
76  31 
76  38 
76  42  ' 


A.  m. 
606 

5  06 
607 

6  07 
5  0/ 

5  07 
5  07 
5  07 

5  07 

6  08 


Time. 


Name. 


Old  Point  Comfort. 
Washington . . . 
Washington ... 
Washington . . . 
Washington 


Wa.^hington . 
Washington . 
Washington . 
Washington . 
Washington . 


6  08  ;  Washington  . 
6  an  I  Washington  . 

5  08     Washington . 

6  08     Washington . 

5  09     Washington . 

6  09  '  Washington  . 
5  09  ,  Washington  . 
5  09  Washington . 
5  09  Washington . 
5  09     Washington  . 


Page. 


5 

509 
509 
509 


Washington . 
Washington . 
Washington . 
Washington . 


5  08     Washington . 


5  08 
5  08 
5  08 

5  as 

5  08 

6  08 
5  08 
5  08 

5  08 

6  08 

508 
508 
508 


505 
5  05 
5  05 
5  05 
506 

506 
5  07 

5  07 
508 

6  08 

5  09 
5  09 
5  10 
5  05 
5  06 

5  05  I 
5  05  I 
5  05  ' 
5  05 
5  06 

5  06 
5  06  ! 
5  0(i 
5  07 
5  07 


Washington . 
Washington . 
Washington . 
Washington . 
Washington . 

Washington . 
Washington . 
Washington  . 
Washington . 
Washington . 

Washington  . 
Washington . 
Washington . 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  for  I 
Old  Point  Comfort 
Old  Point  Comfort 


Old 
Old 
Old 
Old 
Old 

Old 
Old 
Old 
Old 
Old 


Point  Comfort i 
Point  C/omfort, 
Point  Comfort! 
Point  Comfort' 
Point  Comfort 

Point  Comfort 
Point  Comfort 
Point  ('om  fort 
Point  Comfort, 
Point  Comfort; 


Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort, 
Old  Point  Comfort 
Old  I'oint  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  [N)int  ('<)mfort 
Old  Point  Comfort 


SAtk* 
Height         of 


HW. 


LW.        HW.      LW. 


Ite 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 


105 
105 

ia5 

105 
105 

105 
105 
105 
105 
105 

la-j 
1W> 

105 
105 
105 

105  j 

ia5 
la^  I 

105 

la') ! 

105 
lOo  I 

la^ ' 

105 
105 


Time  meridian, 
75°  W. 

h.  m.  I      h.  m. 
-h  4  52  I  +  5  18 

-  6  46  7  01 

-  6  32     -  6  47 

-  620  I  -  635 

-  6  13  I  -  0  25 


Mean  Lore 
Water. 


-  6  10 
-6  14 
-0  00 

-  5  66 

-  5  44 

-526 

-  4  44 

-  4  31 

-  4  30 

-  4  02 

-  3  33 

-  2  54 

-  2  52 
-2  25 

-  1  57 

-  1  34 

-  1  23 

-  1  15 

-  1  09 
-0  41 

-  0  41 
-0  31 

-  0  27 

-  0  13 
-0  04 

-002 

000 

4-003 

+  0  11 

-  0  01 

+  007 
+  0  11 
+  0  15 


+  3  34 

+  3  05 

+  2  41 

+  1  36  , 

+  2  01  I 

+  2  17 
+  3  28  , 
+  4  32 
+  629  1 

+  7  32  j 

+  8  09 
+  9  22 
+  10  03 
+  1  16  I 
+  1  49  I 

+  0  28 
+  0  09 
+  0  16 
+  0O4 
+  0  13 

+  0  21 
^027 
+  0  33 
-L  1  03 
+  1  16 


622 
629 
6  15 
6  11 

5  58 


/eel. 
-LO 
-1.2 
-1.1 
-LO 
-1.2 

-1.1  j 

-LO 

-LO 

-LO 

-LI 


-  639 

-1.4 

-  458 

-1.6 

-  4  44 

-L4 

-  4  43 

-L7 

-  4  15 

-L7 

-  3  43 

-1.7 

-  3  00 

-L6 

-  2  58 

-1.6 

-  2  32 

-1.0 

-  2  m 

-1.4 

-  1  40 

-  1  27 

-  1  20 

-  1  13 

-  0  46 

-  0  43 

-  0  33 
-029 

-  0  11 

-  0  04 

-002 
0  00 
+  003 
+  0  11 
-0  01 

+  007 
+  0  11 
+  0  15 


+  3  55 

+  3  24 

+  3  00 

+  1  52 

+  2  80 

+  2  54 

+  4  19 

+  523 

+  7  24 

+  825 

+  906 
+  10  27 
+  11  11 

+  1  31 

+  2  06 

+  040 

+  0  18  I 

+  025 

+  0  09 

+  020 


-L3 
-1.2 
-L2 
-LI 
-0.7 

-0.7 

-0.4 

-0.4 

0.0 

0.0 

0.0 
0.0 

•o.o 

0.0 
0.0 

0.0 

0.0 

-0.1 


-L4 
-L4 
-L5 

-1.4 
-LI 

-LO 
-0.7 
-0.9 
-1.1 
-0.8 

-O.G 
+0.1 

+0.7  I 
-1.3  I 
-1.1 


0  29  : 
036  ! 

0  43 

1  21 
1  38 


-LO 
-0.8  I 
-0.3 
-0.5  ' 
-0.3 

-0.2 
-0.1 
-0.1 
■^0.3 
+0.5 


feet. 
0.0 
0.0' 
0.0  I 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0,0 
0.0 
0.0 
0.0 

0.0 

0.0: 

0,0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0  I 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0  I 
0.0  I 


0.0 
0.0 

0.0! 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 : 

0.0 

o.o ' 

0.0 

o.o 

0.0 

o.o 

0.0 
0.0 

o.o 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.t2 
0.te 
QM 

0.S 

o.-a 

0.;.' 
I'.i' 


0..TI9 

a:; 


0.S 


l.fi 

l.nj 
1.01 
1.01 

uv 

0.* 
0  ^ 
0/^ 


a« 

U.  ii 
iV6 

as*. 

O.Tl 

e.5T 

O.f'I 

tj.7i 
l.'C 


O.fJ 


l.l> 
l.il 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 

Mean. 

Tropic. 

Mean 

(Mn). 

?^r 

Neap 
(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

Tropic 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass,   i 

a 

inter-    range. 

3 
1^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

val.    , 

1 

i 
1 

West: 

h.  m. 

A,  TO. 

h.  TO. 

A.  TO. 

feet. 

feet. 

feet 

feet. 

feet. 

/erf. 

h.  TO. 

feet. 

feet. 

feel. 

0 

1 

1  10 

7  82 

1  145 

7  18a 

1.5 

1.7 

1.8 

1.6 

0.8 

0.1 

0.3 

0.8 

0.8 

6.0 

2 

1  06 

7  27 

1085 

7885 

1.6 

1.9 

1.4 

1.8 

0.8 

0.1 

<        0.8 

0.8 

0.9 

5.0 

3 

1  18 

7  40 

1  215 

7  515 

1.8 

2.0 

1.5 

1.9 

0.4 

0.1 

0.4 

0.9 

0.9 

6.0 

4 

1  30 

7  52 

1835 

8085 

1.9 

2,1 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

5 

137 

802 

1  405 

8  135 

1.7 

2.0 

1.4 

1.9 

0.8 

0.1 

0.3 

0.8 

0.9 

5.0 

6 

140 

805 

1  435 

8  165 

1.8 

2.0 

1.6 

1.9 

0.4 

0.1 

0.4 

0.9 

0.9 

5.0 

7 

1  36 

758 

1895 

8096 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1 

0.4 

1.0 

1.0 

6.0 

8 

160 

8  12 

1535 

8235 

1.9 

2.2 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

9 

1  54 

8  16 

1565 

8  275 

1.9 

2.2 

1.6 

2.1 

0.4 

0.1 

0.4 

1.0 

1.0 

5.0 

10 

2  05 

828 

2  075 

8895 

1.7 

2.0 

1.4 

1.9 

0.3 

0.1 

0.3 

0.9 

0.9 

5.0 

11 

224 

8  47 

2265 

8585 

1.5 

1.7 

1.8 

1.6 

0.8 

0.1 

0.3 

0.8 

0.8 

6.0 

12 

805 

928 

8  075 

9  896 

1.2 

1.4 

1.0 

1.4 

0.2 

0.1 

0.2 

0.6 

0.7 

6.0 

13 

8  18 

9  42 

320& 

9635 

1.5 

1.7 

1.3 

1.6 

0.8 

0.1 

0.3 

0.8 

0.8 

6.0 

14 

3  19 

943 

3  215 

9  545 

1.2 

1.4 

1.0 

1.8 

0.2 

0.1 

0.2 

0.6 

0.6 

5.0 

15 

346 

10  10 

8  475 

10  215 

1.1 

1.8 

1.0 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

6.0 

IG 

4  15 

10  42 

4  165 

10  685 

1.1 

1.8 

1.0 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

5.0  1 

17 

454 

11  25 

4565 

11  365 

1.2 

1.4 

1.0 

1.3 

0.2 

0.1 

0.2 

0.6 

0.7 

5.0 

18 

4  56 

1127 

4  675 

11  885 

1.2 

1.4 

1.0 

1.8 

0.2 

0.1 

0.2 

0.6 

0.7 

5.0 

19 

523 

U53 

5235 

12  045 

1.8 

1.5 

1.1 

1.4 

0.8 

0.1 

0.3 

0.6 

0.7 

5.0 

20 

5  61 

12  22 

6  615 

12  885 

1.4 

1.6 

1.2 

1.5 

0.8 

0.1 

0.3 

0.7 

0.8 

5.0 

21 

6  14 

020 

6  135 

0  81a 

1.6 

1.8 

1.8 

1.7 

0.3 

0.1 

0.3 

0.8 

0.8 

6.0 

22 

625 

033 

6245 

0  44a 

1.6 

1.9 

1.4 

1.8 

0.3 

0.1 

0.8 

0.8 

0.9 

6.0 

23 

683 

040 

6  325 

0  51a 

1.7 

2.0 

1.4 

1.9 

0.3 

0.1 

0.3 

0.8 

0.9 

6.0 

24 

G  39 

0  47 

6385 

068a 

1.8 

2.0 

1.5 

1.9 

0.4 

0.1 

0.4 

0.9 

0.9 

5.0 

25 

7  05 

1  16 

7  045 

1  26a 

2.1 

2.6 

1.8 

2.3 

0.4 

0.1 

0.4 

1.1 

1.1 

5.0  , 

26 

708 

1  18 

7  075 

1  29a 

2.2 

2.5 

1.8 

2.4 

0.4 

0.1 

0.4 

1.1 

1.2 

5.0 

27 

7  18 

128 

7  175 

1  S9a 

2.4 

2.8 

2.0 

2.6 

0.5 

0.1    

0.5 

1.2 

1.3 

5.0 

28 

7  22 

1  82 

720b 

1  43a 

2.5 

2.9 

2.1 

2.7 

0.6 

0.2    

0.5 

1.2 

1.3 

5.0 

29 

7  36 

147 

»   7  345 

1  68a 

2.8 

8.3 

2.4 

8.1 

0.6 

0.2    

0.6 

1.4 

1.5 

5.0  . 

1  30 

7  45 

1  67 

7435 

208a 

2.9 

3.3 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0  1 

31 

7  47 

1  69 

7455 

2  10a 

2.9 

8.3 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.6 

5.0! 

.  32 

7  49 

2  01 

7  475 

2  12a 

2.9 

3.8 

2.4 

3.1 

0.6 

0.2 

19  16 

0.6 

1.4 

1.6 

6.0 ; 

3:} 

7  52 

204 

7  505 

2  Ida 

2.9 

3.8 

2.4 

3.2 

0.6 

0.2 

19  84 

0.6 

1.4 

1.5 

5.0 

31 

800 

2  12 

7585 

2  23a 

2.9 

8.8 

2.4 

8.2 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

,  35 

7  48 

2  00 

7  466 

2  11a 

2.9 

8.3 

2.4 

3.1 

0.6 

0.2 

0.6 

1.4 

1.6 

6.0 

136 

7  66 

208 

7645 

2  19a 

2.8 

8.8 

2.4 

8.1 

0.6 

0.2 

0.6 

1.4 

1.6 

6.0  ! 

.  37 

800 

2  12 

7685 

2  23a 

2.8 

8.2 

2.4 

8.1 

0.6 

0.2 

0.6 

1,4 

1.5 

6.0 

38 

801 

2  16 

8  025 

2  27o 

2.8 

8.2 

2.4 

3.1 

0.6 

0.2 

0.6 

1.4 

1.5 

5.0 

39 

12  18 

6  10 

12  22a 

556a 

1.2 

1.3 

1.0 

1.4 

0.8 

0.1 

0.8 

0.6 

0.6 

5.0 

40 

11  49 

589 

11  62a 

5  24a 

1.1 

3.2 

0.9 

1.8 

0.8 

0.1 

12  00 

0.8 

0.5 

0.6 

5.0 

41 

1125 

5  16 

11  29a 

4  69a 

1.1 

1.2 

0.9 

1.3 

0.8 

0.1 

0.8 

0.5 

0.6 

5.0 

42 

10  20 

4  07 

10  24a 

860a 

1.2 

1.3 

1.0 

1.4 

0.3 

0.1 

11  03 

0.8 

0.6 

0.6 

5.0 

43 

10  44 

4  44 

10  47a 

4  28a 

1.4 

1.6 

1.2 

1.6 

0.3 

0.1 

0.8 

0.7 

0.8 

5.0 

44 

1100 

508 

11  03a 

462a 

1.6 

1.8 

1.3 

1.8 

0.8 

0.1 

0.3 

0.8 

0.8 

5.0 

45 

12  10 

632 

12  V2a 

6  16a 

1.8 

2.1 

1.6 

2.0 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

46 

0  49 

7  86 

0  615 

7  20a 

1.6 

1.9 

1.4 

1.9 

0.4 

0.1 

0.4 

0.8 

0.9 

5.0 

'  47 

2  45 

986 

2  475 

9  20a 

1.6 

1.7 

1.2 

1.7 

0.4 

0.1 

0.4 

0.7 

0.8 

6.0 

48 

3  48 

10  87 

3  505 

10  21a 

1.7 

2.0 

1.4 

2.0 

0.4 

0.1 

0.4 

0.8 

0.9 

6.0 

'  49 

424 

11  17 

4  265 

11  Ola 

1.9 

2.2 

1.6 

2.2 

0.5 

0.1 

0.5 

1.0 

1.0 

5.0 

,  ^ 

537 

0  13 

5  395 

-  0  08b 

2.6 

3.0 

2.2 

3,0 

0.6 

0.1    

0.6 

1.3 

1.4 

6.0 

iM 

6  17 

056 

6  196 

0405 

3.2 

8.7 

2.7 

3.6 

0.6 

0.1    

0.6 

1.6 

1.7 

6.0 

'  52 

10  00 

8  46 

10  03a 

3  30a 

1.2 

1.4 

1.0 

1.4 

0.4 

0.1    

0.4 

0.6 

0.6 

6.0 

63 

10  82 

420 

10  85a 

4  04a 

1.4 

1.6 

1.2 

1.6 

0.4 

0.1    

0.4 

0.7 

0.7 

5.0 

Im 

9  12 

265 

9  14a 

2  39a 

1.6 

1.7 

1.3 

1.8 

0.5 

0.1 

0.5 

0,8 

0.8 

5.0 

I55 

8  53 

233 

8  55a 

2  17a 

1.7 

2.0 

1.6 

2.0 

0.5 

0.1 

0.5 

0.9 

0.9 

4.5 

56 

9  00 

2  40 

902a 

2  24a 

2.2 

2.6 

1.8 

2.5 

0.5 

0.1 

0.5 

1.1 

1.2 

4.5 

67 

8  48 

2  24 

8  ;i0a 

2  08a 

2.0 

2.3 

1.7 

2.4 

0.5 

0.1    

0.5 

1.0 

1.1 

4.5 

'  58 

8  56 

234 

858a 

2  18a 

2.2 

2.5 

1.8 

2.5 

0.5 

0.1    

0.6 

1.1 

1.1 

4.5 

•  r79 

9  01 

243 

906a 

2  27a 

2.3 

2.6 

1.9 

2.6 

0.5 

0.1    

0.5 

1.2 

1.2 

4.5 

1  eo 

9  10 

250 

9  12a 

2  34a 

2.4 

2.7 

2.0 

2.7 

0.5 

0.1    

O.b 

1.2 

1.2 

4.5 

1  61 

9  16 

2  57 

9  18a 

2  41a 

2.5 

2.8 

2.1 

2.8 

0.5 

0.1    

0.5 

1.2 

1.3 

4.6 

1  62 

9  45 

3  34 

9  47a 

3  18a 

2.9 

8.3 

2.4 

8.2 

0.5 

0.1    

0.6 

1.4 

1.5 

4.5 

63 

958 

3  51 

10  00a 

3  35a 

3.0 

8.5 

2.6 

3.4 

0.5 

0.1    

1 

0.6 

1.5 

1.6 

4.5 

868 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (Eabt 
Coast  )— Continued. 

YiROiNiA— continued. 

CTiesapeake  Bay,  Western  Shore— Con. 


West  Point.  York  River 

Back  River  Light 

Old  Point  Comfort 

Crauey  Island  Lt.,  Elizabeth  River. 
Norfolk  Navy. Yard,  Elizabeth  R... 


Newport  News,  James  River 

Newman  Point,  Nansemond  River. 
Suffolk  Bridge,  Nansemond  River  . 

Warwick  River,  James  River 

Hog  Point,  James  River 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


I 


Jamestown  Lsland,  James  River .. 
Barrets  Pt.,  Chickahomlny  River  . 
Mount  Ain*,  Chickahomlny  River. 
Wlnsor  Shades,  Chickahomlny  R . 
Claremont,  James  River , 


Sturgeon  Point,  James  Klver , 

Windmill  Point.  James  River 

Harrisons  Landing,  James  River. . 

Jordan  Point,  James  River , 

City  Point,  James  River , 


Petersburg,  Appomattox  River  . 
■■  '  '       '     les  River. 


Shirley,  James 

Picketts  Wharf,  James  River 

Curies,  James  River 

Deep  Bottom,  James  River . 


Dutch  Gap,  James  River 

Kingslana  Creek,  James  River. 

Falling  Creek,  James  River < 

Richmond  Bar,  James  River 

Drewry  Island,  James  River 


Richmond,  James  River. 

Lynnhaven  Inlet 

Cape  Henry  Light , 


Outer  Coast. 


34     Virginia  Beach 

85     False  Cape  Life-Savlng  Station  , 


NORTH  CAROLINA. 


Currituck  Beach  Light. 

Oregon  Inlet 

New  Inlet 

Hatteras  Inlet 

Ocrakoke  Inlet 


40 

41  Cape  Lookout . 

42  '  Beaufort  . 
43 
41 

45 
46 


North.\ 
o    / 
37  32 
87  05  I 
37  00 
36  64  ' 
36  60 

36  58 
36  52 

36  44  I 

37  05 
37  12 

87  12  ! 
37  14 
37  21 
37  25 
37  14 

I  37  18 
37  18 

I  87  19 
87  19 

j  37  19 

37  14 
37  20 

!  37  23 
87  23 

j  37  24 

'  37  23 

I  37  24 

!  37  26 

37  29 

37  30 

i  87  32 
36  54 
36  56 


36  50 
36  86 


36  23 
I  35  48 

35  41 
'  35  12 

35  04  ! 


Longitude. 


Arc.    ,  Time. 


West. 


New  River  Inlet... 
New  Topsail  Inlet. 
Masonboro  Inlet. . . 
Carolina  Beach 


76  48 
76  16 
76  19 
76  20 
76  18 

76  26 
76  30 
76  36 
76  33 
76  41 

76  46 
76  52 
76  55 
76  59 

76  58 

77  00 
77  06 
77  11 
77  18 
77  17 

77  24 
77  16 
77  16 
77  18 
77  18 

77  22 
77  24 
77  26 
77  25 
77  25 

77  25 
76  06 
76  00 


76  58 
76  63 


75  50 
75  32 

75  26 

76  44 
76  01 


34  36 

76  31 

34  43 

76  89 

34  32 

77  20 

34  22 

77  38 

34  11 

77  49 

34  02 

77  63 

Caji^  Fear  River  and  Branches.      '  ■ 

Bald  Head.  Cape  Fear  Light 1  33  62  78  00 

FortC»iswell I  33  54  '  78  01 

Southport  or  Smlthvllle 33  65  78  01 

Federal  Point ,  33  58  77  66 

ReevesPolnt I  34  00  ,  77  67 

Orton  Point  Post  Light i  34  03  77  66  i 

Campbell  Island  Post  Light 34  07  I  77  56 

Brun.swick  River  Entrance |  34  11  i  77  58  I 

Hospital  Point  Post  Light !  34  12  j  77  57 

Wilmington 34  14  77  57 

Ca-stleHayne 34  21  77  56 

Bannermans  Bridge 34  35  :  77  46  i 

Magnolia  Quarry I  34  52  78  02 

Point  Caswell 34  27  i  78  11 

White  Hall 34  30  78  28 


A.m. 
507 
505 
605 
6  05 
5  05 


Name. 


Page. 


Old  Point  Comfort! 
Old  Point  Comfort! 
Old  Point  Comfort' 
Old  Point  Comfort; 
Old  Point  Comfort 


6  06  Old  Point  Comfort, 

5  06  Old  Point  Comfort 

5  06  Old  Point  Comfort! 

5  06  Old  Point  Comforti 

6  07  Old  Point  Comfort 


607 
6  07 
508 
6  08 
5  08 

508  I 

5  08 

509  ' 

6  C9 
5  09 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  (Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 


6  10  I  Old 

5  09     Old 

6  09  ,  Old 
5  09  ,  Old 
5  09  !  Old 


Point  Comfort 
Point  Comfort 
Point  Comfort 
Point  Comfort 
Point  Comfort 


5  09    Old  Point  Comfort 

6  10  I  Old  Point  Comfort 

5  10  i  Old  Point  Comfort 

6  10     Old  Point  Comfort 

5  10  I  Old  Point  Comfort 

6  10  Old  Point  Comfort 
6  04  I  Old  Point  Comfort 
5  04  1  Old  Point  Comfort 


5  (M 
50i 


603 
5  02 
502 
5  03 
5  04 

506 
5  07 
609 

5  11 

6  11 
6  12 


5  12 
5  12 
5  12 
5  12 
5  12 

5  12 
5  12 
5  12 
5  12 
5  12 

5  12 
5  11 
5  12 
5  13 
5  14 


Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
OldPolntComfort 
Old  Point  Comfort 
OldPolntComfort 
Old  P(.lnt  Comfort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 


Tidal  differences. 


Time. 


HelgbL 


Ra3)> 


HW. 


LW. 


106 
106 
105 
105 
105 

106 
106 
105 
105 
105 

105 
106 
106 
105 
105 

105 
105 
106 
105 
105 

105 
105 

ia5 

105 
105 

105 
105  , 
105 

ia3 

ltt5 

106 
105 
105 


106 
106 


105 
105 
105 

ia5 

105 

113 
113 
113 
113 
113 
113 


113 
113 
113 
113 
118 

113 
109 
109 
109 
109 

109 
109 
109 
109 
109 


Time  meridian, 
7S9W. 


h.m.  ' 
-hi  48  t 
+0  01  I 

000  I 
+0  16 
+0  32 

+0  20  ' 
+0  85 
+1  34 
+1  01 
+2  10 

+2  68 
+8  82 
+6  09 
+6  29 

+4  07 

+  430  ! 
+5  14 
+5  88  I 
+5  50  1 
+6  06 

+  7  03 
+6  15 
+6  83 
+6  69  ' 

+7  10  ' 

+7  28 
+7  43 
+7  51 
+7  59 
+8  02 

+8  04 
-0  27 
-0  45 


-0  65       -0  86 
-1  01       -0  43 


-109 
-1  81 
-1  24 
-1  42 
-1  45 

-1  10 
+0  07 
-0  56 
-0  44 
-0  32 
-0  19 


-0  07 
-0  05 
-0  08 
+0  24 
+0  89 

+  1  OS 
-0  62 
-0  26 
-0  19 
000 

+2  08  I 
-5  48 
+0  68  I 
+4  34 
-5  45 


-0  51 
-1  13 
-1  07 
-1  28 
-1  31 

-1  04 
+0  14 
-0  54 
-0  39 
-0  28 
-0  16 


-0  06 
-0  02 
+0  01 
+0  42 
+1  05 

+1  41 
-1  18 
-0  89 
-0  29 
000 

+2  11 
-8  47 
+1  11 
+4  50 
-5  87 


HW.  I  LW. 


h.m. 
+2  12 
+0  01 

000 
+0  23 
+0  47 

+0  29 
+0  61 
+2  02 
+1  21 
+2  39 

+8  29 
+4  14 
+5  58 
+7  23 
+4  63 

+5  17 
+6  03 
+6  29 
+6  41 
+6  69 

+8  31 
+7  m 
+7  27 
+7  56 
+8  07 

+8  29 
+8  60 
+9  04 
+9  22 
+  9  81 

+9  87 
-0  26 
-0  46 


Mean  Low 
Water. 


fed. 
+0.9 
-4).l 

ao 

+0l1 
+a8 


fed. 

0.0  l.i^. 

0.0  a» 

0.0  1.* 

0.0  l.i>l 

0.0 1  11 


+0.1  0,0  IS  I 

+0.8  0.0  I'J 

+0.9  1  0.0  1.15  1 

0.0  0.0  9.^1 

-0.4  ao  o.'ii 


0.0      1.' 
0.0     u 


iv:i 


AND  TIDAL  CONSTANTS. 


369 


Interval. 


Mean. 

^    

3   '   HWI.      LWI. 


Tropic. 


HHWI.      LLWI 


Range  of  tide. 


Mean 
(Mn). 


Spring 
(Sg). 


Neap 

(Npf 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

23  I 

24  I 

25  I 

26  . 
27 
28 
29 


31 
32 
33 


34 
35 


36 
37 


.  40 

41 
42 
43 
44 
45 
46 


47 
48 
49 
50 
51 

52 
53 
54 

55  I 
■  56  : 

57 

58  . 

59  I 

60  I 
'  61 


h.  m. 
10  25 
8  45 

8  44 

9  00 
9  16 


11  35 

12  14  . 

1 25 : 

2  45 
0  23  I 
I 

0  46 

1  30 

1  53 

2  05 
2  21 

8  17 
2  80 

2  4S 
8  14 

3  25 

3  43 

3  67 

4  05 
4  13 
4  16 

4  18 
8  18 
8  00 


7  50 
7  44 


7  87 
7  16 
7  23 
7  04 
7  00 

6  29 

7  45 

6  40 
650 

7  02 
7  14 


7  26 
7  28 
7  30 

7  57 

8  12 

8  36 

9  00 
9  26 
9  33 
9  52 

12  00 
405  I 

10  45 
200  I 
405  , 


h,  m. 
4  25 
2  16 
2  15 
288 
802 


9  03  . 

2  43 

9  18  ' 

305 

10 17 ; 

4  16 

9  44 

835 

10  52 

4  52 

5  42 
627 
8  10 
935 
705 

7  29 

8  15 
8  40 

8  52 

9  10 

10  41 
9  19 
938 
10  06 
10  18 

10  40 

11  00 
11  14 
11  32 
11  41 

11  47 
1  50 
1  SO 


140 
1  S3 


1  26 
1  05 
111 

0  51 
045 

020 

1  47 
027 
0  40 
0  51 
102 


1  13 
1  16 

1  19 
200 

2  23 

259 

3  36 

4  15 
4  25 
4  54 

7  05 
11  40 
605 
9  33 
11  40  I 


h.  m. 
10  27a 
8  46a 

8  45a 

9  Ola 
9  17a 

9  04a 

9  19a 

10  18a 

9  45a 

10  53a 

11  36a 

12  15a 

1  265 

2  455 
0235 

0455 
1  295 

1  525 
2085 

2  195 

3  155 
2  285 

2  455 
8  115 
8  215 

3295 

3  525 

4  005 
4085 
4  105 

4  125 
8  19a 
8  01a 


7  51a 
745a 


738a 
7  17a 
7  24a 
706a 
7  06a 

6  34a 

7  51a 

6  45a 
655a 

7  07a 
7  19a 


7  31a 
7  33a 

7  34a 

8  00a 
8  14a 

8  37a 
900a 

9  25a 
9  31a 
9  50a 

11  575 
4  025 

10  485 
1  565 
4  005 


h.  m. 
4  09a 
200a 

1  59a 

2  22a 
2  45a 

225a 
2  47a 
858a 

8  17a 

4  34a 

5  24a 
609a 
7  62a 

9  17a 

6  47a 

7  11a 

7  57a 

8  21a 
883a 
850a 

10  21a 
859a 

9  18a 
9  45a 
9  57a 

10  18a 
10  38a 

10  52a 

11  10a 
11  18a 

11  24a 
1  34a 
1  14a 


124a 
1  17a 


1  10a 
0  49a 
055a 
032a 

0  32a 

005a 

1  30a 
0  10a 
0  26a 
0  87a 
048a 


059a 
1  06a 
1  13a 

1  58a 

2  25a 

3  05a 
8  46a 

4  SOa 

4  42a 

5  16a 

7  34a 
12  09o 

6  295 
10  11a 
12  30a 


feet. 
3.4 
2.4 
2.5 
2.6 
2.8 

2.6 
2.8. 
8.4 
2.5 
2.1 

2.0 
1.9 
2.2 
2.4 
2.0 

2.1 
2.4 
2.6 
2.7 
2.8 

2.9 
2.8 
8.0 
8.2 
8.2 

3.4 
3.5 
3.6 
8.6 
3.7 

8.7 
2.6 
2.8 


2.8 
2.7 


2.8 
2.7 
2.8 
2.0 
1.9 

8.7 
2.6 
3.2 
4.0 
4.1 
4.2 


4.3 
4.4 
4.5 
4.1 
3.9 

3.7 
3.2 
2.8 
2.7 
2.4 

1.5 
1.3 
2.1 

0.8 
0.5 


feet. 
3.9 
2.8 
8.0 
8.0 
3.2 

8.0 
8.3 
4.0 
2.9 
2.5 

2.8 
2.2 
2.5 
2.8 
2.3 

2.5 
2.8 
2.9 
8.1 
8.2 

3.8 
3.3 
3.4 
8.6 
8.7 

8.9 
4.0 
4.1 
4.2 
4.2 

4.2 
8.0 
8.3 


8.8 
3.2 


8.4 
8.2 
8.4 
2.4 
2.2 

4.4 
8.1 
8.8 
4.7 
4.8 
4.9 


5.0 
5.1 
5.3 
4.8 
4.6 

4.4 
3.5 
3.1 
8.0 
2.7 

1.7 
1.4 
2.3 
0.9 
0.6 


feet. 
2.9 
2.0 
2.0 
2.1 
2.3 

2.1 
2.3 
2.8 
2.0 
1.7 

1.6 
1.5 
1.7 
2.0 
1.6 

1.8 
2.0 
2.1 
2.2 
2.3 

2.4 
2.4 
2.5 
2.7 
2.8 

2.9 
3.0 
8.0 
3.1 
8.2 

3.2 
2.2 
2.4 


2.2 
2.1 


2.2 
2.1 
2.2 
1.6 
1.6 

8.0 
2.1 
2.6 
3.2 
8.3 
8.4 


3.5 
3.6 
8.7 
3.3 
3.1 

3.0 
2.8 
2.5 
2.4 
2.2 

1.3 
1.2 
1.9 
0.7 
0.4 


feet. 
8.7 
2.8 
2.9 
8.0 
3.1 

2.9 
3.2 
8.7 
2.8 
2.4 

2.3 
2.2 
2.4 
2.7 
2.3 

2.4 
2.7 
2.9 
8.0 
8.1 

8.3 
3.2 
8.3 
3.6 
3.6 

8.8 
8.9 
4.0 
4.1 
4.1 

4.1 
3.0 
8.2 


8.0 
2.9 


3.0 
2,9 
3.0 
2.2 
2.1 

4.3 
3.3 
3.6 
4.7 
4.8 
4.9 


5.0 
5.1 
5.2 
4.8 
4.6 

4.3 
3.7 
8.2 
3.1 

2.8 

1.8 
1.6 
2.5 
1.1 
0.7 


feet. 
0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7  I 
0.7 

0.7 
0.6 
0.6 


0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

0.9 
0.8 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


feet. 
0.1 
0.1 
0.1 
0.1 
0.1 

O.X 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
0.8 
0.3 

0.8 
0.3 
0.3 
0.3 
0.3 

0.4 
0.1 
0.1 


0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.3 
0.2 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.0 


A.  TO. 


858 


9  45 


feet. 
0.5 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.6 
0.9 


0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


feet. 
1.7 
1.2 
1.8 
1.8 
1.4 

1.8 
1.4 
1.7 
1.2 
1.1 

1.0 
1.0 
1.1 
1.2 
1.0 

1.1 
1.2 
1.3 
1.8 
1.4 

1.4 
1.4 
1.5 
1.6 
1.6 

1.7 
1.7 
1.8 
1.8 
1.8 

1.8 
1.8 
1.4 


1.4 
1.4 


1.4 
1.4 
1.4 
1.0 
1.0 

1.8 
1.8 
1.6 
2.0 
2.0 
2.0 


2.1 
2.2 
2.2 
2.0 
2.0 

1.8 
1.6 
1.4 
1.4 
1.2 

0.8 
0.6 
1.0 
0.4 
0.2 


feet. 
1.8 
1.2 
1.3 
1.3 
1.4 

1.3 
1.4 
1.7 
1.3 
1.1 

1.0 
1.0 
1.1 
1.2 
1.0 

1.1 
1.2 
1.8 
1.4 
1.4 

1.5 
1.5 
1.5 
1.7 
1.7 

1.8 
1.8 
1.9 
1.9 
1.9 

1.9 
1.4 
1.5 


1.4 
1.4 


1.4 
1.4 
1.4 
1.0 
1.0 

2.0 
1.5 
1.7 
2.2 
2.2 
2.2 


2.3 
2.3 
2.4 
2.2 
2.1 

2.0 
1.8 
1.6 
1.5 
1.2 

0.9 
0.8 
1.3 
0.5 
0.3 


West. 
o 

4.5 
4.5 
4.5 
4.5 
4.5 

4.6 
4.5 
4.5 
4.6 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.5 
4.5 


4.5 
4.5 


4.5 
4.5 
4.6 
4.0 
4.0 

3.6 
3.0 
2.5 
2.5 
2.6 
2.5 


2.0 
2,0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0, 
2.0  I 


I 


31983—08 24 
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TABLE  3.— TIDAL  DIFFERENCES 


I  Geographic  poeltion.  ' 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

SOUTH  CAROLINA. 


Little  River 

North  Inlet... 

Geoi^etown  Light,  Winy  ah  Bay. 

Georgetown,  Win  yah  Bay 

CapeRomain 


Bull  Bay 

North  Jetty,  Charleston  Har.  Entr. 

Fort  Moultrie 

Fort  Sumter 

Fort  Johnson 


Castle  Pinckney  Light 32  46 

Charlbston,  Custom-House  Whf ..   3*2  46 

Legareville,  Stono  River 32  40 

North  Edisto  River  Entrance I  32  34 

Bluff  Point,  Wadmelaw  River i  82  39 


LatI-  I 
tude. 


Longitude. 


Arc.    ,  Time. ' 

I 


Name. 


Page. 


yorth. 

o  ' 
33  51 
83  20 
33  13 
33  22 
83  01 

32  57 
32  44 
32  45 
32  45 
32  45 


S.  Edisto  R.  Entr.,  St.  Helena  Sd... 
Salt  Landing,  South  Edisto  River.. 
Coosaw.  R.,  Mining  Co.'s  Wharf — 
Hunting  I.  Light,  St.  Helena  Sd... 
Bell  Buoy,  Port  Royal  Entrance  . . . 

Hilton  Head,  Port  Royal  Sound 

Beaufort  River  Entrance - 

Dry  Docks,  Beaufort  River 

Port  Royal,  Battery  Creek 

Beaufort,  Beaufort  River 

Eutaw  Creek,  Broad  River 

Braddock  Point,  Calibogue  Sound  . 

GEORGIA. 

Savannah  Entr.,  Tybee  L  Light.. 

Fort  Pulaski 

Oglethorpe,  Savannah  River 

Savannan,  Savannah  River 

Wassaw  Sound 


Ossabaw  Sound 

St.  Catherine  Sound 

National  Quar.  Sta.,  Sapelo  Sound 
Sapelo  Light,  Doboy  Sound  . 
'  Riv -  ^     -  ^ 


37     Atwood  River,  Doboy  Sound . 


Altamaha  Sound 

Brunswick  Outer  Bar  . 

St.  Simon  Light 

Brunswick 

Jekyl  Island 

St.  Andrew  Sound 


FLORIDA. 

Eastern  Ooatt. 


Femandina,  Fort  Clinch 

Fernandina,  Dade  St 

Nassau  Sound 

Fort  Georee  Inlet 

St.  Johns  River,  South  Jetty  . 


32  29 
32  34 
32  31 
32  23 
82  08 

32  14 
32  17 
32  21 
32  22 
32  26 
32  24 
32  07 


32  02 
32  02 
32  05  I 
32  05 
31  55 

31  50 
81  40 
31  32 
31  23 
31  27 

31  18 
31  06 
31  08 
31  09 
31  04 
31  00 


30  41 
80  41 
30  31 
30  26 
30  24 


Mayport,  St.  Johns  River 30  23 

Hopkins,  St.  Johns  River 30  23 

Dame  Point,  St.  Johns  River 30  23 

Reddie  Point,  St.  Johns  River 30  23 

Jacksonville.  St.  Johns  River 30  20 


Mandarin,  St,  Johns  River 

Grecncove  Springs,  St.  Johns  River. 

Tocoi,  St.  Johns  l^iver 

Palatka.  St.  Johns  River 

St.  Augustine  Light 


59  I  St.  Augustine 

60  Matanzas  Inlet 

61  Mosquito  Inlet  Light.. 
Cape  Canaveral  Light. 
Inaian  River  Inlet 


80  10 
29  59 
29.51 
29  39 
29.^3 

29  5-1 

29  42 
29  05 
28  28 
27  30 


We^. 


78  34 

79  10 
79  11 
79  17 
79  21 

79  33 
79  48 
79  52 
79  62 
79  54 

79  55 

79  65 

80  00 
80  11 
80  15 

80  20 
80  23 
80  40 
80  25 
80  35 

80  40 
80  39 
80  40 
80  41 
80  40 
80  48 
80  49 


I 


81  05 
81  09 
81  12 
81  17 
81  21 

81  18 
81  19 
81  24 
81  30 
81  25 
81  28 


81  28 
81  28 
81  27 
81  26 
81  25 

81  26 
81  30 
81  33 
81  37 
81  39 

81  39 
81  41 
81  33 
81  38 
81  17 

81  18  ; 
81  13  I 
80  56  I 
80  32  ' 

80  18  I 


h.m. 

5  14 

6  17 
6  17 

5  17 

6  17 

5  18 
5  19 
5  19 
5  19 
5  20 

5  20 
5  20 
520 
5  21 
5  21 

5  21 ; 

5  22  I 
5  23  I 
5  22 

5  22  I 

5  23  , 
5  23 
523  I 
5  23 

623  i 
5  23 
623  I 


80  51 

5  23 

80  53 

5  ?.[ 

81  02 

5  24 

81  0) 

5  24 

80  58 

5  24 

6  24 
6  25 
6  25 
525 

5  25 

6  25 
5-25 
5  26 
526 
5  26 
5  26 


5  26 
5  26 
5  26 
5  26 
5  26 

5  26 
5  26 

5  26 

6  26 
5  27 

5  27 
5  27 
5  26 
5  27 
525 

5  25 
5  25 
5  24 
5  22 
5  21 


Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. 
Savannah  Entr.. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 


Savannah  Entr., 
Savannah  Entr.. 
Savannah  Entr., 
Savannah  Entr. , 
Savannah  Entr. , 

Savannah  Entr. , 
Savannah  Entr. 
Savannah  Entr., 
Savannah  Entr. 
Savannah  Entr. 

Savannah  Entr., 
Savannah  Entr. 
Savannah  Entr., 
Savannah  Entr. 
Savannah  Entr., 
Savannah  Entr. . 


Height 


M.. 


HW.      LW. 


Femandina . 
Fernandina  . 
Fernandina  . 
Femandina  . 
Fernandina  . 


Tifne  meridian, 
75P  W. 


113  , 

118  I 
113  I 
113 
113  I 

113  I 
113  I 
113  I 
118 
113  ' 

113 
118 
113 
113 
113 

117 
117 
117 
117  i 
117 

117 
117 
117 
117 
117 
117 
117 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 
117 


121 
121 
121 
121 
121 


h.m. 
-0  16 
-0  18 
+0  09 
+111 
-0  29 

-0  22 
-0  16 
-0  10 
-0  09 
-0  06 

-0  01 

000 

000 

-0  16 

+0  16 

+0  69 
+1  23 
+2  39 
+1  02 
+0  38 


I 


Femandina I  121 

Old  Point  Comfort,  105 

Old  Point  Comfort'  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 


.L 


Old  Point  Comfort  105 

Old  Point  Comfort  lOJ 

Old  Point  ComfortI  105 

Old  Point  Comfort  105 

Charleston 113 

Charleston '  113 

Old  Point  Comfort  105 

Old  Point  Comfort  ia5 

Charleston 113 

KeyW^est 125 


+1  01 
+1  12 

+1  40 
+1  46 
+1  59 
+  1  64 
+1  (M 

Time  meridian, 

90°  n-. 


h.m. 
-0  15 
-0  02 
+0  39 
+2  25 
-0  23 

-0  22 
-0  46 
-0  26 
-0  24 
-0  18 

-0  01 
000 
-0  15 
-0  26 
+0  31 

+0  50 

+1  36 
+1  50 
+0  48 
+0  34 


MeanLw 
Water. 


Jeet. 
-0.3 
-0.6 
-L6 
-1.5 
-0.1 

-0.4  ■ 
+0.1 
+0.5  . 
+0.3 
+0.6  I 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 


+1  00 
+1  02 
+  1  30 
+1  46 
+2  01 
+1  55 
+1  06 


0  00  , 
+0  08  I 
+0  49 
+1  03 
+0  14 

+0  09 
+0  26 
+0  18 
+0  21 
+0  31 

+0  81 
+0  09 
+0  22 
+0  52 
+0  43 
+0  33 


-0  14 
000 
-0  19 
-0  17 
-0  24 

-0  22 
-1  20 
-0  63 
-0  46 
-0  29 


+0  59 
+2  19 
+3  43  I 
+5  21  I 
-0  08 


+0  01  I 
-1  48  I 
-1  41 
-0  23  , 
-1  66 


000 
+0  23 
+1  88 
+2  03 
+0  04 

+0  25 
+0  28 
+0  W 
+0  21 
+0  31 

+0  41 
+0  10 
+0  25 
+0  66 
+0  88 
+0  36 


I 


-0  03 
-0  66 
-0  32 
-0  24 
-0  12 

+1  03 
+2  18 
+3  32 
+5  08 
-0  06 

+0  06 
-1  09 
-1  08 
-0  16 
-1  17 


+0.1 
0.0 
-0.1 
+0.7 
+1.4 

-0.8 
-0.7 
+0.7 
-0.8 
-0.4 

-0.5  • 
-0.1 
+0.2 
+0.3  . 

+0.5 ; 

+0.1 

0,0  I 


0.0 
+0.1 
-0.2 
-0.3 

0.0 


+0.6 
+0.5 
+0.4 
+0.4 

-0.4 
-0.5 
-0.4 
-0.1 
0.0 
0.0 


0.0 
0.0 
0,0 

0.0 : 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


-0  08 

0.0 

0.0' 

a*  , 

000 

0.0 

0.0 

1.11' 

0  10 

-0.6 

0.0 

0.i«' 

-0  02 

-0.6 

0.0 

0.*J 

009 

-1.4 

0.0 

0...  1 

-1.8  I 

+0.5 ; 

-0.7 
-1.1 
-1.5 

-1.8 
-1.9 
-L7 
-1.4 
-0.6 

-0.9 
0.0 
-0.2 
-0.1 
+0.6 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0  I 

0.0 

O.iJ 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

ao 


0.0  l.Ui 

4).0  1.'.* 

0.0  C'.* 

0.0  l-i: 

0.0  1.2' 


l.L 

fir? 
hi. 


i.'.i 
1.'" 

I  14 

1.'.: 
u" 

0  ■>•' 


0,0'  0.: 

0.0  1  1-.' 

0.0  I  0.'. 

0.0  I'.'- 

0.0  p*. 


0.0  a>  I 

0.0  0-H 

0.0  ,  0--  I 

0,0  0.44 

0.0'  o.< 


D.>1  I 

l.i''  I 

(}> 
1.4. 1 
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■""l 

Interval. 

1 

^js^q'^'iwr'h'"™'— 

Mean  sea  level 
above  plane  of— 

1 
Varia-  1 

1  ^ 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(sg). 

Neap 

(Np). 

Great 
tropic. 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLVV. 

tion  of 
the  com- 
pass.   1 

3 
1   ^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

' 

West. 

i 

h,m. 

h.m. 

h.m. 

h.m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.m. 

feet. 

feet. 

feet. 

0 

1 

7  15 

1  01 

7  19a 

048a 

4.8 

6.7 

3.9 

5.6 

1.1 

0.4 

1.1 

2.4 

2.5 

1.6 

1     2 

7  10 

1  11 

7  15a 

068a 

4.5 

6.3 

3.7 

6.2 

1.0 

0.4 

1.1 

2.2 

2.4 

1.0 

3 

7  37 

1  52 

7  42a 

1  23a 

3.5 

4.1 

2.8 

4.1 

0.9 

0.3 

1.0 

1.8 

1.9 

1.0 

4 

8  39 

338 

8  44a 

1  22a 

3.6 

4.3 

2.9 

4.2 

0.9 

0.3 

1.0 

1.8 

1.9 

1.0 

5 

6  59 

0  50 

7  03a 

0  38a 

6.0 

5.9 

4.1 

6.7 

l.l 

0.4 

1.1 

2.5 

2.7 

1.0 

6 

7  05 

050 

7  09a 

0  37a 

4.7 

5.6 

3.8 

6.4 

1.0 

0.4 

1.1 

2.4 

2.5 

1.0 

7 

7  10 

0  25 

7  14a 

0  13a 

6.2 

6.1 

4.2 

6.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.6 

8 

7  16 

0  45 

7  20a 

0  33a 

6.6 

6.6 

4.6 

6.3 

1.1 

0.4 

1.2 

2.8 

3.0 

0.5 

9 

7  17 

0  47 

7  21a 

036a 

5.4 

6.4 

4.4 

6.1 

1.1 

0.4 

1.2 

2.7 

2.9 

0.5 

10 

7  20 

0  62 

7  24o 

0  40a 

6.7 

6.7 

4.6 

6.4 

1.1 

0.4 

1.2 

2.8 

3.0 

0.5 

11 

7  24 

109 

728a 

066a 

5.2 

6.1 

4.2 

5.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.5       ; 

12 

7  25 

1  10 

7  29a 

0  66a 

5.2 

6.1 

4.2 

5.8 

1.2 

0.3 

8  27          1.2 

2.6 

2.7 

0.5        1 

13 

725 

056 

7  29rt 

0  45a 

5.0 

5.9 

4.1 

5.7 

1.1 

0.4 

1.1 

2.5 

2.7 

0.5        1 

14 

7  08 

053 

7  12a 

0  43a 

5.8 

6.8 

4.7 

6.6 

1.2 

0.4 

1.2 

2.9 

3.1 

0.5        1 

15 

740 

140 

7  44a 

1  29a 

6.5 

7.7 

6.3 

7.3 

1.2 

0.5 

1.3 

3.2 

3.5 

0.0        ' 

16 

7  12 

0  67 

7  14a 

0  47a 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

3.0 

3.0 

0.0        1 

17 

7  35 

1  42 

7  37a 

1  32a 

6.1 

7.1 

4.9 

6.6 

1.1 

0.3 

1.1 

3.0 

3.1 

0.0 

18 

850 

2  55 

8  52a 

2  46a 

7.5 

8.8 

6.1 

8.0 

1.2 

0.3 

;      1.3 

3.8 

3.8 

0.0 

19 

7  14 

054 

7  16<» 

0  44a 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

3.0 

3.0 

0.0 

•JO 

6  50 

040 

6  52a 

029a 

6.4 

7.5 

6.2 

6.8 

1.1 

0.3 

1.2 

3.2 

3.2 

0.0 

21 

7  12 

1  05 

7  14a 

0  54a 

6.3 

7.4 

6.1 

6.8 

1.1 

0.3 

1.2 

3.2 

3.2 

0.0 

22 

723 

1  07 

7  25a 

0  57a 

6.7 

7.8 

6.4 

7.2 

1.2 

0.3 

1.2 

3.4 

3.4 

0.0 

23 

7  61 

1  3.5 

7  63a 

1  25a 

7.0 

8.2 

6.7 

7.5 

1.2 

0.3 

1.2 

3.5 

3.5 

0.0 

24 

7  57 

1  61 

7  59a 

1  41a 

7.1 

8.3 

6.8 

7.6 

1.2 

0.3 

1.2 

3.6 

3.6 

0.0      ! 

25 

8  10 

206 

8  I2a 

1  57a 

7.3 

8.5 

6.9 

7.8 

1.2 

0.3 

i       1.2 

3.6 

3.7 

0.0 

26 

805 

200 

8  07a 

1  60a 

6.9 

8.1 

5.6 

7.4 

1.2 

0.3 

1        1.2 

3.4 

3.5 

0.0 

i  27 

7  15 

1  10 

7  17a 

1  00a 

6.8 

8.0 

6.5 

7.3 

1.2 

0.3. 1.2 

3.4 

3.4 

0.0 

1 

East. 

;  28 

7  11 

105 

7  14a 

1  16a 

6.8 

8.0 

5.4 

7.2 

1.2 

0.2 

7  59 

1.2 

3.4 

3.4 

0.0 

29 

7  18 

1  27 

7  20a 

1  17a 

6.9 

8.1 

6.6 

7.4 

1.2 

0.3 

1.2 

3.4 

3.5 

0.0 

30 

7  59 

2  42 

8  01a 

2  32a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 

1.2 

3.3 

3.3 

0.5 

31 

8  13 

3  07 

8  15a 

2  57a 

6.6 

7.6 

5.3 

7.0 

1.2 

0.3 

1.2 

3.2 

3.3 

0.5 

32 

7  24 

1  08 

7  26a 

058a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.3 

1.2 

8.4 

3.4 

0.5 

33 

7  19 

1  29 

7  21a 

1  19a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 

1.2 

3.3 

3.3 

0.5 

31 

7  39 

I  35 

7  39a 

1  24a 

7.4 

8.5 

6.9 

7.8 

1.2 

0.3 

1.2 

3.7 

3.7 

0.5 

:j5 

730 

1  28 

7  28a 

1  34a 

7.3 

8.6 

6.8 

7.7 

0.7 

0.2 

6  39 

0.7 

3.6 

3.7 

0.5 

36 

7  30 

1  24 

7  32a 

1  14a 

7.2 

8.4 

6.8 

7.7 

1.2 

0.3 

1.2 

3.0 

3.6 

1.0 

37 

7  40 

1  34 

7  42a 

1  24a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3 

1.2 

3.6 

3.6 

1.0 

38 

7  40 

1  44 

7  42a 

1  33a 

6.4 

7.5 

5.2 

6.9 

1.1 

0.3 

,        1.2 

3.2 

3.2 

1.0 

39 

7  18 

1  13 

7  20a 

1  07a 

6.3 

7.5 

5.2 

6.7 

1.2 

0.3 

1.2 

3.1 

3.1 

1.0 

40 

730 

1  27 

7  33a 

1  13a 

6.4 

7.5 

6.3 

6.7 

1.1 

0.2 

1.2 

3.2 

3.1 

1.0 

41 

800 

167 

802a 

147a 

6.7 

7.8 

5.4 

7.2 

1.2 

0.3 

1.2 

3.4 

3.4 

1.0 

42 

7  51 

1  40 

7  53a 

1  30a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.3 

1.2 

3.4 

3.4 

1.0 

43 

7  41 

1  38 

7  43a 

1  28a 

6.8 

8.0 

5.5 

7.3 

1.2 

0.3 

1.2 

3.4 

3.4 

1.0 

44 

7  46 

184 

7  48a 

1  22a 

6.9 

7.0 

4.8 

6.4 

1.2 

0.2 

825 

1.2 

3.0 

8.0 

1 
1.0 

45 

800 

1  42 

8  02a 

1  30a 

6.0 

7.0 

4.9 

6.4 

1.2 

0.3 

8  46 

1.2 

3.0 

3.0 

1.0 

,  46 

7  41 

182 

7  43a 

1  20a 

6.4 

6.3 

4.4 

6.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

'  47 

7  43 

1  40 

7  45a 

1  28a 

5.4 

,   6.3 

4.4 

5.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

|48 

7  36 

133 

738a 

1  21a 

4.6 

5.4 

3.7 

4.9 

1.0 

0.2 

1.0 

2.3 

2.3 

1.0 

49 

738 

1  89 

7  47a 

1  28a 

4.2 

5.0 

3.5 

4.6 

1.0 

0.2 

'        1.0 

2:1 

2.2 

1.0 

60 

8  02 

1  57 

8  04a 

1  40a 

3.0 

3.5 

2.4 

3.3 

0.9 

0.1 

;      0.9 

1.5 

1.5 

1.5 

61 

829 

2  21 

8  32^1 

2  02a 

1.8 

2.1 

1.5 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

1.5 

52 

836 

2  29 

8  40a 

2  050 

1.4 

1.6 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

1.5 

53 

8  52 

2  40 

8  56a 

2  22a 

1.0 

1.2 

0.8 

1.2 

0.5 

0.1 

0.5 

0.5 

0.5 

1.5 

54 

10  20 

355 

10  24a 

338a 

0.7 

0.9 

0.6 

0.9 

0.4 

1 
0.1 

.0.4 

0.4 

0.4 

1.5 

f)6 

11  40 

5  10 

11  44a 

4  55(t 

0.6 

0.8 

0.5 

0.8 

0.3 

0.1 

0.3 

0.4 

0.4 

1.5 

,  66 

0  40 

6  25 

0  4-ta 

6  08a 

0.8 

1.0 

0.7 

1.1 

0.4 

0.1 

0.4 

0.4 

0.4 

1.5 

57 

2  17 

800 

2  22a 

7  42<i 

1.1 

1.3 

0.9 

1.3 

0.5 

0.1 

0.6 

0.6 

0.6 

1.5 

58 

8  12 

2  00 

8  14a 

1  47a 

4  6 

6.3 

3.6 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

1.0 

59 

8  21 

2  11 

8  23a 

1  57a 

4.2 

5.0 

3.4 

4.5 

1.0 

0.2 

,        1.0 

2.1 

2.1 

1.0 

60 

735 

1  45 

7  3Ha 

1  27a 

2.5 

3.0 

2.0 

2.7 

0.7 

o.r 

1        0.8 

1.2 

1.3 

1.0 

,61 

7  43 

147 

7  46a 

1  29a 

2.3 

2.7 

1.9 

2.5 

0.7 

0.1 

1        0.7 

1.2 

1.2 

1.0 

iC2 

8  00 

1  62 

803a 

1  39a 

5.0 

5.9 

4.0 

5.4 

1.1 

0.2 

1.1 

2.5 

2.5 

1.0 

i63 

7  30 

1  25 

7  33a 

1  05a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 ; 0.6 

0.8 

0.9 

1.5 

372 


TABLE  3.— TIDAL  DIFFERENCES 


5 
6 

7 
8 
9 

10 
11 
12 
13 
U 

i  1& 
i  16 
I  17 
18 
i  19 

20 
21 
22 
23 


Station. 


NORTH  AMERICA  {East 
Coast)  —Continued. 

FLORIDA— continued.   • 

Eaalem  Coast— Continued. 


Geographic  position.         S^^X^^SSf  '^' 


Lati- 
tude. 


North.  I 


Liongitude. 


Arc.    I  Time. 


Jupiter  Inlet  Light 26  67  i 

Lake  Worth  Inlet 26  48 

Hillaboro  Inlet l  26  15 

Miami,  Key  Bwcayne  Bay |  25  46 


Florida  Re^s. 

Cape  Florida,  Kev  Biscayne. 

Fowey  Rocka  Lignt 

Point  Elizabeth,  Key  Largo. 

Carysport  Reef  Light 

Alligator  Reef  Light 


Indian  Key 

Tom  Harbor  Keys . . . . 

Bamboo  Key 

Knights  Key 

Sombrero  Key  Light. 


Bahia  Honda,  south  side  . . 

American  Shoal  Light 

Sand  Key  Light 

Key  West,  Fort  Taylor. . . . 
Northwest  Passage  Light . 


Marquesas  Keys 

Rebecca  Shoal  Light . . . , 
Tortugas  Harbor  Light. 
Content  Keys 


Gt^f  qf  Mexico. 


Cape  Sable,  East  Cape  . 

Ijossmans  River 

Pavilion  Key 

Round  Key 

Cape  Romano 


Big  Marco  Pass 

Sanibel  I.  Light,  San  Carlos  Entr . . . 

Puntarasa,  San  Carlos  Bay 

Boca  Grande,  Charlotte  Harbor 

Punta  Oorda,  Charlotte  Harbor 


34  ,  Sarasota  Point 

85  I  Egmont  Key  Light,  Tampa  Bay . . . . 

36  '  Palma  Sola,  Manatee  R.,  Tampa  B. 

37  St.  Petersburg,  Tampa  Bay 

38  Tampa,  Hillsboro  Bay,  Tampa  Bay. 


40 
41 
42 
43 

44 
45 
46 
47 

48 

49 
50 
51 
52 
53 

M 

I  65 
j56 

57 
58 

59 

60 

i61 

62 


Dunedin,  St.  Josephs  Sound  . 

Anclote  Keys  Light 

Bayport 

Cedar  Kevs 

Suwanee  River  Entrance 


Pepperflsh  Keys 

Steinhatchee  River,  Deadman  Bay 

Point  Edward 

Rock  Island 

OclUa  River  Entrance 


St.  Marks  Light,  Apalachee  Bay 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point 

Dog  Island,  St.  Georges  Sound 

Apalachicola,  Apalachicola  Bay ... 


St.  Vincents  Island,  West  Pass. 
Cape  San  Bias . 


St.  JoHephH,  St.  Joseph*  Bay. 

St.  Andrews,  St.  Andrews  jBay. . , 
East  Pass,  Choctawhatchee  Bay . 


Fort  Pickens,  Pensacola  Bay 

Warrington  Navy  Yd.,  Pensacola  B. 

Pensacola,  Pensacola  Bay 

Bohemia,  Escambia  B.,  Pensacola  B 


25  40 
25  35 
25  14 
25  13 
24  61 

24  53 
24  46 
24  45 
24  42 
24  38 

21  40 
21  31 
21  27 
24  33 
24  37 

24  33 
24  85 
24  38 

24  48 


25  07 
25  32 
V*  42 
25  50 
25  61 

25  58 

26  27 
26  29 
26  43 

26  55 

27  17 
27  36 
27  31 
27  46 

27  67 

28  01 
2S  10 

28  32 

29  08 
29  17 

29  30 
29  40 
29  44 

29  58 

30  (X) 

30  04 
30  09 
29  08 
29  47 
29  43 

29  38 
29  40 

29  48 

30  10 
30  23 

30  20 
30  21 
30  24 
30  29 


West. 


80  06 
80  02 
80  05 
80  11 


80  09 
80  06 
80  19 
80  13 
80  37 

80  41 

80  56 

81  00 
81  07 
81  07 

81  16 
81  31 
81  53 
81  49 

81  64 

82  07 
82  35 
82  63 
81  30 


81  05 
81  12 
81  21 
81  81 
81  41 

81  45 

82  01 
82  00 
82  16 
82  05 

82  81 
82  46 
82  37 
82  38 
82  27 

82  48 
82  51 

82  39 
Si^  02 

83  09 

83  22 
K3  24 
83  32 

83  50 

84  00 


h.m. 
6  20 
6  20 
620 
5  21 


5  21 
520 

6  21 
6  21 
6  22 

6  23 
5  24 
5  24 
5  24 

5  24 

6  25 
6  26 
6  28 

5  27 

6  28 

5  28 

6  30 
6  32 
5  26 


5  24 

6  25 

5  25 

6  26 
6  27 

627 
6  28 

5  28 

6  29 
6  28 

630 
6  31 
630 
6  31 
5  SO 


84  11 
84  12 
84  20 
84  40 

84  59 

85  06 
85  22 
S5  18 
85  41 
H6  29 

87  17 
87  16 
87  13 
87  10 


Tidal  difTerences. 


Name. 


Key  West. 
Key  West 
Key  West 
Key  West 


Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 

Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 

Key  West., 
Key  West.. 
Key  West., 
Key  West., 
Key  West., 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West., 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


5  31     Halifax. 

6  31  I  Halifax. 
6  31  Halifax. 
6  32  Halifax. 
6  33     Halifax. 


633 
6  34 
5  34 
535 
636 


5  37 

5  37 

6  37 

5  39 

5  40 

5  40 

5  41 
5  41 


6  43 

6  46 

5  49 

5  49 

6  49 

6  49 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


Halifax.... 
Halifax.... 
Halifax.... 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Time. 


Page, 


125 
125 
125 
125 


128 
125 
125 
125 
125 

125 
125 
126 
125 
125 

126 
125 
125 
125 
125 

125 
125 
125 
125 


126 
125 
125 
126 
125 

125 
125 
126 
125 
126 

57 
57 
57 
67 
57 

57 
57  I 
67  , 
57  , 
57; 


HW. 


LW. 


Time  meridian, 
9(PW. 


57 
57 
57 
57 
57 

57 
67 
57 
129 
129 

129 
129 
129 
129 
129 


Galveston 129 

Galveston ,  129 

Galveston I  129 

Galveston 129 


h.  m. 
-1  27 
-124 
-1  07 
+0  04 


-1  02 
-107 
-1  01 
-1  06 
-1  08 

-1  01 
-1  11 
+6  21 
-0  56 
-0  59 

-1  06 
-0  49 
-0  89 
000 
+2  00 

-0  09 
+0  13 
+0  29 
+2  07 


+4  07 
+3  49 
+3  39 
+3  29 
+3  20 

+3  10 
+2  68 
+3  00 
+8  49 
+6  06 

+4  01 
+3  19 
+3  41 

+4  15 
+6  31 

+4  02 
+3  07 
+4  46 
+4  66 
+4  52 

+4  25 
+6  15 
+5  0) 
+  4  44 

+5  17 

+5  47 
+6  18 
+5  18 
+3  39 
+2  60 

+2  11 
+1  49 
+2  14 
+2  16 
+2  03 

+158  I 
+2  03 
+2  25 
+2  60 


A.  m. 
-0  43 
-0  39 
-0  20 

+1  14 


-0  18 
-0  27 
-0  24 
-0  34 
-0  41 

-0  42 
-0  63 
+6  28 
-0  31 
-0  34 

-0  36 
-0  24 
-0  15 
000 
+2  80 

+0  21 
+0  39 
+0  50 
+3  00 


+4  47 
+4  30 
+4  17 
-1-4  09 
+4  00 

+3  49 
+3  85 
+3  37 
+8  45 
+5  05 

+3  11 
+2  41 
+2  63 
+4  22 
+6  23 

+3  64 
+2  39 
+5  10 
+4  48 
+4  22 

+8  56 
+4  46 
+4  03 
+4  11 
+4  44 

+5*26 
+6  10 
+4  85 
-0  59 
-1  15 

-1  89 
-160 
-161 
-1  38 
-1  17 

-1  52 
-1  51 
-1  53 
-1  08 


;  Rftiio 
Height.      I     of 
lianec*. 


HW.      LW 


Mean  Lov 
Water. 


feet.    ' 
+0.3 
+0.4 
+0.6, 
-0.1  ! 


+0.6 
+0.8 

+1.1 
+0.9 
+0.8 

+0.6 
+0.4 
0.0 
+0.2 
+0.3 

+0.3 

+0.4 

0.0 

0.0 

+1.3 

0.0 
-0.1 
-0.1 
+2.4 


+1.7 
+2.6 
+2,8 
+2,2 
+L4 

+1.1 
+0.6 
+0.4 
-O.I 
+0.2 

-3.2 
-3.4 
-3.2 
-2.8 
-2.6 

-3.0 
-2,8 
-2.4 
-2.4 
-2.4 

-2.7 
-2.8 
-2.8 
-2.4 
-2,4 

-2.3 
-2.8 
-2.4 
+L1 
+0.7 

+0.6 
+0.4 
+0.4 
+0.4 
+0.2  •■ 

0.0 

0.0 

+0.2  I 

0.0  I 


/ert. 
0.0 
0.0  I 
CD' 
0.0 


I 


0.0; 

0.0 ; 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 
ao: 


0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-0.4 
-0.4 

-a  4 

-0.4 
-0.4 

-0.4 
-0.4 
-0.4. 

-0.4 
-0.4! 


l.iS 
l.S 

0.£ 


1.41 

l.Ti 
1.65 

1.4.^ 

l.l^ 
llf 
1..'4 

l.a 

1.SL 

0.* 

l.'*' 

1* 

vx 


2.S 

2.r 

1.92 
\.^ 
l.S 
0.*C 

1.1« 

&33 

a  4: 

0.42 

0.4: 


-0.4      0.4? . 


-0.4 
-0.4 
-0.4 
-0.4 

-0.4  • 
-0.4 
-0.4 
-0.3  , 

-O.S  ! 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2, 

-a  2 
-0.2 
-0.2 


0.47 

0.44 

0-> 
0.4: 

1.K 

IX 

l.i^ 
\.T. 

i.c: 

LIS 

1.1!? 

1.1? 
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Interval. 

Ban^  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

:z; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

East. 

h.m. 

A.1IL 

A.W. 

h.m. 

feet. 

Sett. 

/ert. 

Seei. 

feet. 

feet. 

h.m. 

feet. 

Seet. 

feet. 

0 

1 

800 

200 

8  04a 

187a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

2 

803 

204 

806a 

1  42a 

1.6 

1.9 

1.8 

1.8 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

3 

820 

228 

823a 

203a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.5 

4 

930 

856 

934a 

8  80a 

1.1 

1.8 

0.9 

1.8 

0.5 

0.1 

0.5 

0.6 

0.6 

1.5 

5 

8  24 

229 

8  12b 

8  10a 

1.7 

2.2 

1.1 

2.2 

1.0 

0.8 

1.1 

0.8 

1.0 

1.5 

6 

820 

2  16 

8096 

2  64a 

2.0 

2.6 

1.8 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

1.5 

7 

8  25 

2  18 

8  146 

2  54a 

2.8 

2.9 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.3 

2.0 

8 

8  21 

208 

8  106 

2  44a 

2.1 

2.7 

1.4 

2.7 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

9 

8  22 

200 

8  116 

238a 

2.0 

2.6 

1.8 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

10 

823 

158 

8  116 

286a 

1.8 

2.8 

1.2 

2.4 

1.1 

0.8 

1.1 

0.9 

1.0 

2.0 

11 

8  12 

1  46 

7  596 

229a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

2.0 

12 

2  19 

856 

2  04a 

9  456 

1.8 

1.7 

0.9 

1.8 

0.9 

0.8 

1.0 

0.6 

0.8 

2.0 

13 

8  27 

208 

8  146 

2  53a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

1.0 

0.7 

0.8 

2.0 

14 

8  24 

205 

8  116 

2  47a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.3 

1.0 

0.8 

0.9 

2.0 

15        8  16 

202 

8  036 

2  44a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.8 

1.0 

0.8 

0.9 

2.5 

16        8  82 

2  13 

8  196 

256a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.8 

1.1 

0.8 

0.9 

2.5 

17 

8  40 

220 

8  266 

8  07a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

2.5 

1« 

920 

286 

8  446 

822a 

1.2 

1.6 

0.9 

l.« 

0.9 

0.6 

18  43 

1.2 

0.6 

0.9 

2.5 

19 

1119 

505 

11  006 

533a 

2.6 

8.2 

1.7 

8.1 

1.2 

0.4 

1.8 

1.2 

1.4 

2.6 

20 

9  10 

2  56 

8566 

3  43a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.8 

0.9 

0.6 

0.7 

2.5 

21 

9  30 

8  12 

8  876 

4  02a 

1.1 

1.4 

0.7 

2.1 

1.0 

1.0 

1.6 

0.6 

1.0 

8.0 

22 

9  44 

8  21 

8  476 

4  14a 

1.1 

1.4 

0.8 

2.1 

1.0 

1.0 

18  41 

1.5 

0.6 

1.1 

8.0 

23 

1128 

6  87 

11206 

605a 

8.6 

4.6 

2.4 

4.4 

1.5 

0.5 

1.6 

1.8 

2.0 

2.5 

24 

105 

726 

066a 

756a 

2.9 

8.7 

1.9 

8.6 

1.8 

0.4 

1.4 

1.4 

1.6 

2.0 

25 

0  46 

708 

088a 

7  34a 

8.7 

4.7 

2.5 

4.5 

1.5 

0.5 

1.6 

1,8 

2.0 

2.0 

26 

086 

656 

0  27a 

728a 

8.5 

4.5 

2.8 

4.8 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

27 

025 

6  46 

0  17a 

7  14a 

8.4 

4.4 

2,8 

4.2 

1.5 

0.5 

1.5 

1.7 

1.9 

2.0 

28 

0  15 

6  86 

005a 

7  10a 

2.6 

$.8 

1.7 

8.8 

1.8 

0.4 

1.4 

1.8 

1.5 

2.0 

29 

005 

6  25 

-0  06a 

7  01a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.3 

2.0 

:io 

12  17 

6  10 

12  056 

648a 

1.8 

2.8 

1.2 

2.4 

1.1 

0.8 

1.1 

0.9 

1.0 

2.5 

31 

12  19 

6  12 

12  066 

655a 

1.6 

2.0 

1.1 

2,1 

1.0 

0.8 

1.1 

0.8 

0.9 

2.5 

32 

0  42 

6  19 

0  26a 

7  Ua 

1.1 

1.4 

0.7 

1.5 

0.8 

0.8 

0.9 

0.6 

0.7 

2.5 

1  33 

200 

740 

147a 

825a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

1.0 

0.7 

0.8 

2.0 

34  '    12  If) 

638 

11196 

60Ha 

1.5 

2.0 

0.9 

2.4 

0.8 

1.4 

1.6 

0.8 

1.8 

2.6 

,  35  '    11  32 

607 

10  836 

5  89a 

1.4 

1.8 

0.9 

2.8 

0.8 

1.8 

1.6 

0.7 

1.2 

2.5 

1  36       11  55 

620 

11006 

560a 

1.6 

2.1 

1.0 

2.6 

0.8 

1.4 

1.7 

0.8 

1.4 

2.6 

1  37        0  03 

6  48 

11  896 

7  15a 

2.0 

2.6 

1.2 

3.0 

0.9 

.      1.6 

1.9 

1.0 

1.7 

2.5 

1  38        120 

860 

033a 

9  15a 

2.2 

2.9 

1.4 

8.8 

0.9 

1.7 



2.0 

1.1 

a.8 

2.0 

39  1    12  15 

620 

11  286 

6  48a 

1.8 

2.4 

1.1 

2.8 

0.9 

1.5 

1.8 

0.9 

1.6 

2.0 

40      11  20 

6  05 

10  816 

6  32a         2.0 

2.6 

1.2 

8.0 

0.9 

1.6  1 

1.9 

1.0 

1.7 

2.0 

,41        034 

7  36 

-0  12a 

8  01a         2.4 

8.2 

1.5 

8.6 

1.0 

1.8    

2.1 

1.2 

1.9 

2.0 

!  42  '      0  42 

7  13 

-0  03a 

7  37a|       2.4 

8.1 

1.5 

8.5 

1.0 

1.7  :    21  18 

2.1 

1.2 

1.9 

2.5 

43        0  38 

6  46 

-0  09a 

7  11a!       2.8 

8.0 

1.4 

8.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.5 

44        Oil 

6  20 

~0  88a 

6  47a         2.1 

2.8 

1.8 

8.1 

0.9 

1.6 

2.0 

1.0 

1.8 

2.5 

45        1  00 

709 

0  11a 

7  86a         2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.5 

46        0  50 

6  26 

-0  02a 

6  54al        1.9 

2.5 

1.2 

2.9 

0.9 

1.6 

1.9 

1.0 

1.6 

2.5 

47        0  28 

633 

-0  19o 

6  58a|        2.3 

8.0 

1.4 

3.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.5 

48        100 

705 

0  14a 

7  30a'        2.4 

8.2 

1.5 

8.5 

1.0 

1.8 

2.1 

1.2 

1.9 

2.5 

1  49  ,      1  29 

7  46 

080a 

803a 

2.5 

8.2 

1.5 

3.6 

0.8 

2.0 

2126 

2.2 

1.2 

2.1 

8.0 

1  50  •      2  00 

8  30 

1  11a 

8  57a 

2.0 

2.6 

1.2 

3.0 

0.9 

1.6 

1.9 

1.0 

1.7 

8.0 

51  ,      1  00 

7  05 

0  13a 

7  30a 

2.3 

8.0 

1.4 

8.4 

1.0 

1.7 

2.1 

1.2 

1.8 

8.0 

52       [0  20 

re  251 

-1  10a 
10  256 

9  44a.       1.2 
9  27a        [0.8] 

9  03a  1       ro.  61 

1.7 

[l.l] 

fO.81 

0.6 
[0.4] 

ro.  .•?! 

2.9 
2.6 

2.2 
2.1 

1.0 
0.8 

1.4 
1.2 

8.0 
8.5 

53  '  [12  lo]      [5  35] 

54 '  ru  soil    rs  isi 

9  466 
9  236 
9  486 
9  486 
9  326 

9  246 
9  296 
9  516 
10  166 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2.0 

0.8 
0.7 
0.7 
0.7 
0.6 

0.5 
0.5 
0.6 
0.5 

1.1 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
0.8 

8.5 
8.5 
8.5 
8.5 
4.0 

4.5 
4.5 
4.5 
4.5 

5")  1 

56 

57 

1^ 

i59  ' 
60 
61 

1  62 

11  10 
11  30 

11  a5 

11  25] 

[11  23] 
11  28 

11  43 

12  151 

4  55 

5  05 
5  05 
OIO] 

[4  191 
4  20 

4  34 

5  03 

8  51a 

0.4 
0.5 
0.3 
0.2] 

[0.11 
0.1' 
0.1" 
0  1 

0.6' 
0.7 
0.4 
0.3] 

[0.11 
0.2 
0.1 

0  r 

0.2 
0.2 
0.1' 

0.1] 

[0.01 
0.1 
0.0 
0  0 

1.9 

850a 
9  01a 
9  19a 

8  41a 
8  42a 

8  40a 

9  25<t 

1.9 
1.8 
1.8 

1.6 

' 

21  33 

1.7 
1.7 
1.7 

:::::::::::::: 
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TABLE  3.— TIDAL  DIFFERENCES 


I  6 
7 
8 


9 
10 
11 

I  12  i 

'  13  I 

14  ! 
1  15 

16 
I  17  ! 
.  18 

1  19 
,  20 

21 

22 

I  23 

24 

•  25 

26 

I  27 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


NORTH  AMERICA  (East 
Coast) — Continued. 


Perdido  Entrance,  Alabama  Point . 
Mobile  Point  Light, Mobile  Bay... 

Great  Point  Clear,  Mobile  Bay 

Mobile,  Mobile  River , 


Miasissippi. 


Horn  Island  Light. 
Pascagoula  Light. . 

BiloxILight 

Cat  Island  Light... 


Lati- 
tude. 


O       I 

30  17  I 
30  14 
30  29 
30  41 


30  13 
30  21 
30  24 
30  14 


29  35 
29  45 
29  47 
29  43 


28  Bolivar  Point  Light 29  22 

29  ;  Galveston,  Doswells  Wharf 29  19 


30  I  Morgans  Point,  Galveston  Bay. 

31  .  BrazoR  River  Entrance 

32  Pass  Cavallo,  Matagorda  Bay . 


47 


Aransas  Pass  Light 

CorpuB  Christi  Pass 

Brazos  Santiago  Light. 
Rio  Grande  Entrance  . 


Qulf  oS  Mexico. 


Tampico 22  10 

Veracruz 19  12 

Areas  Cays 20  15 

Triangles 20  54 

Laguna  de  Terminos 18  36 


29  41 

28  56 
28  22 

27  62 
27  36 
26  04 
25  57 


Campeche 

Sisal 

Cape  Catoche 

Mugeres  Harbor. 
Cozumel 


Belize  . 


GUATEMALA. 

Caribbean  Sea. 
Dulce  River  Entrance. . . 


HONDURAS. 

OarH)bean  Sea. 


1  49  !  Roatan  Island 16  23'    86  28 

50     Bonacca  Island '16  29,    85  54  i 

!    I  ill 


19  50 
21  10 
21  32 
21  14 

20  28 


Lake  BoT^ne,  The  Rigolets !  30  09 

Chandeleur  Light |  30  03  | 

Passa  Loutre  Light, Mississippi  R..,  29  12  ' 

Port  Eads,  South  Pass,  Miss.  R 29  01  | 

Southwest  Pass  Light,  Miss.  R 28  5S  ! 

Head  of  Passes  Lt..  Mississippi  R . . .   29  09 

BaratariaBay  Light I  '29  17  I 

Grand  Pass,  Timballer  Light I  29  03 

Wine  Island,  Terrebonne  Bay '  29  (A  1 

Isle  Demiere,  or  Last  Island '  29  04  • 

Ship  Shoal  Ught 28  55  1 

Southwest  Reef  Lt.,  Atchafalaya  B.i  29  24  ' 

Atchafalaya  River  Entrance ,  29  28 

Salt  Point,  Cote  Blanche  Bay 29  34 

Cote  Blanche,  Cote  Blanche  Bay...  29  44 

Southwest  Pass,  Vermilion  Bay 

Mermentau  River  Entrance 

Calcasieu  Light 

Sabine  Pa«8  Light 


Longitude. 


Arc.     Time. 


West. 


87  33 

88  01 

87  56 

88  02 


I 


88  32 

88  84 

88  54 

89  09 


88  52 

89  02 
89  10 
89  24 

89  15 

89  57 

90  21 
90  35 

90  57 

91  04 
91  30 
91  16 
91  32 

91  43 

92  02 

93  04 
93  21 
93  51 


9146 
94  47 

94  58 

95  18 

96  24 

97  03 
97  13 
97  10 
97  09 


97  49 
96  08 

91  58 

92  08 
91  53 

90  82 
90  03 
87  04 
86  52 

86  48 


I 


17  33  I    88  14 


15  50  '    88  45 


k.  m. 
5  50 
5  52 
5  52 
5  52 


554 
554 
556 
6  67 


559 
5  55 
5  56 
5  57 
558 

5  57 

6  00 
6  01 
6  02 
6  04 

6(M 
6  06 
605 
6  06 
607 

608 
6  12 
6  13 
6  15 


6  19 
6  19 
6  20 
6  21 
626 

6  28 
6  29 
6  29 
6  29 


6  31 
6  25 
608 
6  09 
608 

602 
600 

5  48 

6  47 
5  47 


6  63 


6  55 


5  46 
5  44 


Name. 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Time. 


Height. 


Page. 


Ra'J. 
o: 


HW. 


LW. 


HW.  '  LW. 


7Vm<r  meridian. 
90°  W. 


Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Galveston  , 
Galveston  , 
Galveston  . 
Galveston  , 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 

Galveston  . 
Key  West. . 
Key  West.. 
Key  West,. 


Galveston  ,. 
Galveston  .. 
Galveston  . . 
Galveston  .. 
Galveston  .. 

Galveston  .. 
Galveston  . . 
Galveston  .. 
Galveston  .. 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 


Key  West. 


Key  West. 

Key  West. 


129 
129 
129 
129 


129 
129 
129 
1*29 


129 
129 
129 
129 
129 

129 
129 
129 

129  [ 
129  I 

129 
129 
129 
129 
129 

129 
125  I 
126 

125  I 


129 
129 
129 
129 
129 

129 
129 
129 
129 


129 
129 
129 
129 
129  ' 

129 
125 
125 
125  ! 
125  > 


125 


125 


125 

125 


A.  m.  I 
+2  13  ! 
+1  56 
+4  12 
+4  50  ! 


h.  m. 
-1  31 
-1  50 
-0  20 
+0  16 


+2  52  -0  62 

+1  81  -2  40 

+2  85  -2  18 

+3  06  -1  68 


+4  44 
+158 
+1  06 
+0  57 
+  1  05 

+1  20  i 
+1  21 
+6  54  ' 
+7  20  : 
+7  36  I 

+7  44 
+8  15 
-2  38 
-2  39 
-1  24 

-3  49 
+5  52 
+6  10 

+7  12 


+0  25 
0  00 
+3  16 
-0  07 
+0  18 

+0  10 
-0  09 
-1  38 
-2  10 


+2  42 
-2  58 
-2  55 
-3  21  i 
-3  28 

-3  18 
-3  27 
-5  08 
-4  46 
-4  11 

-4  09 
-3  44 
-2  18 
-2  06 
-0  45 

-3  09 
+6  31 
+6  53 
+7  50 


+0  12  ' 
0  00  I 
+2  24 
4-0  03 
+0  25 

+0  15 
-0  04 
-2  16 
-2  18 


Local  time. 

-2  30 
-2  26 
-6  13 
-6  18 
-6  03 


-0  19 
+0  04 
-3  Oi 
-3  10 
-2  54 


-2  16 
+1  84 
+0  32 
+0  21 
-0  39 


-1  09 
+2  08 
+106 
+0  53 
-0  07 


-0  46  !     -0  12 


+0  14 


-1  11 
+0  04 


+  0  48 


-0  39 
+0  86 


MeanLote 
Water. 

feet.  I  JeeL 
+0.4  -a2 
-0.2     -0.2 


+0.8 
+0.4 


+0.4 
+0.5 
+0.6 
+0.4 


-0.2 

+0.2 

0.0 

0.0 

+0.2 

-0.2 
+0.4 
+0.2 
0.0 
+0.4 

+0.4 
+0.2 

0.0 
+0.2 

0.0 

+0.4 

0.0 

+0.4 

-0.4 


+0.2 
0.0 

-0.7 
0.0 
0.0 

0.0 

0.0 

-0.4 

-0.2 


-0.2 

+0.6 

0.0 

0.0 

0.0 

+1.2 

+0.2 

0.0 

0.0 

0.0 


0.0 


+0.4 


+1.6 
0.0 


-0.2 
-0.2 


-0.2 
-0.2 
-0.4 

-a2 

-0.4 

-0.4 
-0.4  : 
-0.2 


-0.4 
0.0 
0.0, 
0.0 


0.0 
0.0 
+0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


-0.8 
0,0 
0.0 
0.0 
0.0  , 


0.0  I 
0.0 


1.S 

l.U." 

i.e 


-0.2  1.4: 

-0.3  V^i 

-0.8  LV. 

-0.2  1.*.' 


0.0  O.va 

-0.2  1.31 

-0.2  i.r 

-0.2  l.i:i 

-0.2  vr 


1.* 

l.JB 
1.5S 


o.r. 


I 


i.er 

IM 
{i.V> 
l.l'T 
l.t«7 

1.67 
1.07 
0.78 
0.« 


0.0 

0.?: 

-0.4 

1.6D 

-0.2 

1.07 

-0.2 

1.0: 

-0.2 

1.(I7 

2.*? 

1.1" 

O-ft 


0.0        0.9S 


0.0     is: 
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Interval. 


E 


Mean. 


HWI. 


LWI. 


Tropic. 


HHWI.      LLWI 


Range  of  tide. 


Mean 

(Mn). 


Spring'  Neap 

(Sg).     (Np). 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


Diurnal  wave. 


Mean  sea  level ' 
labove  plane  of— 


HWQ. 


LWQ. 


I  I 

Tropic  I 

HW    I  Tropic  I  Predic-  Tropic 
inter-  |  range,     tions.     LLW, 

val.    I 


Varia- 
tion of 
the  com- 
pass. 


h.  m. 

[11  251 

[11  25 

[0  50 

[I  36" 


6  I    [12  00 

6  [0  20 

7  [1  or 

8  [0  231 


[3  10" 
11  63" 
11  15; 
10  55 
10  54 


h.  m. 

5  05^ 
3  09 

6  30 
6  50 


5  40] 

5  45 
"6  00" 

6  85 


9  45] 
5  83* 
5  00 
4  42 
4  41 


14 

[11  301 

[4  30] 

15 

11  00 

4  47 

16 

11  50 

5  88 

17 

12  10 

' 

6  00 

18 

[0  15 

i 

6  30 

0  18 
0  40 
2  00 

2  05 

3  20 

[1  10] 
200 

2  17 

3  17 


4  07 
"4  18' 
6  30' 
'4  15' 

;4  35; 

4  25 
4  05 
2  00 
155' 


800 


900 


786 

860 


[6  38 
6  56" 

8  25' 
'8  35" 

9  55; 

[7  27] 
820 
8  41 
936 


[10  23 
[10  33 
[0  40 
[10  30' 
[10  47 

[10  Zo] 

[10  15 

[8  10 

[8  03 


1  60 


250 


1  23 
238 


h.  m. 
9386 
9  196 
~0  50a 
12  186 


10  136 

8  626 

9  646 
10  246 


12  006 
9  186 
8256 
8  156 
8  226 

8386  I 
8866 

1  48a  I 

2  08a  I 
2  22a  I 

2  30a, 
258a 

4  816 
4296 

5  436 

3  176 
3  256 
3  346 
4426 


7  206 
6556 
10  106 

6  466 

7  066 

6566 
6  866 
6  076 
4  356 


6  556 

7  186 
4  106 
4  046 
4  206 

4  596 
10  076 
9  166 
9056 

8  066 


7  466 


8  476 


7  256 

8  366 


A.  m. 
9  01a 
8  40a 
10  10a 
10  46a 


9  36a 

7  48a 
808a 

8  27a 


0  406 
7  34a 
7  31a  1 
7  04a! 

6  5«a 

7  12a 
6  55a 
5  13a 

5  34a 

6  07a 

6  09a 

6  31a 
768a 
809a 
9  29a 

7  04a 
7  86a 
822a 
9  17a 


10  14a 
10  02a 
0006 
10  08a 
10  20a 

10  08a 
948a 
7  86a 
7d4a 


7  51a 
7  66a 
608a 
608a 
5  18a 

9  13a 
455a 
406a 
3  57a 
255a 


2  37a 


3  SSa 


1  66a 
825a 


feet. 
[0.81 
0.1 
1.0 
0.5 


feet. 
[0.4, 
0.2' 
1.4 
0.7 


;o.i 

0.4 
0.4 
0.3' 

:o.7. 

0.6] 
0.5 
0.4 
0.7 

;o.6; 

1.5 
0.7 


1.2 


1.6 


2.7 
1.2 


[0.81 

1 

[0.4] 

[0.1] 

0.4 

' 

0.6' 

0.1 

0.3 

0.4 

0.0 

[0.3 

[o.sj 

0.2] 

0.3] 

[0.4] 

[0.2] 

0.2 

0.8 

0.1 

0.1 

1 

O.l 

0.0 

0.1 

1 

0.2 

0.1 

[0.2 

0.3] 

[0.1] 

[0.1] 
0.5" 
0.5 
0.3 
0.8; 

0.7" 
0.6 
0.5 
0.8 

!o.7; 

1.7 
0.9 


0.2] 
0.6" 
0.4 
0.4' 
0.4] 


1.7 

2.1 

1.4 

1.8 

1.2 

1.5 

1.3 

1.6 

1.2 

1.6 

1.5 


2.0 


8.5 
1.5 


feet. 
[0.1 
0.1' 
0.6] 
0.2 


0.0] 
0. 2" 
0.3" 
0.3' 
0.6; 

0.5] 
0.4 
0.3' 
0.6 
0.5; 

[0.9, 

1.8 
0.6 


0.6 
0.4 
0.1 
0.6 
0.6 

0.7] 
0.6 
0.2 
'0.6] 


0.1 
0.8 
0.2" 
0.2 
0.2 

1.3 
0.9 
0.8 
0.9 
0.8 


0.8 


1.1 


1.8 
0.8 


feel. 
2.0 
1.5 
2.5 
2.1 


2.0 
2.8 
2.3 
2.1 


1.4 
1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
2.0 
1.8 
2.3 

2.2 
2.0 
1.6 
1.9 
1.8 

2,3 
2.2 
2.0 
1.2 


1.6 
1.5 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 


1.3 
2.4 
1.6 
1.6 
1.6 

3.6 
1.9 
1.7 
1.8 
1.7 


1.7 


2.1 


8.4 
1.7 


feet. 


feeL 


h.  m. 


21  24 


21  29 
21  52 


20  07 


0.4 
0.4 
0.8 


0.4 
0.9 
0.9 
0.9 
0.9 


0.9 


1.0 


1.3 
0.9 


1.2 
1.2 
0.6 


21  38 


19  67 

20  85 


8.0 
0.3 
0.3 
0.3 
0.3 


0.8 


0.3 


0.4 
0.8 


20  69 


feet. 
1.8 
1.6 
2.1 
1.9 


1.8 
2.2 
2.2 
2.0 


1.4 
1.9 
1.7 
1.7 

1.8 

1.6 
1.9 
1.6 
1.6 
1.7 

1.7 
1.6 
1.4 
1.6 
1.6 

1.7 
1.3 
1.2 
0.7 


1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1.2 
1.8 


1.8 
2.4 
1.5 
1.5 
1.6 

8.0 
1.0 
0.9 
1.0 
0.9 


0.9 


LI 


1.4 
0.9 


feet. 
0.7 
0.4 
0.9 
0.7 


0.7 
0.7 
0.7 
0.7 


0.6 
0.6 
0.6 
0.5 
0.6 

0.4 
0.7 
0.5 
0.5 
0.6 

0.6 
0.5 
0.6 
0.6 
0.6 

0.6 
0.6 
0.8 
0.4 


0.7 
0.6 
0.3 
0.6 
0.6 

0.6 
0.6 
0.4 
0.6 


0.6 
0.7 
0.5 
0.6 
0.6 

0.8 
0.7 
0.6 
0.6 
0.6 


0.6 


0.8 


1.4 
0.6 


Ecust. 


feet. 

0 

1.0 

4.6 

0.7 

4.5 

1.2 

4.5 

•   1.0 

4.6 

1.0 

1.1 
1.1 

1.0 


0.7 
0.9 
0.8 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 

0.8 


0.8 
0.8 
0.6 
0.7 


0.7 
1.1 
0.8 
0.8 
0.8 

2.8 
0.8 
0.7 
0.8 
0.7 


0.7 


0.9 


1.5 
0.7 


6.0 
6.0 
5.0 
6.0 


5.5 
6.0 
6.0 
6.0 
5.0 

5.0 
5.5 
5.5 
5.5 
6.0 


0.8 

6.0 

0.8 

6.0 

0.7 

6.0 

0.8 

6.0 

0.7 

6.0 

0.8 

6.5 

1.0 

7.0 

0.9 

7.0 

0.6 

7.0 

0,9 

7.5 

0.9 

7.5 

0.5 

7.6 

0.8 

7.6 

0.8 

8.0 

8.0 
8.0 
8.0 
8.0 


8.0 
6.5 
6.0 
6.0 
5.6 

5.6 
6.5 
4.5 
4.5 
4.6 


6.5 


5.6 


6.0 
5.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Standard  port  for 
reference. 


Station. 


Lati- 
tude. ' 


Longitade. 


NORTH  AMERICA  (East 
Coast)— Continued.  • 

NICARAGUA.  | 

OanbbeanSea.  J^'^^'^'^' 

I  o     ' 

1  Serranilla  Bank '  15  60 

2  t  SerranaBank '  14  20 

3  Old  Providence  Island 13  21 

4  Cape  Gracias  a  Dios  Harbor 14  52 

Pearl  Cavs 12  23 

Corn  Islands 12  10 

7  Bluefields,  Lagoon  Entrance 12  01 

8  San  Juan  del  Norte  (Grey town) ....  10  65 


Name, 


Arc.     Time.  I 


COSTA  RICA. 

Caribbean  Sea. 
Point  Blanco 

BERMUDA   ISLANDS. 

Ireland  Island,  dockyard 

BAHAMAS. 

Memory  Rock 

Great  Bahama  Island , 

Whale  Key 

Great  Abaco 

Gun  Key 

Andros  Island 

Nassau, New  Providence  Island. 

Eleuthera  Island , 

Cat  Island 

San  Salvador,  or  Watling  Island. 

Clarence  Harbor,  Long  Island. . . 

Crooked  Island 

Mariguana  Island 

Inagua  Island 

Turks  Islands 

WEST   INDIES. 

Cuba. 


Cape  San  Antonio . 

Bahia  Honda 

Habana 

Matanzas 

Cardenas 


Cayo  Pared6n  Grande. . . 
Nuevitas  Bay  Entraace  . 
Nuevitas.  Nuevitas  Bay . 

Port  Padre 

PortGibara 


Port  Nipe  Entrance 

Li  visa  Bay  Pint  ranee 

Port  Tanama 

Cape  Maisi 

Guantanamo  Bay  Entrance . 


Santiago  Bay  Entrance 

Ensenada  de  Mora 

Mnnzanillo 

Port  Xagua  Entrance  (Cienf uegos) . 

Jamaica. 


46     Morant  Point 

46  Port  Royal 

47  South  Negrll  Point .... 

48  St.  Anns  Bay 

49  Grand  Cayman  Island. 


Haiti  or  Santo  Domingo. 

60  Port  au  Prince 

61  !  Fort  Dauphin 

52  SamanaBay 

53  Saona  Island 

54  Santo  Domingo 

66  Jacmel 


10  00 


32  20 


26  69 
26  29 
26  42 
26  17 
25  84 

24  29 

25  06 
25  08 
24  20 
24  06 

23  06 
22  49 
22  26 

20  66 

21  26 


21  52 

22  68 

23  08 
23  02 
23  04 

22  29 
21  88 
21  36 
21  12 

21  06 

20  48 
20  45 
20  43 
20  16 

19  56 

20  00 

19  61 

20  19 

22  08 


17  65 

17  66 

18  18 

18  30 

19  20 


18  37 

19  46 
19  13 
18  10 
18  27 
18  12 


West. 


79  48 

80  17 

81  18 
83  11 

83  26 
83  03 
83  42 

88  41 


64  50 


79  09 

78  40 
77  08 
77  08 

79  18 

77  44 
77  21 
76  08 
75  24 
74  26 

74  58 
74  21 
73  00 
73  41  I 
7109  ' 


84  68 
83  13 
82  22 
81  45 
81  12 

78  09 
77  07 
77  15 
76  36 
76  08 

76  35 
75  28 
75  19 

74  08 

75  09 

75  50 

77  80 
77  10 
80  28 


76  11 

76  47 
78  24  I 

77  16  ! 
81  21  I 


72  21 

71  48 
69  09  ! 

68  40 

69  53 

72  35 


5  19  Key  West 

5  21  Key  West, 

6  25  Key  West 

5  83  Key  West 

6  34  i  Key  West 
5  32  Key  West 
5  85  I  Key  West 
5  35     Key  West 


5  32     Key  West 
4  19  I  Sandy  Hook 


5  17 

6  16 
609 
509 
6  17 

5  11 
509 
506 
602 

4  68 

600 
4  67 
4  62 
4  55 
4  45 


5  40 
583 
529 
627 
525 

6  18 
608 
609 
506 
5  05 

502 
602 
5  01 

4  57 

5  01 

603 

6  10  ' 
609  , 
6  22 


Key  West 
Key  West 
Key  West 
Key  West 
Key  West. 

Key  West. 
Key  West 
Key  West, 
Key  West 
Key  West 

Key  West 
Key  West 
Key  West 
Key  West 
Key  West 


Key  West 
Key  West 
Key  West 
Key  West 
Key  West 

Key  West. 
Key  West 
Key  We.st 
Key  West 
Key  West 

Key  West 
Key  West 
Key  West 
Key  West 
Key  Weat 

Key  West 
Key  West 
Key  West 
Key  West 


6  05  I  Galveston 
6  07  '  Galveston 
6  14  ;  Galveston 
6  09  ,  Galveston 
5  25  I  Galveston 


4  49 
4  47 
4  37 
4  35 
4  40 
4  50 


Key  West 
St.  Johns 
St.  Johns 
Galveston 
Galveston 
Galveston 
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Interval. 

i 

Ranjfe 

Spring 

(Sg). 

3f  tide. 

Neap 

(Np). 

Grejil 
tropic 

(Gc). 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

1 

Me 
HWI. 

an. 

Tropic. 

Metin 

(Mn). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

a 

LWI. 

HHWI. 

LLWI. 

East. 

1 

2 
3 
4 

h.  m. 
4  00 
4  00 
4  00 

10  20 

k,m. 
10  13 
10  13 
10  13 
4  07 

h.  m. 
8  476 
3  476 
3  436 
10  07a 

A.m. 
10  566 

10  566 

11  086 
4  506 

1.6 
0.8 
1.6 

feet 
2.0 
2.0 
1.0 
2.0 

1.1 
0.5 
1.1 

feet. 
2.1 
2.1 
1.2 
2.1 

feet. 
1.0 
1.0 
0.7 
1.0 

feet. 
0.3 
0.8 
0.2 
0.3 

h.  m. 

1.1 
0.7 
1.1 

feet. 
0.8 
0.8 
0.4 
0.8 

feet. 
0.9 
0.9 
0.5 
0.9 

0 

3.6 
3.5 
4.0 
4.6 

6 
6 

7 
8 

1  50 
1  35 
1  04 
1  00 

8  03 
7  47 
7  00 
7  13 

1  376 
1  226 
0  19a 
0  466 

8  466 
8  306 

7  516 

8  006 

1.6 
1.6 
0.7 
1.2 

2.0 
2.0 
0.8 
1.5 

1.1 
1.1 
0.6 
0.8 

2.1 
2.1 
1.3 
1.7 

1.0 
1.0 
0.9 
0.9 

0.3 
0.8 
0.3 
0.3 

1.1 
1.1 
0.9 
0.9 

0.8 
0.8 
0.3 
0.6 

0.9 
0.9- 
0.6 
0.7 

4.5 
4.6 
6.0 
5.0 

9 

1  00 

7  13 

0  456 

8  026 

1.3 

1.6 

0.9 

1.8 

0.9 

0.3 

1.0 

0.6 

0.8 

'5.0 

10 

704 

0  52 

7  Ola 

1  08a 

3.3 

4.0 

2.6 

3.6 

0.8 

0.1 

0.9 

1.6 

1.7 

Wait 
9.5 

11 
12 
13 
11 
15 

7  40 
7  45 
7  50 

7  62 

8  20 

128 
1  33 
1  38 
1  40 
208 

7  80fi 
735tt 
7  4lo 
7  42o 
809a 

2  Ola 
2  03a 
205a 
2  14a 
2  44a 

2.6 
3.0 
8.5 
2.4 
2.3 

3.2 
3.8 
4.6 
3.1 
3.0 

1.7 
2.0 
2.4 
1.6 
1.5 

3.1 
8.8 
4.3 
3.0 
2.9 

1.2 
1.4 
1.5 
1.2 

1.2 

0.4 
0.5 
0.5 
0.4 

::::::: 

1.3 
1.5 
1.6 
1.3 
1.8 

1.2 
1.5 
1.8 
1.2 
1.2 

1.4 
1.7 
1.9 
1.4 
1.3 

0.5E, 
0. 5  E. 
0.6W. 
0.0 
1.0  E. 

0.4 

16 

17 
18 
19 
20 

7  40 
7  23 
700 
700 
7  00 

1  28 
1  12 
048 
0  48 
0  48 

729a 
7  28a 
6  51a 
6  51a 
6  51a 

2  04a 

0  46a 

1  18a 
1  18a 
1  18a 

2.3 
2.6 
3.1 
8.1 
3.1 

3.0 
3.1 
4.0 
4.0 
4.0 

1.5 
2.1 
2.1 
2.1 
2.1 

2.9 
3.1 
3.9 
3.9 
3.9 

1.2 
1.0 
1.4 
1.4 
1.4 

0.4 
0.3 
0.5 
0,5 
0.5 

""8*22' 

1.3 
1.0 
1.5 
1.5 
1.5 

1.2 
1.3 
1.6 
1.6 

1.6 

}:! 

1.7 
1.7 

1.7 

0.6E. 
0.0 
0.0 
0.0 
0.5  W. 

21 
22 
23 
24 
25 

820 

6  50 

7  20 
7  50 
780 

208 

0  38 

1  08 
1  88 
1  18 

8  11a 
639a 
7  09tt 
7  40a 
7  19a 

238a 
1  16a 

1  44a 

2  11a 
l&4a 

3.2 
2.0 
2.3 
2.7 
2.3 

4.1 
2.5 
8.0 
3.5 
8.0 

2.1 
1.3 
1.5 
1.8 
1.6 

4.0 
2.6 
2.9 
3.4 
2.9 

1.4 
1.1 
1.2 
1.3 
1.2 

0.5 
0.4 
0.4 
0.4 
0.4 



1.5 
1.2 
1.3 
1.4 
1.3 

1.6 
1.0 
1.2 
1.4 
1.2 

1.8 
1.2 
1.8 
1.6 
1.3 

0.0 
0.0 

0.6  W. 
0.0        ( 
LOW. 

26 
27 
28 
29 
80 

8  30 
824 
8  18 
8  30 
925 

2  18 
206 

1  56 

2  18 
S  13 

7  636 

8  156 
8  096 
8006 
8  526 

2  10a 

3  28a 
3    18a 

2  12a 

3  06a 

1.2 
1.0 
0.9 
1.7 
1.4 

1.5 
1.4 
1.8 
2.2 

1.8 

0.9 
0.8 
0.7 
1.2 
1.0 

1.4 
1.9 
1.7 
2.9 
L5 

0.9 
1.3 
1.2 
1.1 
1.0 

0.1 
0.2 
0.2 
0.1 
0.1 

• 

0.9 
1.3 
1.2 
1.1 
1.0 

0.6 
0.6 
0.5 
0.8 
0.7 

0.7 
1.0 
0.9 
0.9 
0.8 

East. 
8.5 
8.0 
3.0        1 

2.5        1 
2.0 

31 
32 
33 
34 
35 

7  20 
830 

10  15 

8  41 
7  48 

1  08 

2  15 
4  08 
2  28 
1  31 

6656 
905a 
10  52a 
905a 
808a 

1  02a 

2  00a 

3  55a 
2    12a 
1    16a 

2.2 
1.3 
1.4 
2.1 
1.9 

2.8 
1.5 
1.6 
2.4 
2.2 

1.6 
1.0 
1.1 
1.8 
1.4 

2.4 
1.8 
1.9 
2.9 
2.6 

1.2 
0.6 
0.6 
1.1 
0.9 

0.1 
0.4 
0.4 
0.5 
0.5 

1.2 
0.8 
0.8 
1.2 
l.l 

1.1 
0.7 
0.7 
1.1 
1.0 

1.2 
0.8 
0.9 
1.3 
1.1 

1.0 
1.0 
1.0 
1.5 
1.0 

36 
37 
38 
39 
40 

7  65 
7  48 

7  51 
740 

8  47 

1  41 
1  36 
135 
1  28 
232 

808a 
8  00a. 
805a 
8  06a 
926a 

1    28a 
1    24a 
1    23a 
1    04a 
1    56a 

2.0 
1.9 
1.9 
2.2 
1.0 

2.3 
2.2 
2.2 
2.8 
1.3 

1.5 
1,4 
1.4 
1.6 
0.6 

2.7 
2.6 
2.6 
2.4 
1.4 

0.9 
0.9 
0.9 
1.2 
0.6 

0.5 
0.6 
0.6 
0.1 
0.3 

'.'.'.'.'.'.'.'. 

1.1 
1.1 
1.1 
1.2 
0.6 

1.0 
0.9 
1.0 
1.1 
0.5 

1.1 
1.1 
1.1 
1.2 
0.6 

1.0 
1.0 
1.0 
0.5 
1.0 

41 
42 
43 
44 

909 
8  59 
11  00 
904 

2  63 
2  52 
4  48 
2  60 

9  52a 
10  02tt 
12  00a 
10  006 

2  48a 

3  18a 
6    10a 
3    17a 

1.1 
0.8 
3.1 

0.8 

1.4 
1.0 
4.0 
1.0 

0.7 
0.6 
2.1 
0.6 

1.5 
1.1 
3.9 
1.1 

0.5 
0.2 
1.4 
0.2 

0.3 
0.4 
0.5 
0.4 

0.6 

0.4 

1.5 

1    0.4 

0.5 
0.4 
1.6 
0.4 

0.7 
0.6 
1.7 
0.6 

1.0 
1.5 
1.5 
2.0 

45 

10  00a 

11  00a 
2006 

11  00a 
9  00a 

8  12a 

7  00a 

8  00a 
10  44a 

9  00a 
9  00a 

10  006 

11  006 
2    00a 

11    006 
9    006 

1    18a 
11    006 

0  00a 

1  36a 

rn  41 

1.1 
1.1 
1.1 
1.2 
1.3 

1.6 
5.5 
3.1 
0.6 
2.2 
2.5 

' 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.8 
1.3 
0.6 
1.4 
1.5 

0.4 
0.4 
0.4 
0.4 
0.4 

0.6 
2.2 
1.2 
0.2 
0.8 
0.9 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 
2.3 
1.3 
0.3 
1.1 
1.2 

1.5 
2.0 
2.0 
2.0 
3.0 

0.0 

0.0 

0.5W. 

0. 5  W. 

0.5W. 

0.5E. 

46 

0.4 
0.4 
0. 5 

n  5 

47 

48 







w.v.vy.v.v.v.'. 

4M 



50 

51 

1  52 

■  53 

8  23 
6  50 
900 

[6  56] 

2  as 

0  39 

2  48 
[1  22] 

1.2 
4.3 
2.3 

ro.'»i 

1.5 
5.5 
3.0 

0.9 
2.9 
1.5 

0.7 
1.6 
1.2 

1 

0.1  

0.5   

0.4  ; 

■  1 

54 

1    OOa  ■        0.9 
1    OOa          1-0 

1  55 

1 



TABLE  3.— TIDAL  DIFFERENCES 


Geographic  posiiion.  • 


Standard  port  for 
reference. 


Tidal  differences. 


I 


Station. 


Lati- 

tude. 


Longitude. 


Arc.    I  Time. 


Kame. 


NORTH  AMERICA  (East 
Coast)— Continued. 


WEST  INDIES— -continued. 
PoTlo  Rico. 


Culebrita  Lsland  Light 

(treat  if  arbor.  Culebra  Island ' 

I'ort  Mulajj,  Vieques  or  Crab  Island. 
I'ori  Ferro,  Vieques  or  Crab  Inland. i 

San  Juan 

Fujardo  Harbor I 


Point  Tuna  Light 

Port  of  Ponce 

Port  Uuanica 

1  •arguera 

Port  Real 

Mayaguez 

Windward  or  Caribbean  Idaiids. 

St.  Thomas  Island 

St .  Bartholomew  Island 

Antigua  Island 

Guadaloupe 

Domi  n  lea 


Xorth. 
o    / 

18  19 
18  18 
18  09 
18  06 
18  29 
18  'JO 

17  59 
17  59 
17  58 

17  58 

18  05 
18  13 


Martinique 

St.  Vincent,  Kingstown. 

Barbados 

Grenada 

Tobago 


14  -12 
13  10 
13  07 
12  04 
11  10 


SOUTH  AMERICA  (North  and 
East  Coast). 

PANA.MA. 

Caribbean  Sea. 

Colon  (Aspin wall) 9  18 

Caledonia  Harbor 8  56 


Dentro  Channel,  Para  R.  Entr '  0  23 

Para,  Para  River 1  27 

Sun  Joao  Islands  Light 117 

Maranhao,  or  San  Luiz '  2  30 

Santa  Anna  Reefs  Light 2  16 


2  46 
2  59 
2  53 


Tutoia  Anchorage 

San  Joao  da  Paranahiba 

Camocim 

Point  Jericoacoara 2  48 

Mandahi  River  Entrance 3  10 


Ceara 3  42 

A  racati.  Jaguarybe  River ;  4  2S 

I'ovoa^'ao.  Mossoro  River 4  57 

Cape  St.  Ro<iue 5  29 

Parahiba  River  Light 6  57 


West. 


o  / 

h.m. 

65  14 

4  21 

65  17 

4  21 

66  27 

422 

66  26  , 

4  22 

66  07  1 

4  24 

65  38  ' 

4  23 

Galveston  . 
Key  West. , 
Key  West.. 
Galveston  . 
Key  West.. 
Key  West.. 


Time. 


PiWe. 


129 
126 
125 
129 
125 
128 


66  53  '  4  24  ,  Galveston 1  129 

66  40  I  4  27  I  Galveston 129 

66  56  4  28     Galveston 129 

67  03  4  28     Galveston I  129 

67  111  4  29  I  Key  West 125 

67  08  I  4  29     Key  West 125 


18  25 

64  58 

4  20 

17  64 

62  51 

4  11 

16  59 

61  48 

4  07 

16  12 

61  27 

4  06 

15  85 

61  31 

4  06 

60  54 

61  13 

59  36 
.  61  45 

60  42 


79  51 
77  47 


COLOMBIA. 

Caribbean  Sea.  I 

Cartagena j  10  27      76  32 

VENKZUKLA.  I 

Maracaibo '  10  43 

LaGuaira 10  40 

Parlamar.  Margarita  Island '  10  68 

Or! noco  R.  Entr. ,  Cangrej o  Island . .     8  39 

TRINIDAD.  I 

Port  of  Spain I  10  39 

Galcota  Point , |  10  08 

QUIANA. 

Georgetown,  Demerara  River 6  49 

Paramaribo,  Surinam  River 6  02 

Cayenne,  Cayenne  River '    4  56 

BRAZIL. 

Cape  Cachipour 3  49 

Conani  River 2  50 

Maraca  Island  Anchorage 2  09 

Ballque  Id.  Lt.,  Amazon  R.  Entr...'  0  64 

I*oint  Pedrera,  Amazon  River Oil 

South. 


71  39 
66  58 
63  61 
60  35 


61  81 
60  69 


68  11 
55  13 
62  20 


61  01 
50  63 
60  30 

49  56 

50  43 


47  56 

48  31 
44  55 
44  19 
43  36 

42  21 
41  47 
40  52 
40  32 
39  23 

38  31 
37  45 
37  10 
35  16 
34  50 


4  04 
4  05 

3  68 

4  07 
4  03 


Galveston 129 

Galveston ]  129 

Galveston 129 

Galveston '  129 

Key  West 126 


Key  West 125 

Key  West 125 

Key  West 125 

Key  West |  126 

Key  West 125 


6  19  i  Key  West.. 

5  11  I  Key  West.. 

6  02  I  Key  West.. 

4  47  Apia 

4  28  Apia 

4  15  ,  Apia 

4  02  Apia 

4  06     Apia 

4  04  j  Apia 

I 

3  53  Kingstown 
3  41  I  Kingstown 
3  29  I  Kingstown 

3  24  Cape  Town 
3  24  ,  Cape  Town 
3  22  1  Cape  Town 
3  20  Cape  Town 
3  23  I  Cape  Town 

3  12  ,  Cape  Town 
3  14  1  Cape  Town 
3  00  I  Cape  Town 
2  57  Cape  Town 
2  54     Cape  Town 

2  49  I  Cape  Town 
2  47  Cape  Town 
2  43  Cape  Town 
2  42  Cape  Town 
2  38     Cape  Town 

2  34  I  Cape  Town 
2  31  Cape  Town 
2  29  Cape  Town 
2  21  Cape  Town 
2  19  ,  Cape  Town 


125 
1-25 


126 

217 
217 
217 
217 


217 
217 


321 
321 
321 


269 
269 
269 


269 


269  I 
269  I 
269 


269 
269  , 
269 
269  I 
269 


LW. 


Time  meridian, 
OOP  M\ 

h.m.' 
-10  82 
+12  01 
+12  09 
-9  21 

-  0  02 

-  0  31 


-  9  09 
+  030 
+  0  11 
-10  68 
+  034 
+  0  27 


7  67 
732  I 
7  30  : 

780 ; 

023 
0  20 


-  9  46 

-  9  18 

-  9  22 

-  922 
+  0  19 
+  0  24 

Loc€Utime. 


-10  54 
-10  43 

-  9  43 

-  8  43 
+  7  35 

+  725 
+  6  18 
+  6  25 
+  605 
+  7  26 


+  8  44 
+  2  42 


+  2  02 

-  1  S3 
-0  39 

-  2  19 
-150 


-220 
-240 


+  658 
+  7  30 
+  606 


+  4  17 
+  503 
+  4  36 
+  7  05 
+  9  25 


+  9  15 
+10  26 
+  4  48 
+  6  24 
+  4  09 

+  3  39 

+  3  62 

+  8  44. 

+  3  49 

+  364 

+  3  59 
+  4  24 

+  3  18 
+  2  88 
+  3  33 


2  21 
2  41 


+  6  80 
+  7  40 
+  609 


Height 


R4tO 

(4 


HW.  .   LW. 


Mean  Lov 
Water. 


-934 

-  9  26 
-8  26 

-  7  26 

.+  8  06 

+  7  56 

+  6  52 

+  656 

+  686 

+  7  66 


+  4  15 
+  8  13 


+  233 

-  1  82 

-  0  38 

-  2  16 

-  1  14 


:  Art. 

-  0.4 
1-  0.6 
,-  0.4 

-  0.5 

-  0.1 

-  0.1 

-  0.5 

-  0.6  I 

-  0.6 
I-  0.6 

-  0.4 

-  0.1 

I 

-  0.4 
0.0 

+  0.4 

-  0.8 
I      0.0 

-  0.3 
0.0 

+  1.1 

0.0 

+  0.4 


O.S 
0.0 


+  0.1 

-  0.9 

-  0.6 

-  L6 
+  2.6 


+  0.8 
-  0.3 


-  8.4 

-  2.7 

-  6.3 


+  4  14  +  3.2 
+  7  19  +10.  4 
+  7  49  +18.  S 
+10  19    +6.8 

+12  39  ;+  8.2 


+  9  17 
+11  14 
+  460 
+  526 
+  4  10 

+  3  40 
+  358 
+  3  45 
+  360 
+  355 


+  3.8 
+  4.1 
+  6.6 
+  8.6 
+  6.0 

+  4.8 
+  5.8 
+  6.6 
+  2.0 
+  2.6 


+  4  00    +2.2 

+  4  23  ;+  2.0 
+  8  19  +  2.4 
+  2  39  +  2.6 
+  8  81  i+  2.0 


-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 
0.0 


0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
O.0 


O.0 

-0.3 
-0.3 
-0.3 
-0.3 


-0.3  1 
-0.8 


-1.0 
-LO 
-1.0 


-0.6 
-0.6 
-0.6 
-0.6  i 
-0.6  I 


-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 

-ae 

-0.6 
-0,6 
-0.6  1 
-0.6  ! 
-0.6  I 


C.rT 
tf 

t^ 

or 
0.* 
0>7 

0.?: 


a -5 

1.V 

i.jj 

u.* 
v.U 

vx 

l.ii- 


0.T4 

as9 


LIT 

0.51 


IS 


0.cl  I 


2.52 
5.71 


Sl-5 
l.V.  1 
IS 

1.* 
1.79 

1.9: 
1.?: 

l.T« 


AND  TIDAL  CONSTANTS. 


379 


1 

Interval. 

Range  of  tide. 

Tropic  diurnal  I  ni„-,«i  ,„„„« 
inequality.       l^"»rnal  wave. 

Mean  wa  level 
above  plane  of — 

Varia- 

1 

i 

Mean. 

Tropic. 

Mean 

Spring    Neap 

(Sg).      (Np). 

Great 
tropic 

(Go). 

HWQ. 

LWQ. 

Tropic 
HW    ;  Tropic 
inter-  '  range. 

Predic- 
tions. 

Tropir 
LLW. 

tion  of 
the  com- 
pass. 

a 

(Mn). 

=3 

HWI. 

LWI. 

HHWI. 

LLWI. 

i 

val. 

West. 

ft.  TO. 

h.  m. 

h.m. 

ft.    m. 

feet. 

fret. 

feet. 

feet. 

fed. 

feet. 

ft.  in. 

feet. 

feel. 

feet. 

0 

1 

[7  311 

[1  30] 

8  &0a 

0    55a 

[0.8] 

[1.0]'     [0.6] 

1.0 

0.9 

0.5 

0.5 

2.0 

IS 

8  04 

2  24 

8  52a 

1    13« 

0.7 

0.8.      0.6 

1.3 

0.7 

0.5 

10  60 

0.9 

0.3 

0.6 

2.0 

3 

8  11 

1  64 

8  39a 

0    58a 

0.8 

1.0 

0.7 

1.5 

0.8 

0.5 

1.0 

0.4 

0.7 

2.0 

4 

[7  85] 

[1  40] 

10  00a 

11    306  ■      f0.61 

[0.8] 

[0.4] 

1.0 

' 

0.9 

0.4 

0.6 

2.0 

5 

8  23 

2  15' 

8  58a 

1    3la 

1.1 

'1.3 

'0.9' 

1.8 

6.8 

0.7 

11  08 

1.0 

0.6 

0.9 

1.5 

6 

7  55 

209 

8  53a 

1    17a 

1.1 

1.4  1      0.8 

1.3 

0.4 

0.1 

0.9 

0.6 

0.7 

2.0 

7 

[8  00] 

[8  28] 

[8  121 
[3  87 

11  22a 
11  44a 
11  46a 
U  45a 

0    15a 
0    40a 

0.8] 
0.1 
0.3 
0.7 

[0.5] 
0.1 
0.6 
0.9 

[0.1] 
0.0 
0.1 
0.  5^ 

1.0 
0.9 
1.0 
1.0 

^ 

0.9 
0.8 
0.8 
0.8 

0.4 
0.3 
0.4 
0.4 

0.5 
0.4 
0.5 
0.5 

1.6 
1.6 
1.5 
1.6 

H 

12  20 

9 

0    35a 
0    3na 

lO 

[8  30] 

[3  32] 

i               1 

11 

7  57^ 

1  55' 

8  Olo 

0    00a          0.8' 

1.2'|     '0.8' 

1.3 

0.6 

0.3 0.7 

0.4 

0.5 

1.6 

1-2 

8  00 

2  00 

7  50a 

0    38a  ,        1.1  !        2,0  1      1.0 

2.1 

0.8 

0.4    

1 

0.9 

0.6 

0.8 

1.5 

13 

[7  11] 

[0  58] 

8  49a 

0    51a 

[0.3] 

1.2 

11  05 

1.1 

0.4 

0.6 

2.6 

14 

900a 

10  00a 

11  OOtt 
3  46a 

1  00a 

2  00a  ' 

3  00a  i 

0.6 
0.8 
0  5 

1.5 
2.0 
1.3 
1.7 

1.3 

0.6 
0.7 
0.4 
0.6 

0.8 
1.0 
0.6 
0.7 

3.0 
3.0 
8.0 
2.5 

15 

! 

1.4 
1.1 
0.9 

M\ 



, 

17 

4  00 

10  12 

10    59a  '        1.2 

1.5        0.8 

0.9 

0.3    

1« 

3  50 

10  02 

333a 

10    59a          0.9  '        1.1        0.6 

1.1 

0.8 

0.2    0.8 

0.4 

0.5 

2.5 

19 

2  50 

9a5 

2  36a 

9    5'2/t          1.2 

1.6         0.8 

1.7 

0.9 

0.3    ,        0.9 

0.6 

0.7 

2.0 

20 

2  50 

9  02 

2  39a 

9    88a 

2.3 

8.0  j      1.5 

2.9 

1.2 

0.4  , 1        1.3 

1.2 

1.3 

3.0 

21 

2  30 

8  42 

2  16a 

9    29a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3    

0.9 

0.6 

0.7 

1.5 

22 

3  50 

10  02 

3  37a 

10    45a 

1.6 

2.1 

l.l 

2.1 

1.0 

0.3    

1.1 

0.8 

0.9 

1.5 
East. 

23 

0  06 

6  18 

-0  116 

7    156 

0.9 

1.1 

0.6 

1.1 

0.8 

0.2    

0.8 

0.4 

0.5 

6.0 

24 

11  30 

6  17 

11  16a 

6    046 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 ; 

0.9 

0.6 

0.7 

4.5 

!"•' 

10  .50 

4  37 

10  35« 

5    2«i 

1 
1.3          1.6         0.9 

1.8 

0.9 

0.3    

1.0 

0.6 

0.8 

4.0 

26 

5a5 

11  17 

6  046 

11    276 

2.0  1        2.5         1.5 

2.0 

0.3 

0.1    

0.3 

1.0 

0.9 

3.0 

27 

6  00 

12  12 

5  596 

12    2()/> 

2.3          2.8  1      1.7 

2.3 

0.3 

0.1    

0.3 

1.2 

1.1 

2.0 

28 

4  20 

10  35 

4  276 

11    06/>  1        1.3           1.6         1.0 

1.5 

0.4 

0.8    

0.5 

0.6 

0.8 

0.0 

29 

1 

450 

11  38 

5  046 

12    326          5.4          6.5         4.0 

6.0 

0.5 

0.6    

1 

0.8 

2.7 

3.0 

LOW. 
We9t. 

30 

4  20 

10  30 

4  196 

10    38/)  1        3.2          4.0        2.4 

3.2 

0.4 

0.1 

0.4 

1.6 

1.5 

1.0 

31 

400 

10  10 

3  596 

10    206          2.6          3.2         1.9 

1 

2.6 

0.4 

0.1 

0.4 

1.3 

1.2 

1.0 

3? 

4  18 
,      650 

4  27 

1 
1 

5  42 

9  50 
12  00 

10  30 

11  50 

1 

6.4  i        8.6  !      3.9 
7. 1  '        9. 5         4.3 

4.5  6.0  .      2.7 

3.2 
3.6 
2.2 

3.6 

3.9 

2.5 
4.0 
6.0 

6.5 

3;^ 

, 

:vi 

35 

5  396 

11  55rt 

7.2          9.5 

4.5 

7.9 

0.6 

0.3  ' 

0.7 

■M^ 

628 

2  30 

6  266 

2  346 

14.5  :      19.0 

9.1 

16.6 

0.9 

0.5  , 

1.0 

7.2 

7.6 

6.5 

,  37 

600 

3  00 

5  586 

3036 

22.9 

30.0 

14.3 

24.2 

1.1 

0.6    

1.3 

11.4 

12.0 

6.5 

3M 

8  30 

5  30 

8  286 

6  346 

10.9 

14.3 

G.8 

11.8 

0.8 

0.4    

0.9 

5.4 

5.8 

6.6 

39 

10  50 

7  50 

10  486 

7  546 

12.3 

16.2 

7.7 

13.2 

0.8 

0.4    

0.9 

6.2 

6.5 

6.0 

40 

10  40 

428 

10  38/> 

4  326 

7.9 

10.4 

4.9 

8.7 

0.7 

0.3    

0.7 

4.0 

4.2 

8.0 

41 

11  50 

6  25 

11  476 

6306 

8.1 

9.6 

6.7 

9.0 

0.7 

0.4    

0.8 

4.1 

4.6 

7.0 

42 

6  14 

0  02 

6  126 

0066 

10.7 

14.1 

6.7 

11.6 

0.8 

0.4    0.9 

5.4 

5.7 

10.0 

43 

650 

0  38 

6  486 

0  426 

12.6 

16.5 

7.9 

•     13.5 

0.8 

0.4    0.9 

6.3 

6.6 

10  5 

44 

6  :S5 

11  47 

5  336 

11  51a 

10.0        13.1 

6.2 

10.9 

0.8 

0.4    0.8 

6.0 

5.4 

11.0 

45 

5a5 

11  17 

5  026 

11  22a 

8.9        11.7 

5.6 

9.8 

0.7 

0.4    0.8 

4.4 

4.8 

12.0 

46 

6  18 

11  30 

5  166 

11  34a 

9.8  ,      12.9 

6.1 

10.6 

0.7 

0.4    0.8 

4.9 

5.2 

12.0 

47 

5  10 

11  22 

5  086 

11  mi 

10.7         U.l 

6.7 

11.6 

0.8 

0.4    0.9 

5.4 

5.7 

13.0 

48 

5  15 

11  27 

5  1-26 

11  32<i 

6.0  1        7.9  1      3.7 

6.7 

0.6 

0.3    0.7 

•  3.0 

3.3 

13.0 

49 

520 

11  32 

5  176 

1137a          6.6          8.6        4.1 

7.3 

0.6 

0.3    0.7 

3.3 

3.6 

14.0 

50 

5  25 

11  37 

5  226 

11  42a          6.2          8.2        3.9 

6.9 

0.6 

0.3    0.7 

3.1 

3.4 

14.0 

51 

5  50 

12  00 

5  476 

12  05a          6.1  '        8.0         3.8 

6.8 

0.6 

0.3    0.7 

3.0 

3.3 

14.5 

52 

4  45 

10  57 

4  426 

11  02a          6.5  .        8.5         4.1 

7.2 

0.6 

0.3    0.7 

3.2 

8.5 

15.0        i 

53 

405 

10  17 

4  026 

10  22a          6.7           8.8         4.2 

7.4 

0.6 

0.3    0.7 

3.4 

3.6 

16.5 

M 

5  00 

11  12 

4  576 

1117a          6.0          7.9        3.7 

6.7 

0.6 

0.3    0.6 

a.0 

8.3 

^0^ 

380 


TABLE  3.— TIDAL  DIFFERENCES 


Gec«raphic  position,  i       ^'^"reft^S??  ^"""^       I  '^^^^^  difference. 


Station. 


Lati- 
tude. 


Longitude. 


Air.    ,  Time. 


SOUTH  AMERICA  (SOUTH  AND 
East  Coasts). 

BRAZIL — continued. 


Pemambuco  (Recife  Arsenal). . 

Maceio 

San  Francisco  River  Entrance  . 

Bahia 

Morro  de  Sao  Paulo 


,  South. 

o    / 

8  04 

9  35 
,  10  28 

12  58 

13  21 


6  I  PortCamamu 

7  San  Jorge  dos  IlheoH. 


10 


Santa  Crux  . 
Comoxatiba . 
Caravel  las... 


11  ;  AbroIho8  iKland  Light. 

12      - 

13 
14 
15 


Aldeia  Vclha.  Barra  de  Santa  Cruz. 

Victoria.  E.splrito  Santo  Bay 

Benevente 

Itabapuana 


16  Maeahc , 

17  )  Porto  Frio , 

18  Rio  de  Janeiro , 

19  Parati.  Ilha  Grande  Bay  , 

20  SanSebastiao 


21  I  Santt« 

22  I  Paranagua 

23  Cape  Joao  Diaz,  San  FranciKCO  R... 

24  I  Santa  Catharina  Island 

26  ■  Rio  Grande  do  Sul 


URUGUAY. 


45 
46 
47 
48 
49 

50 

I  51 

,  52 

M 

54 

55 

56 
57 
58 
59 


17  57 

19  55 

20  19 

20  49 

21  20 

22  23 
22  58 

22  55 

23  13  i 
23  iS   ! 

28  56 

25  31 

26  11 

27  27 
82  06 


Ca.stilloBay 34  22  i 

M<»ntevideo,  Plata  River I  34  63  ' 

Colonia,  Plata  River i  84  28 

ARGKNTINA.  I 

Buenos  A yres,  Plata  River ;  34  36 

Barragan  Bay,  Plata  River '  34  49 

Siin  Boronbon  Bay ,  36  54 

Cape  San  Antonio 36  20 

Point  Mogotea 38  09 

Port  Belgrano,  Bahia  Blanca '  38  59 


t 


PATAGONIA. 


East  coast. 


Point  Medano.  Rio  Negro  Entr 

Port  San  Antonio,  San  Matias  Gulf. 
Port  San  Joeef.  San  Matias  Gulf . . . . 

Port  Madryn.  Nuevo  Gulf 

Port  Santa  Elena 


Port  Desire 

Port  San  Julian . 
Port  Santa  Cruz . 

Coy  Inlet 

PortGallegos — 


MAGELLAN  STRAIT. 


Sarmient<i  Bank 

Cape  VirgiuH 

Dungenes-8 

Cape  Espiritu  Santo. 
Catherine  Point 


Possession  Bav,  Stonewall  Anch  . 

Direction  Hill 

First  Narrows  .^ 

Philip  Bay,  ea.st  side 

St.  Jago  Bay 


Gregory  Bay 

Second  Narrow.s 

Gracia  Point 

Pccket  Harbor 

Roval  Road,  Elizabeth  Island. 


41  03 
40  46 

42  23 
42  45 
44  81 

47  45 

49  15 

50  08 

50  68 

51  33 


52  30 
52  19 
52  24 
52  39 
52  32 


52  16  I 
52  21 
52  30  I 
52  40  ' 
52  32 


52  37 
52  45  j 
52  44 
52  47 

52  49  I 


Name. 


Page. 


Time. 
HW.         IwW. 


West. 


34  54 

35  41 

36  -23 
38  31 
38  64 


13  54 

39  02 

14  47 

39  03 

16  17 

39  02 

17  06  1 

89  10 

17  43' 

89  09 

38  40 
40  08 
40  20 
40  41 

40  59 

41  47 

42  00  , 

43  09 

44  42  , 
46  23  I 

46  20 
48  30 
48  32 
48  31  I 
52  08 


I 


A.m. 
2  20 
2  '23 
2  26 
2  34 
2  3(5 

2  36 
2  36 
2  36 
2  37 
2  37 

2  36 
2  41 
2  41 
2  43 
2  44 

2  47 
2  48 
2  53 

2  69 

3  02 


53  48 

56  12 

57  52 


58  22 
57  64 
67  -22 

56  46 

57  30 
61  52 


62  4ii 
64  47 
64  20 

64  59 

65  22 

65  56 

67  42 

68  23 

69  10 
69  01 


68  03 
(iS  22  . 
68  26  • 
68  34 

68  45 

69  10 
69  29 
69  86 
69  37 

69  55 

70  08 
70  17 
70  32 
70  48 
70  36 


Local  time. 


Cape  Town 269  , 

Cape  Town 269 

Cape  Town 269 

Cape  Town 269 

Cape  Town 269 

Cape  Town 269 

Cape  Town 269  ' 

Cape  Town 269  | 

Cape  Town 269 

Cape  Town ,  269  ' 

Cape  Town '  269 

Cape  Tow  n 269 

Cape  Town 269 

Cape  Town '  269 

CajHi  Town |  269 

Cape  Town '  269 

Capo  Town '  269 

Cape  Town 269 

Cape  Town ,  269 

Cape  Town 


8  Ob  i  Cape  Town 269 

3  14  I  Cape  Town 

8  14     Cape  Town 269 

8  14     Cape  Town 269 

8  29     Cape  Town 269 


3  53 
3  52 
3  49 

3  47 
8  50 

4  07 


4  11 
4  19 
4  17 
4  20 
4  21 


BuenoflAyre« I  133  1 

Buenos  Ayre*« '  133. 

BuemwAyres ■  133 

BuenoM  Ayres 133 

Sitka 165 

Sitka 165. 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


IR-) 
166 
166 

165 
166 


4  24  .Sitka 165 

4  31  Sitka I  166 

4  34  i  Sitka 165 

4  37  Sikta 165 

4  36  Sitka ;  165 


4  32 
4  38 
4  34 
4  34 
4  35 


Sitka . 
Sitka  . 
Sitka  . 
Sitka . 
Sitka  . 


165 
165 
165 
165 
16,5 


h.  m. 
h  306 
h  2  53 
h  2  50 
^  2  44 
h  2  24 


+  2  24 

+  2  09 

+  1  59 

4-  1  64 

+  1  44 

-^  1  49 

+  1  29 

+  1  JM 

+  1  14 

+  1  04 

-+-  0  54 

+  1  04 

+  1  24 

+  0  09 

+  0  25 

+  1  25 

+  1  30 

^  0  55 

-4-  1  10 

+  2  35 


3  35     Buenos  Ayres 133+1 

3  45  I  Buenos  Ayres I    133     -  4  50 

3  51     Buenos  Ayres 133     -0  20 


4  37  Sitka 165  , 

4  38  I  Sitka 165  ' 

4  38  Sitka 165 

4  38  Sitka i  165  , 

4  40  Sitka |  165  | 

4  41  Sitka I  165 

4  41  Sitka I  166 

4  42  Sitka i  165 

4  43  Sitka '  165 

4  42  Sitka I  165  • 


000 
-050 

-  2  20  ! 
+  300  ! 

-  2  64  ' 
+  5  44 


+10  33 
+10  19 
+  9  49 
+  6  49 
+  334 

-  0  16 

-  2  06  , 

-  3  21  I 
-8  41 

-  4  01 


-  4  41 

-  4  23 

-  4  22 

-  4  21 

-  4  17 

-  4  06 
-358 

-  8  54 
-8  36 

-  3  27 

-8  18 
-2  61 
-2  84 

-  2  13 
--  2  17 


h.m. 
+  3  12 
+  264 
+  2  51 
+  2  45 
+  2  23 

+  2  23 
+  2  10 
+  2  00 
+  1  65 
+  1  46 

+  1  50 

+  1  30 

4-  1  23 

+  1  15 

+  1  06 

-t-  0  53 
+  1  05 
+  1  -23 
-•-  0  10 
+  0  24 

+  1  24 
+  1  29 
+  0  56 
+  1  11 
+  2  36 


+  2  II 
-  4  61 
+  0(H 


000 

-  0  41 

-  1  51 
+  839 
-256 
+  6  67 


+10  34 
+  10  20 
+  950 
+  6  49 
+  386 


Rkor- 
Height.         •i( 

_         _     rtBse*. 

HW.  I   LW. 


Mean  Lent 
Water. 


Jed. 
+  1.2 
+  2.4 

+  1.8 
+  1.8 
+  0.6 

+  0.8 
+  0.8 
+  0.6 
+  0.2 
+  0.8 

+  1.6 

-  0.8 

-  L0| 

-  0.2 
0.0 

+  3.0  ■ 
-0.4 
-0.8 
0.0 

-  1.0 

+  0.4 
+  0.8 

-  0.4 
+  0.4 

-  2.6 


Jeti 

-0.6 
-0.6 
-0.6 
-0.6 
-0.fi 

-0.6 
-0,6 
-0.6 
-0.6 
-O-ri 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 

-0.6 
-0.6 
-0.ti 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


i.-i . 


-  0  16 
-205 

-  3  20 
-8  41 
-4  00  !+3L3 


0.0 
+  L4 
+  2.9 
+  3.0 
-  0.5 
+  4.8 


+  3.9 
+11.7 
+16.8 
+  2.6 
+  5.7 


0.0 
-i-0.2 
-0.3 
+0.2 
-0.4 
-0.2 


+0.1 
+1.1 
-1.7 
-0.1 
-fO.3 


+  7.1      +0.5 
+  17.1  ,  +1.7 
+26.0  I  +2.7, 
+26.8     +2.9' 
+S.5 


I 


4  40  +24.9 
4  22  +25.8 
4  21  +26.8 
4  20  1+25.5 
4  16  1  +  17.6 


4  03 
3  53 
3  4^ 
3  28 
3  18 

3  06 
2  38 
2  21 
2  00 
2  04 


I 

+25. 5 
1+24.5 
'+25.5 
+  6.7 
+  8.5 


+2.7 

+2.7 
+2.8 
+2.7 
+1.7 

+2-7 
+2.5 
+2-7 
+0.5 
+0.7  I 


+  9.5 

+0.7 

+  10.2 

+1.0 

-  2.1 

-0,7 

-  3.0 

-0.8 

-  2.1 

-0.7 

l.> 

l.tr 
I?. 


Mean  Linr 
WatcrSpringt. 

-  0.2     +0.2 

-  0.3     +0.1 
+  1.8     +0.2 


•2..V- 

1.?? 


l.v 


3.'i 


AND  TIDAL  CONSTANTS. 


881 


Interval. 

Range  of  tide. 

^rn?',''ui^ri "'»'"»— 

.    .  . 
Mean  sea  level 
above  plane  of— 

Varia-  1 

i 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 
(Np). 

Great 
tropic 

(Gc). 

HWQ. 

Tropic 

Tropic 
range. 

Predic- 
tions. 

Tropic 

llW. 

tion  of 

the  com 

pass. 

s 

:3 

S5 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

- 

West. 

h.  711. 

h.m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet.       h.m. 

feet. 

feet. 

feet. 

o 

1 

4  83 

10  50 

430& 

10  56a 

6.3 

7.0 

3.3 

6.0 

0.6 

0.8!    15  00 

0.6 

2.6 

2.9 

16.5 

2 

4  20 

10  32 

4  17ft 

10  37a 

6.6 

8.5- 

4.1 

7.2 

0.6 

0.3    

0.7 

8.2 

3.6 

16.0 

3 

4  17 

10  29 

4  14b 

10  34a 

5.9 

7.8 

3.7 

6.6 

0.6 

0.3   

0.6 

8.0 

8.2 

16.6 

4 

4  10 

10  22 

4  07ft 

10  27a 

6.8 

7..6 

3.6 

6.5 

0.6 

0.8    

0.6 

2.9 

8.2 

14.0 

5 

3  50 

10  00 

3  46ft 

10  07a 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3  1 

0.5 

2.8 

2.6 

14.0 

6 

3  50 

10  00 

3  47ft 

10  06a 

4.8 

6.3 

3.0 

5.4 

0.5 

0.8   

0.6 

2.4 

2.7 

14.0 

7 

3  35 

9  47 

3  82ft 

953a 

4.9 

6.4 

8.1 

6.5 

0.5 

0.8 

0.6 

2.4 

2.7 

14.0 

8 

3  '25 

9  37 

3  21ft 

9  44a 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3 

0.5 

2.3 

2.6 

14.0 

9 

3  20 

9  32 

3  17ft 

938a 

4.3 

5.6 

2.7 

4.9 

0.5 

0.8 

0.5 

2.2 

2.4 

13.6 

10 

3  10 

9  23 

3  07ft 

9  29a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

18,5 

11 

3  15 

9  27 

3  12ft 

9  32a 

5.7 

7.5 

3.6 

6.4 

0.6 

0.3 

0.6 

2.8 

8.1 

14.0 

12  ' 

2  55 

9  07 

2  61ft 

9  15a 

3.2 

4.2 

2.0 

3.7 

0.4 

0.2 

0.5 

1.6 

1.8 

12.6 

1» 

2  50 

900 

2  46ft 

909a 

3.0 

4.0 

1.9 

8.5 

0.4 

0.2 

0.4 

1.6 

1.7 

12.0 

14 

2  40 

8  52 

286ft 

8  59a 

8.8 

6.0 

2.4 

4.8 

0.6 

0.2 

0.5 

1.9 

2.1 

12.0 

15 

2  30 

8  42 

2  27ft 

8  47a 

4.0 

5.3 

2.5 

4.6 

0.5 

0.2 

0.5 

2.0 

2.2 

11.6 

16 

2  20 

8  30 

2  17ft 

8  35a 

7.0 

9.2 

4.4 

7.7 

0.6 

0.3 

0.7 

8.5 

3.8 

11.0 

17 

2  ;» 

8  42 

2  26ft 

8  49a 

3.7 

4.9 

2.3 

4.2 

0.5 

0.2 

0.6 

1.8 

2.0 

10.5 

18 

2  60 

900 

2  46ft 

908a 

3.2 

4.2 

2.0 

8.7 

0.4 

0.2 

0.6 

.    1.6 

1.8 

9.5 

19 

1  35 

7  47 

1  83ft 

7  52a 

4.0 

5.3 

2.6 

4.5 

0.6 

0.2 

0.5 

2.0 

2.2 

8.5 

•20 

1  60 

8  00 

1  46ft 

809a 

8.0 

4.0 

1.9 

3.5 

0.4 

0.2 

0.4 

1.6 

1.7 

7.5 

21 

2  50 

900 

^     2  476 

906a 

4.4 

5.8 

2.8 

5.0 

0.5 

0.3 

0.5 

2.2 

2.5 

7.0 

22 

2  55 

905 

2  62ft 

9  11a 

4.9 

6.4 

3.1 

6.6 

0.5 

0.3' 

0.6 

2.4 

2.7 

4.0 

23 

2  20 

8  32 

2  16ft 

8  39o 

3.6 

4.7 

2.2 

4.1 

0.6 

0.2 

0.6 

1.8 

2.0 

4.0 

21 

2  35 

8  47 

2  32ft 

853a 

4.5 

5.9 

2.8 

6.1 

0.5 

0.3 

0.5 

2.2 

2.5 

4.0W. 

25 

4  00 

10  12 

3  51ft 

10  23a 

1.4 

1.8 

0.9 

1.7 

0.3 

0.1 

0.8 

0.7 

0.8 

0.5E. 
Etui. 

26 

820 

208 

8  33ft 

127ft 

1.5 

2.0 

0.9 

1.9 

0.3 

0.1 

0.3 

1.0 

0.9 

2.5 

27 

200 

730 

2  20ft 

7  37a 

1.4 

1.7 

1.1 

8.5 

0.8 

0.6 

19  36 

1.0 

0.9 

1.7 

5.0 

28 

680 

000 

6  42ft 

-0  32ft 

3.4 

4.0 

2.7 

4.7 

1.8 

0.8 

2.0 

2.0 

2.1 

6.0 

29 

6  50 

12  21 

702ft 

11  38</ 

1.8 

2.1 

1.4 

2.8 

1.4 

0.6 

20  09 

1.4 

1.0 

1.2 

6.6 

30 

600 

11  40 

6  13ft 

11  06a 

3.0 

3.6 

2.3 

4.2 

1.7 

0.7 

1.9 

1.8 

1.9 

6.5 

31 

4  30 

10  30 

4  40ft 

10  02a 

4.4 

5.2 

3.4 

5.9 

2.1 

0.9 

2.3 

2.6 

2.7 

6.0 

32 

950 

335 

10  00ft 

3  07a 

4.5 

5.3 

3.5 

6.9 

2.1 

0.9 

2.3 

2.6 

2.7 

.  6.0 

33 

948 

333 

930ft 

8  43a 

7.6 

9.8 

5.1 

7.7 

1.3 

•2.1 

2.5 

4.9 

4.6 

6.5 

34 

600 

000 

5  46ft 

008a 

12.3 

15.8 

8.2 

18.9 

1.7 

2.7 

8.2 

7.9 

6.7 

10.0 

3.5 

10  50 

488 

10  35ft 

4  46a 

11. 5 

14.7 

7.7 

18.0 

1.6 

2.6 

8.1 

7.4 

6.7 

11.0 

36 

10  85 

423 

10  24ft 

4  30a 

18.3 

23.5 

12.3 

20.2 

2.1 

3.8 

3.9 

11.8 

10.4 

12.0 

37 

10  05 

3  53 

9  55ft 

3  59a 

22.4 

28.7 

15.0 

24.5 

2.3 

3.6 

4.8 

14.4 

12.6 

12,0 

38 

705 

0  52 

6  50ft 

1  Ola 

10.8 

13.2 

6.9 

11.7 

1.5 

2.6 

2.9 

6.6 

6.0 

12.0 

1  39 

350 

10  03 

3  37ft 

10  lift 

18.1 

16.8 

8.8 

14.7 

1.7 

2.8 

3.3 

8.4 

7.6 

18.0 

40 

000 

6  12 

-  0  13ft 

6  19ft 

14.3 

18.3 

9.6 

16.0 

1.8 

2.9 

8.4 

9.2 

8.4 

14.6 

!  41 

10  35 

423 

10  25a 

4  29ft 

23.0 

29. 5 

15.4 

25.2 

2.3 

8.7 

4.4 

14.8 

12.9 

16.0 

1  42 

920 

3  08 

9  10a 

3  13ft 

30.9 

89.6 

•20.7 

33.4 

2.7 

4.3 

6.1' 

19.8 

17.1 

16.5 

43 

900 

2  47 

8  51a 

2  5-2ft 

31.2 

40.0 

20.9 

33.7 

2.7 

4.3 

5.1 

20.0 

17.2 

17.0 

44 

8  40 

2  28 

8  32a 

2  33ft 

35.6 

46.6 

23.9 

38.3 

2.9 

4.6 

6.4 

•     22.8 

19.5 

17.0 

45 

800 

1  48 

7  51a 

1  53ft 

30.0 

38.5 

20.1 

32.4 

2.6 

4.2 

5.0 

19.2 

16.6 

17.0 

46 

8  18 

206 

8  09a 

2  lift 

30.2 

38.7 

20.2 

32.6 

2.6 

4.2 

5.0 

19.4 

16.7 

17.0 

47 

8  19 

2  07 

8  10a 

2  r2ft 

30.7 

39.4 

20.6 

:i3.2 

2.7 

4.3 

6.0 

19.7 

17.0 

17.5 

4H 

820 

208 

8  11a 

2  13ft 

30.4 

89.0 

•20.4 

32.8 

2.6 

4.2 

6.0 

19.6 

16.8 

17.5 

49 

8  24 

2  12 

8  14a 

2  18ft 

•23.4 

30.0 

16.7 

25.6 

2.3 

3.7 

4.4 

15.0 

13.1 

17.6 

50 

8  35 

2  25 

8  26a 

2  30ft 

30.4 

39.0 

20.4 

32.8 

2.6 

4.2 

;     6.0 

19.5 

16.8 

17.5 

51 

8  43 

2  35 

8  34a 

2  40ft 

•29.6 

88.0 

19.8 

82.0 

2.6 

4.2 

5.0 

19.0 

16.4 

18.0 

52 

8  47 

2  40 

8  38/1 

2  45ft 

80.4 

89.0 

20.4 

82.8 

2.6 

4.2    5.0 

19.5 

16.8 

18.0 

53 

905 

3  00 

8  52a 

3  07ft 

14.0 

18.0 

9.4 

15.7 

1.8 

2.9    8.4 

9.0 

8.1 

18.0 

54 

9  14 

3  10 

9  02a 

3  17ft 

15.6 

20.0 

10.5 

17.4 

1.9 

8.0 

,        3.6 

10.0 

8.9 

18.0 

55 

9  23 

3  20 

9  11a 

3  27ft 

16.4 

21.0 

11.0 

18.2 

1.9 

8.1 

3.7 

10.5 

9.3 

18.0 

5fi 

9  50 

3  60 

9  39fi 

3  57ft 

17.9 

•23.0 

12.0 

19.8 

•2.0 

3.3    3.8 

11.5 

10.2 

18.5 

57 

58 

10  07 
10  28 

4  07 
4  28 

9  47a 
10  07a 

4  ISft 
4  406 

6.2 
5.5 

7.9 
7.0 

4.2 
3.7 

7.3 
5.5 

1.2 
1.1 

1.9 
1.8 

2.3 
2.1 

4.0 
3.5 

8.8 
•3.4 

18.5 
18.6 

59 

10  24 

4  24 

10  Ola 

4  35/> 

6.2 

8.0 

4.2 

7.3 

1.2 

1.9 

2.3 

4.0 

3.8 

18.5 

382 


TABLE  3.— TIDAL  DIFFERENCES 


Standard  port  for 
reference. 


Tidal  differences. 


Time. 


Height. 


Nnme. 

Time.  I 


Page.; 


SOUTH  .AMERICA  (South  and    , 

East  Co aots)— Continued.         |  , 

MAGELLAN  STRAIT— Continued.       *'"*''- 1 

o     / 

Santa  Magdalena  Inland j  52  56 

Sandy  Point 53  10  I 

Port  Famine 53  3« 

Cape  San  iHidro |  53  47 

Cape  Froward 53  54 

Woods  Bay 63  48 

Port  Gallant,  Forteacue  Bay 53  42 

BorjaBay [  53  82 

Swallow  ^av t  53  :« 

Playa  Parda  Cove ,  58  19 

Port  Angoflto !  53  14  , 

Sylvia  Cove 52  59 

PortTamar 52  56  | 

Tuesday  Bay 52  51 

CapePfllar 52  43  I 


DETACHED  18LAN0«. 


Ah  Etocas  Reef  Light 

Fernando  Noronna 

Trinidad  Islands 

Martin  Vaz  Islet8 

South  Georgia  (Royal  Bay) . 

FALKLAND  I8IJLNDS. 

Port  Louis.  Berkeley  Sound . 

Bay  of  Harbors 

Port  Stephens 

Port  Egmont 


3  51 

350 

20  30 

20  29 

hi  31 


Diego  Ramirez  Islands 56  2« 

New  Year  Sound 55  30 

Noir  Island 54  26 

Weeklsland ; 53  12 


SOUTH  AMERICA  (West 
Coast)  . 

PATAGONIA— continued. 

West  cfXMt 


Evangelistas  Island 

Gula  Narrows 

Port  Henry.  Gulf  of  Trinidad  . 

English  Narrows 

Port  Barbara,  Penag  Gulf 


41  Port  Otway,  Pen  as  Gulf 

42  San  Andres  Bay 

43  ("ape  Tayt4io.  Anna  Pink  Bay . 

44  Vallenar  Road 

45  i  Port  Low 


CHILE. 

'  46  i  Huafo  or  No  Mans  Island  . . . 

■  47     (Uicao  Bav,  Chiloe  Island 

I  48     Port  Quellon,  Chiloe  Island  , 

!  49     Cnstro,  Chiloe  Island 

I  60     Calbuco,  .\ncud  Gulf 


Port  Montt,  Reloncavi  Sound 

Chacao  Narrows 

Port  San  Carlos  de  Ancud,  Chiloe  I. 

Maullin.  Maullin  River 

Bueno  River  Entrance 


tierra  del  fuego. 

26    San  Sebastian  Bay 

26  Cape  Penas 

27  I  Cape  San  Diego 

28  Slalen  Island,  east  end 54  45 

29  Goree  Road |  55  12  j 


51  29 

52  15 
52  12 
61  18 

53  15 

53  52 

54  42 

St.  Martin  Cove.  Hermite  I '  55  51 


52  21 
50  45  ; 
50  03  I 
49  04 
48  01  I 

I  46  54 

46  28  ' 

!  45  47  i 

45  16  I 

43  50 


43  36 

42  40 

43  08 
42  28 
41  47 

41  30 
41  49 
41  52 
41  36 
40  14 


West. 


70  35 
70  64 
70  59 

70  65 

71  18 

71  88 

72  00 
72  29 

72  48 

73  00 

73  22  I 
73  33 

73  45 

74  27  1 
74  42 


A.m.  I 
4  42 
4  44 
4  44 
4  44 
4  45  I 

4  47 
4  48 
4  50 
4  61 
4  62 

4  63 
4  64 
4  55 

4  58 
4  59 


I 


38  49  I 
32  25 
29  22  ; 
28  63 
36  01 


68  00  I 

69  16 
60  40 
60  05 


68  27 
67  33 
65  10 
63  46 
67  05 

67  33 

68  fto 

68  43 

69  06 

73  03 

74  21 


75  08 

74  27 

75  18 

74  21 

75  24 

75  22 
75  30 
75  06 
74  35 
73  67 


74  43 
74  06 
73  39 
73  46 
73  11 

72  56 

73  32 
73  51 
73  36 
73  42 


I 


2  15 
2  10 
1  67 

1  56 

2  24 


3  52 

3  57 

4  o:) 
4  00 


4  34  , 
4  30 
4  21 
4  15  ' 
4  28 

4  80  ' 
4  82 
4  35  I 
4  36  I 
4  52 
4  67 


5  01 

4  68 

5  01 

4  57 

5  02 

5  01 
5  02 
5  00 

4  5.S 
4  66 


4  59 
4  56 
4  55 
4  55 
4  53 

4  52 
4  54 
4  65 
4  54 
4  55 


Sitka 165 

Sitka 165 

Silka 165 

Sitka .^ 166 

Sitka 166 


Sitka 

Sitka 

Sitka 

Cape  Horn... 
Cape  Horn... 


Cape  Horn. 
Cape  Horn. 
Cape  Horn . 
Cape  Horn. 
Cape  Horn. 


165 
166 
165 
137  I 
137 

137 
187 
137 
137 
137 


Kingstown I  821 

Kingstown !  321 

Apia '  217 

Apia I  217  , 

Singapore !  201  , 


Sitka I  165 

Sitka 165 

Sitka 165 

Sitka 165 


Sitka I  165 

Sitka I  165 

Sitka ia5 

Tientsin  Entrance  185 

Tient«»ln  Entrance  1H5 

Cape  Horn 137 

CajK?  Horn 137 

Cape  Horn 1  137 

Cape  Horn |  137  ! 

Cape  Horn ,  137 

CapeHom 187 


Cape  Horn . 
Cape  Horn . 
Cape  Horn. 

Cape  Horn . 
CapeHom. 
Cape  Horn. 
CapeHom. 
CapeHom. 


Valparai.HO 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
ValiMiniiso 
Valparaiso 
Valparaiso 
Valparaiso 


137 
137 
137 

137 
137 

137  I 
137  I 
137 


141 
141 
141  ' 
141 
141 

141 
141 
141 
141 
141 


HW. 


LW. 


Local  time. 


h.  m. 

-  2  16 
--  1  38  I 

-  0  43 

-  0  20 
+  0  12 

+  0  39 
+  1  05 
+  1  39 
+10  46 
+10  24 

+10  02 
+  9  63 
+  9  48 
+  9  87 
r  9  25 


+  6  42 
+  6  37 

-  3  01 

-  3  09 

-  2  40 


-  7  11 

-  6  52 
-5  07 
-6  22 


h.  m. 

-  2  03 

-  1  2> 

-  0  SO 

-  0  07 
+  0  25 

+  0  49 
+  1  13 
+  1  44 
+  10  48 
+  10  24 

+10  01 
f  9  52 
+  9  47 
+  9  36 

-  9  25 


+  665 
+  650 

-  8  04 
-809 

-  2  32 


HW.  I  LW. 


Mean  Low 
Water  Springi, 

I  fed.      freL 


0.4 

-  4.K 

-  3.9 
2.1 

-  3.0 

i-  2.1 

-  2.1 

-  4.3 
1+  0.2 

-  0.3 


0.7 
0.1 
1.2 
1.0 


-  0.7 


-  1.0 

-  4.6 
+  0.6 

-^  0.2 

-  4.8  , 


—0.4 
-0.9 
-0.9 
-0.7 
-0.h 


-0.9 

0.0 
-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 


+0.2 
-0.-.' 
-0.2 
-»-0.'J 
-LO 


-7271-5.4  -1.0 

-  6  61  I-  6.0  -1.0 

-  5  06    -  2,9  -0.6 

-  5  21  '+  0.3  -0.3 


-  5  51 

-  6  09 

-  8  21 
-10  47  , 
-11  16  I 

r    0  84 
0  00 

+  0  17 

-  0  13 

-  1  12  I  -  1  12  ' 


1  42  . 


-5  50   +  8.6  I 
-6  08    +1.1 

-  8  20  I  -  0. 4 
-11  26  ;-  1.5 

-11  53     -  2.4 

+  0  16        0. 0 

0  00  !      0.0 

+  0  17  ;+  0.2 

0  13  1+  0.2 

0.0 

0.0  I 


1  42 


+0.7 
-0  3 
-0.4 
l.l 
-1.2 

0.0 
0.0 
U.O 
0.0 
0.0 

ao 


CapeHom 187 

(CapeHom 137  I 


-2  37 
-1  22 
-8  02 
-2  32 
-3  17 

-3  22 
-3  27 
-3  82 
-3  42 
-3  87 


+2  33 
+2  28 
+3  2:^ 
+3  49 
+3  58 

+3  26 
+3  38 

+2  52 
+3  08 
+2  48 


-2  37 
-0  55 
-3  00 
-2  05 
-3  15 


-0.4  0.0 

+  2.0  0.0 

-0.3  -  0.1 

+  L2  I  0.0 


'+  0.4 


-3  20    4-0.4 
-3  25  I      0.0 
-3  32    -  0.4  1 
-3  42    -  0.4 
-3  35    +  L  4 


0.0 

0.0 
0,0 
0.0 
0.0 

0.0 


1 


+2  84    +  1.8 

+2  27    +  1. 1  I 

+8  24  :+  aas 

+3  65  1+12.5 
+4  09    +  9.6 


-0.2 
+0.1 
+  1.2 

+  1.5 
+  1.2 


+3  37  +13.4  I  ^1.6 
+3  49  1+10.7  -1.3 
+2  64  1+  1.8  +0.2 
+8  10  .+  8.6  4-0.6 
+2  47    +  2.9     +a3 


O.Hi 

o.n 
0* 

iS.lt. 

0.* 
o.>* 

0'* 


0.^ 

(•  5; 

1.1- 


i.ic 


i.b 

l.fW 

0?^ 


1.''2 

1.','.!   , 

I'.'T 

1":  I 
i.«."' 


i.-i-^ 

i.r: 
1.]-; 

I.;?: 


l.vi 

i.-si 


4.? 

l.-M 


AND   TIDAL   CONSTANTS. 
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Interval. 


Mean. 


=      HWI.      LWI. 


'^ 


9 
10 

11 
!  1-' 
13 
14 
15 


36 

I  37  I 
3.S 
39  . 
40 

I  42  ' 
'  43 

44  1 

45  I 


h.  m. 

10  25 
U  03 

11  58 

12  21 
0  28 

0  54 

1  20 
1  54 
1  53 
1  31 

1  09 
1  00 
0  56 
0  41 
0  82 


5a5 
5  00 
3  40 
3  35 
7  19 


5  31 
5  50 
7  35 
7  20 


650 
6  32 
4  20 
4  19 

3  50 

4  07 
3  33 
3  50 
3  20 
2  20 
1  50 


0  55 
2  10 

0  30 

1  00 
0  15 

0  10 

oa5 

0  00 
12  15 
12  20 


12  10 
12  05 
035 

0  01 

1  10 

0  88 
050 
004 
020 
0  00 


h.  m. 
4  25 
503 
558 
6  21 

6  53 

7  16 

7  40 

8  11 
808 
7  44 

7  21 
7  12 
7  07 
6  56 
6  45 


U  18 

11  13 

9  53 

9  48 

1  11 


11  27 

12  08 
1  23 
1  08 


0  38 
0  20 
10  83 
10  32 

10  03  I 

10  02  , 
9  46 

10  03 
933  I 
8  33  I 
8  03 


850 

6  45 

7  40 
6  30 

6  25 
6  20 
6  13 
6  03 
6  10 


6  00 

5  53 

6  50 

6  21 

7  85 

7  03 
7  15 
6  20 
6  36 
6  13 


Tropic. 


HHWI.      LLWI. 


h.  m. 
10  07a 
10  38a 
.11  35a 
12  Ola 

0  076 

0  345 

1  006 
1  806 
1  386 
1  156 

0  526 
0  436 
0  416 
0  3fl6 
0  166 


Range  of  tide. 


Mean 

(Mn). 


5  04a 
525a 
7  14a  1 
703a 


6  38a 
6  16a 
4  02<i 
4  07a 
3  37a 

3  52a 
3  11a 
3  35a 
3  05c( 
2  04/1 
1  84a 


I 


0  39a  I 

1  57a  I 
0  14a  , 
0  46a  1 
0  00a 

-  0  05a  i 

-  0  11a 

-  0  16a  I 

11  596 

12  076 


12  056 
11  596 

0  31a 
-0  02a 

1  06a 

035ai 

0  47a 

-  0  Ola  I 
0  15a  I 

-  0  Ooa 


h.  m. 
4  856 
6  176 
6  116 

6  826 

7  056 

7  276 

7  516 
8256 
8306 

8  076 


feet. 
7.7 
8.9 
4.7 
6.2 
5.5 

6.2 
6.2 
4.3 
4.5 
4.0 


1  286 


11  43a 

12  18a 
1  356 
1  18/) 


0  4.56  I 
0  296  I 
10  43a 
10  49a  I 
10  22a  I 

10  24a  , 

9  22a  I 
10  24a 
9  54a  ! 
8  55a  I 
8  25a 


7  3la 
9  0M<i 
7  07a 
7  59a 
6  51a 

6  46a 
6  42a  I 
6  36<i 
6  26a  ; 
6  29a  t 


6  29a 
623a 

7  14a 

6  37a 

7  58a 

7  19a 
7  82a 

6  49a 

7  Ola 
6  39a 


Spring 

(Sg). 


7  456 

3.6 

7  366 

3.8 

7  276 

5.3 

7  lti6 

5.2 

7  096 

3.6 

7.5  1 
4,5 

8.0 ; 

2.6  I 
1.7 


3.3  I 

8.7 ; 

5.5 
8.3 


15.6  . 

9.2  I 
7.7  I 
6.9 
6.0  I 

4.3, 
4.2 
4.5  I 
4.5  I 
4.3 
4.2 


feet. 
9.9 
5.0 
6.0 
8.0 
7.0 

8.0 
8.0 
5.5 
6.0 
4.5 

4.0 
4.3 
6.0 

5.8  I 
4.0 


10.0 
6.0 
4.0 
8.6 
2.3 


3.9 
6.1  < 
4.0  I 
5.3 
4.7 

4.7  ! 

4.3 

3.9 

8.9 

5.5 


4.7 
4.0 
11.4 
14.0 
11.5 

14.7 
12.4 
4.6 
6.1 
5.6 


Neiip 

(Np). 


feet. 
5.2 
2.6 
3.1 
4.2 
8.7 

4.2 
4.2 
2.9 
3.9 
3.5 

8.1 
3.3 
4.6 
4.5 
3.1 


4.6 
2.7 
1.8 
1.6 
0.8 


4.3  2.2 

4.8  I  2.5 

7.1  I  3.7 

10.7  5.6 


20.0 

11.8 

9.9 

7.8 

6.7 

4.8 
4.8 
5.0 
6.0 
4.8 
4.7 


10.5 
6.2 
5.2 
6.0 
5.2 

8.8 
3.4 
8.9 
8.9 
3.7 
3.7 


4.4 
6.9 
4.5 
6.0 
5.3 

5.3 
4.8  I 
4.4  , 
4.4 
6.2 


6.1 

5.2 

14.7  '< 
18.0  I 

14.8  I 

19.0  I 
16.0 
6.9  I 
7.9  I 


Great 
tropic 
(Gc). 


8.4 
5.3 
3.5 

4.6 
4.1 

4.1 
3.7 
3.4 
3.4 

4.8 


3.1 
2.6 

7.5 
9.1 
7.5 

9.7 
8.1 
3.0 
4.0 
3.7 


feet. 
8.9 
4.8 
5.7 
7.3 
6.5 

7.3 
7.3 
5.2 
6.0 
5.4 

4.9 
6.2 
6.9 
6.8 
4.9 


Tropic  diurnal    T,i|,-n„i  v.«,.p  I  ^^*"  ^^^  ^®^'6* 
{r.^^.^»uiu.T      ,  uiurnai  wave.  Lk«».o.^io«^^#_ 


inequality, 


I 


above  planeof— 


HWQ. 


5.3 
7.5 
5.4 
6.9 
6.2 

6.2 
5.7 
5.3 
5.3 
7.1 


5.7  I 
4.9  ' 
13.0  i 
15.7  I 
13.1 

16.5  ' 
14.0 

5.6 

7.2 

6.7  I 


Jeet, 
1.3 
0.9 
1.0 
1.2 
1.1 

1.2 
1.2 
1.0 
1.7 
1.6 

1.5 
1.6 
1.9 
1.9 
1.5 


2.1 


4.1 
4.6 
6.5 


17.4 
10.6 
8.9 
8.7 
7.7 

6.8 
6.9 
6.0 
6.0 
6.7 
5.6 


LWQ. 


Tropic 

inter- 
.  val. 


feet. 
2.1 
1.5 
1.7 
1.9 
1.8 

1.9 
1.9 
1.6 
1.2 
1.1 

1.1 
1.1  , 

1.3 
1.3  I 
1.1 


h.  m. 


Tropic 
range. 


2.5 
1.8 
2.0 
2.3 
2,1 

2.3 
2.3 
1.9 


0.3  I        1.0  I      2  24 


0.9 
0.9 
1.1 
1.4 


1.9 
1.5 
1.3 
2.1 
2.0 

1.7 
2.0 
1.7 
1.7 
1.7 
1.7 


1.4! 

1.5  '. 

1.8   . 

2.2  1. 


1  24 


3.0  |. 

2.3  . 

2.1  . 

1.4  '. 
1.4    . 

1.2 

1.8 

1.2  ,. 
1.2  I. 
1.1  . 
1.1    . 


1  19 
0  48 


1.6 
2.0  I 
1.6 
1.9 
1.8 

1.8 
1.7 
1.6 
1.6 
1.9 


2.1 
1.9  , 
8.3  I 

3.6  ' 
3.3 

3.7  I 
3.4 
2.1  ' 
2.4 
2.3 


1.1 
1.4 
1.1 
1.8 

1.2  ' 

1.2 
1.1 
1.1 
1.1  I 

1.3  I 

i 

0.5 ; 
0.4 
0.7 
0.8 
0.7  i 

0.8 
0.7 , 

0.5 1 
0.5  I 
0.5 


Predic-i  Tropic 
tion.s.     LLW. 


1.0 


1.7 
1.7 
2.1 
2.6 


3.6 
2.8 
2.5 
2.6 
2.6 

2.1 
2.6 
2.1 
2.1 
2.1 
2.1 


2.0 
2.5 
2.0 
2.3 
2.2 

2.2 
2,1 
2.0 
2.0 
2.3 


2.1 
1.9 
3.3 

3.6  I 
3.3 

3.7  i 
8.4 
2.1  I 
2.4  . 
2.3  , 


feet. 
5.0 
2.5 
3.0 
4.0 
3.5 

4.0 
4.0 
2.8 


2.1 

2.5 

2.0 

2.2 

1.9 

2.0 

2.0 

2.2 

2.3 

3.0 

2.8 

2.9 

1.9 

2.0 

5.0 
3.0 
2.0 
1.8 
1.2 


2.2 
2.4 
8.6 
6.4 


10.0 
5.9 
5.0 
8.9 
3.4 

2.4 
2.4 
2.5 
2.5 
2.4 
2.4 


2.2 
3.4 

2.2 
3.0 
2.6 


feet. 
4.6 
2.6 
8.0 

8.8  ; 
3.4  I 

a8  , 

8.8 

2.8 ; 

2.9  I 
2.6  ' 

2.4 
2.6  I 
3.4 
3.8  I 
2.4 


I 


3.0 
2.6  , 

7.4  I 
9.0  ' 
7.4 

9.5  , 
8.0 
3.0  t 
4.0 
8.6 


1.2 


Varia- 
tion of 
the  com 


East. 
o 
18.5 
18.5 
19.0 
19.0 
19.0 

19.5 
19.5 
19.5 
20.0 
20.0 

20.0 
20.0 
20.0 
20.0 
20.6 

West. 

17.5 
18.0 
18.5 
18.6 
4.6 

East. 


8.9 
5.4 
4.6 
4.2  I 
3.7  I 

2.8 
2.9 
2.9  I 
2.9  I 
2.7 
2.7 


2.6 
3.8  , 
2.6 
3.3  I 
3.0 


2.5  ' 
2.1 
5.9 
7.2  , 
6.0  ' 

7.6 
6.4 
2.4 
3.2  I 
2.9 


2.2 

10.6 

2.4 

11.6 

8.4  { 

12.6 

4.9 

12.0 

17.5 
17.0 
16.0 
15.0 
17.0 

18.0 
18.0 
18.0 
18.0 
20.0 
20.5 


2.6  3.0 

2.4  2.7  I 

2.2  ,  2.5 

2.2  I  2.5 

3.1  3.4 


20. 5 
20.0 
20.0 
19.0 
19.5 

19.0  , 
19.0 
19.0  ! 
18.5 
18.5 


18.0 
17.6 
17.5 
17.5 
17.0 

17.0 
17.0 
17.5 
17.5 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Mocha  Island 

Lebu,  Lebu  River 

Yafiez  Cove 

Santa  Maria  Island  Light 


Talcaguano,  Concepcion  Bay 

TomC»,  Concepclon  Bay !  36  37 

Diehato,  Coliumo  Bay 36  32 

Biicbupureo '  36  04 

Curanipe 35  48 


16  I  Maule  River  Entrance i  35  19 


Consiitucion,  Maule  River '  35  20 

Llico SM  45 

Pichilemo 34  23 

Matanza  Anchorage 83  58 

Toro  Point 33  45 

Juan  Fernandez  Island ,  33  38 

Port  San  Antonio 33  84 

quintal  Road 83  11 

VALPARAISO 33  02 

Qulntero  Bay !  32  46 

Port  Papudo '  32  30 

Mchidanqui I  82  06 

Vikw ;  31  W 

0}*curoCove 31  28 


Tongoi 

Guayacan,  Port  Herradura 

Coquimbo 

Totoralillo 

Pel\a  Blanco  Road 


Port  Huaflco 28  27 

Port  Carrizal  Bajo 

Port  Copiapo 

Caldera 

Port  Flamenco 


Chaflaral  de  las  Animas !  26  20 

LavataBay i  25  39 

PortTalial 26  25 

Grande  Point ;  25  07 

Paposo 25  03 

Blanco  Encalada  Road 24  22 

Antofagasta,  Moreno  Bay 23 

San  Luciano,  Mejillonesdel  8ur  B..  23  06 

Cobija 22  34 

Tocopilla 22  05  ' 

Point  Lobos 21  05  i 

Iquique ;  20  12 

BuenaCove 19  62  i 

Plsagua  River 19  33 

Arlca :  18  28  I 

PERU. 


1  56     JloRoad 17  35 

57  i  Islav  Road 16  58 

58  I  Port  San  Juan 15  20 

59  I  Pisco  Bay 13  40 

1  ralluoBiiy 12  02 


70  13 
70  10 
70  09 
70  14 
70  20 


71  23 

72  10 

75  09 

76  14 

77  09 


4  46 

4  49 

5  01 
5  05 
5  09 


Valparaiso 141 

Valpamiso '■  141 

VHljwrai.M) I  141 

Valparaiso I  141 

Valparaiso 141 

I 


AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

i  Mean  sea  level 
above  plane  of— 

Varia- 

ts 

^ 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 

(Go). 

HWQ. 

LWQ. 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

B 

. 

HWI. 

LWI. 

HHWI. 

LLWL 

val. 

East. 

A.  m. 

h.m. 

h.  m. 

A.  m. 

•^^f- 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  m. 

fed. 

feet. 

feet. 

o 

1 

11  00 

448 

10  546 

523a 

8.3 

4.3 

2.2 

4.2 

1.8 

0.4 

1.8 

2.2 

1.8 

17.0 

2 

10  25 

4  13 

10  20& 

4  43a 

4.3 

6.6 

2.8 

5.2 

2.0 

0.4 

2.0 

2.8 

2.8 

16.  § 

3 

1125 

5  10 

11  186 

546a 

3.0 

3.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.0 

1.6 

16.5 

4 

10  18 

405 

10  126 

4  37a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.5 

5 

10  00 

3  47 

9546 

4  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

16.5 

6 

10  20 

4  07 

10  136 

4  46a 

2.6 

3.3 

1.7 

8.3 

1.6 

0.3 

1.6 

1.6 

1.4 

16.5 

7 

10  15 

402 

10  096 

4  34a 

3.8 

4.9 

2.6 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.0 

8 

10  10 

3  65 

10  046 

4  26a 

4.1 

6.3 

2.7 

5.0 

2.0 

0.4 

2.0 

2.6 

2.3 

16.0 

9 

10  10 

3  55 

lOOab 

4  24a 

4.7 

6.0 

3.0 

5.7 

2.1 

0.5 

2.1 

3.0 

2.4 

16.0 

10 

10  05 

3  50 

9506 

4  22a 

3,8 

4.9 

2.5 

4.7 

1.9 

0.4 



1.9 

2.4 

2.0 

16.0 

11 

10  (M 

3  51 

9586 

4  22a 

4.1 

6.3 

2.7 

5.0 

2.0 

0.4 

2.0 

2.6 

2.8 

16.0 

12 

10  05 

3  53 

9  596 

424a 

3.9 

6.0 

2.5 

4.8 

1.9 

0.4 



1.9 

2.6 

2.0 

16.0 

13 

10  06 

355 

10  006 

4  27a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 



1.9 

2.4 

2.0 

16.0 

14 

10  07 

3  67 

10  006 

436a 

2.4 

3.1 

1.6 

8.1 

1.5 

0.3 

1.5 

1.6 

1.8 

15.5 

In 

10  21 

4  10 

10  146 

4  49o 

2.6 

8.4 

1.7 

3.3 

1.6 

0.3 



1.6 

1.7 

1.4 

16.0 

16 

9  45 

335 

9386 

4  11a 

2.8 

3.6 

1.8 

3.6 

1.6 

0.4 

1.6 

1.8 

1.5 

15.0 

17 

10  06 

356 

9  596 

4  32a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

15.0 

18 

9  57 

3  48 

9  616 

4  22a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4. 

1.7 

2.0 

1.7 

15.0 

19 

953 

3  42 

9  476 

4  17a 

8.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

20 

948 

320 

9436 

355a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

21 

9  45 

3*5 

9386 

4  12a 

2.9 

3.7 

1.9 

3.7 

1.6 

0.4 

1.7 

1.8 

1.6 

14.6 

22 

9  30 

320 

9236 

8  57a 

2.9 

3.-8 

1.9 

8.7 

1.6 

0.4 

1.7 

1.9 

1.6 

17.0 

23 

9  44 

3  84 

9386 

409a 

8.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

14.6 

24 

9  39 

3  29 

9  326 

4  05a 

8.0 

8.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.5 

2o 

9  37 

3  26 

9  306 

4  01a 

3.0 

8.9 

2.0 

3.8 

1.7 

0.4 

2102 

1.7 

2.0 

1.6 

14.6 

2fi 

9  35 

325 

9296 

3  59a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

27 

9  32 

3  22 

9  266 

866a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

28 

9  30 

3  20 

9  236 

366a 

3.0 

8.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2,0 

1.6 

14.0 

29 

9  26 

3  16 

9  206 

3  51a 

3.3 

4.2 

2.1 

4.2 

1.8 

0.4 

1.8 

2.1 

1.7 

14.0 

30 

920 

3  10 

9  146 

3  43a 

3.6 

4.5 

2.3 

4.4 

1.8 

0.4 

1.8 

2.2 

1.8 

14.0 

31 

9  15 

3  05 

9096 

3  39a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

13.6 

32 

9  10 

3  00 

9  046 

3  32a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

2.4 

1.9 

13.0 

33 

8  58 

2  48 

8  626 

320a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

34 

850 

2  40 

8  446 

3  12a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

18,0 

So 

829 

2  16 

8  236 

2  61a 

3.3 

4.3 

2.2 

4.2 

1.8 

0.4    

1.8 

2.2 

1.8 

13.0 

36 

823 

2  10 

8  176 

2  42a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

37 

8  50 

2  38 

8  446 

3  10a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

38 

8  21 

208 

8  156 

239a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.6 

39 

8  50 

2  37 

8  446 

309a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

12.5 

40 

9  00 

2  47 

8  546 

8  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0-4  

1.9 

2.6 

2.0 

12.0 

41 

9  0) 

2  52 

8  596 

3  24a 

3.8 

4.9 

2,5 

4.7 

1.9 

1 
0.4  I ,.. 

1.9 

2.4 

2.0 

12.0 

42 

9  10 

2  57 

9  046 

828a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 ' :.. 

1.9 

2.6 

2.0 

12.0 

43 

9*20 

8  07 

9  146 

3  39a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

11.5 

44 

9  85 

3  22 

9  296 

363a 

8.9 

6.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.6 

2.0 

11.5 

45 

9  30 

3  17 

9  246 

3  49a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4   

1.9 

2.4 

2.0 

11.5 

46 

950 

3  37 

9  446 

4  14a 

2.7 

3.5 

1.8 

8.4 

1.6 

0.3    

1.6 

1.8 

1.6 

11.5 

47 

905 

2  52 

8  596 

3  24a 

3.6 

4.7 

2.4 

4.6 

1.8 

0.4    

1.8 

2.4 

1.9 

11.6 

48 

9  35 

3  22 

9  286 

3  58a 

8.0 

8.9 

2.0 

8.8 

1.7 

0.4    

1.7 

2.0 

1.-6 

11.0 

49 

9  44 

3  31 

9386 

406a 

3.1 

4.0 

2.0 

8.9 

1.7 

0.4  , 

1.7 

2.0 

1.7 

10.6 

50 

8  55 

2  42 

8  496 

3  14a 

3.7 

4.8 

2.4 

4.6 

1.9 

«•*; 

1.9 

2.4 

2.0 

10.5 

51 

.   900 

2  47 

8  546 

3  18a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

10.0 

52 

.    835 

2  22 

8296 

2  53a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.6 

2.0 

10.0 

53 

835 

2  22 

8  296 

2  52a 

4.2 

6.4 

2.7 

6.1 

2.0 

0.4    

2.0 

2.7 

2.2 

9.5 

54 

8  32 

2  20 

8266 

2  61a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.6 

2.0 

9.5 

5b 

7  49 

1  37 

7  446 

2  07a 

4.3 

5.6 

2.8 

6.2 

2.0 

0.4 

2.0 

2.8 

2.8 

9.0 

56 

755 

1  43 

7  496 

2  14a 

4.1 

5.3 

2.7 

6.0 

1.9 

0.4 

2.0 

2.6 

2.3 

9.5 

57 

739 

1  27 

7  346 

1  55a 

4.8 

6.2 

3.1 

5.8 

2.1 

0.5 

2.1 

3.1 

2.5 

9.5 

58 

6  47 

036 

6  406 

1  11a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

10.0 

59 

6  16 

004 

6096 

0  41a 

2.9 

3.8 

1.9 

3.7 

1.6 

0.4 

1.7 

1.9 

1.6 

10.0 

^ 

5  47 

12  00 

5  406 

0  12a 

2.7 

3.5 

1.8 

8.4 

1.6 

0.3 

1.6 

1 

1.8 

1.6 

9.6 

31983—08- 


-25 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time, 


Standard  port  for 
reference. 


Name. 


Page, 


Tidal  differences. 


Time. 


HW. 


LW. 


I  Batk) 
Height     ,     Qf 
range. 


HW. 


LW. 
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SOUTH  AMERICA  (Wbst 
Coast)— Continued. 

PERU— continued. 

HuachoBay 

Huarmey  Bay , 

Ferrol  Bay 

Port  Malabrigo 

Eten  Point 

Paita 

ECUADOR. 

Santa  Clara  Island , 

Guayaquil 

Santa  Elena  Bay , 

Port  Manta 

CapePaaado 

Pademales 

A  tacames  Bay 

Santiago  River 

Oalapaffoa  Islands. 

Charles  Island 

Iguana  Cove,  Albemarle  Island . 

Chatham  Island 

Indefatigable  Island 

James  Island,  N.  side 

COLOMBIA— continued. 

TumacoRoad 

Buenaventura 

N  egrillas  Roc  ks 

CabltaBay 

CupicaBay 

PANAMA— continued. 

PinasBay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf , 

Panama  (Naos  I.),  Panama  Gulf, 
Taboga,  Panama  Gulf , 

Chame  Bay,  Panama  Gulf 

Cape  Mala,  Panama  Gulf , 

Bania  Honda 

Parlda  Island , 

NORTH  AMERICA  (WEST 

COAST). 

coOTA  RICA— continued. 
West  coast 

El  Rincon  Harbor,  Gulf  of  Dulce. 

UvitaBay 

Port  Herradura 

PortCulebra 

Port  Elena 


NICARAGUA— continued. 
West  coast. 


Port  San  Juan  del  Sur. , 
Corinto  Harbor , 


HONDURAS— continued, 
West  coast. 
Amapala 

SALVADOR. 

Port  la  Union 

Ubertad 

AcajutlaBay 


South, 
o  t 
11  08 
10  06 
907 
7  40 
656 
605 


8  12 
2  17 
2  11 
066 
022 

North. 

002 
063 
1  16 


SouJOi. 

1  13 
058 
•0  47 
030 

0  13 

iiarth. 

1  51 
8  62 
8  52 
528 
636 


7  84 

8  17 
869 
866 
8  48 

888 
780 
7  48 
807 


844 
908 
9  89 
10  38 
10  68 


11  16 

12  28 


13  20 


13  20 
13  29 
13  34 


WeA. 


o  / 

h.m. 

77  36 

5  10 

78  08 

6  13 

78  83 

5  14 

79  24 

5  18 

79  52 

5  19 

8106 

5  24 

80  23 

522 

79  49 

6  19 

80  66 

6  24 

80  80 

522 

80  30 

522 

80  05 

620 

79  54 

620 

79  03 

5  16 

90  30 

602 

91  29 

606 

89  27 

568 

90  16 

6  01 

90  44 

603 

78  40 
77  08 
77  24 
77  28 
77  23 


78  11 

78  54 

79  07 
79  82 
79  83 

79  47 

80  00 

81  30 

82  20 


83  46 

84  89 
86  40 
86  42 


85  63 
87  12 


87  34 


87  61 
89  19 
89  50 


5  16 

5  08 

6  10 
5  10 
5  10 


5  13 
5  16 
5  16 
5  18 
5  18 

5  19 
520 
526 
529 


584 
585 
5  89 
543 
543 


5  44 

6  49 


550 


5  61 
5  67 
5  59 


Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso, 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valpai  liso. 

Valparaiso, 
Valparaiso, 
Valparaiso 

Valparaiso, 
Valparaiso, 
Valparaiso, 
Valparaiso, 
Valparaiso, 

Panama ... 
Panama  ... 
Panama ... 
Panama  . . , 
Panama  ... 

Panama  .. 
Panama  .., 
Panama  . . , 
Panama  . . 
Panama  . . , 

Panama  ... 
Panama  . . , 
Panama  ... 
Panama .., 


Panama  . 
Panama . 


141 
141 
141 
141 
141 
141 


141 
141 
141 
141 
141 


141 
141 
141 


141 
141 
141 
141 
141 


145 
145 
145 
145 
145 


145 
145 
145 
145 
146 

145 
146 
145 
145 


Panama 
Panama 
Panama 
Panama 
Panama 


Panama 

Panama 
Panama 
Panama 


145 
145 
145 
145 
145 


145 
145 


145 


145 
145 
146 


Local  time. 


Mean  Low 
Water  Springs. 


A.  m. 
-4  07 
-4  28 
-4  46 
-6  17 
-4  32 
+6  09 


-6  36 
-2  86 
+5  49 
+6  59 
+6  04 


+6  09 
-6  11 
+6  09 


+5  08 

+4  53 
+5  12 
+4  62 
+6  88 


+0  85 
+3  00 
+100 
+0  40 
+0  80 


+0  15 
000 

+0  06 
000 
000 

+0  80 
+0  10 
+0  10 
+0  15 


-0  14 
-0  89 
-0  24 
-0  14 
-0  09 


+0  01 
-0  04 


+0  01 


+0  16 
+0  06 
-0  04 


h.  m. 
-4  08 
-4  29 
-4  47 
-5  18 
-4  83 
+6  08 


-5  37 
-2  25 
+5  48 
+5  68 
+6  03 


+6  08 
-1  12 
+6  08 


+6  02 
+4  52 
+5  11 
+4  61 
+5  37 


+0  84 
+2  69 
+0  69 
+0  89 
+0  29 


+0  14 
-0  01 
+0  04 
000 
-0  01 

+0  28 
+0  08 
+0  06 
+0  14 


-0  16 
-0  41 
-0  26 
-0  15 
-Oil 


-0  01 
-0  05 


-0  01 


+0  15 
+0  06 
-0  06 


feet. 
-0.8 
-L7 
-L7 
-1.7 
-1.4 
-0.4 


+6.4 
+6.2 
+3.6 
+3.2 
+5.4 


+6.1 

+7.8 
+7.8 


+1.8 
+2.0 
+2.2 
+2.0 
+1.1 


-2.6 
-2.6 
-2.9 
-2.6 
-2.5 


-2.0 

-0.4 

0.0 

0.0 

-0.6 

-0.8 
-2.6 
-4.4 
-6.0 


-6.4 
-5,8 
-6.2 
-6.2 
-5.8 


-6.4 
-5.0 


-4.4 


-5.0 
-5.4 
-5.8 


-0.6 
-0.6 
-0.8 
-0.8 
-0.6 


-0,6 

-a  6 


-0.6 


-0.6 

-a  6 

-0.6 


feel. 
-0.2 
-0.3 
-0.3 
-0.3 

-a  2 
ao 


+0.6 
+0.8 
+0.4 
+0.4 
+0.6 


+0.7; 
+1.0, 
+1.0 


+0.2 

+0.2 

+0.2, 

+0.2: 

+0.1 


-0.2 
—0.2 
-0.3 
—0.2 
-0.8 


-0.2 

-0.1 

0.0 

0.0 

0.0 

-0.2 
-0.4 
-0.6 
-0.6 


o.:6 

0.53 
0.^3 
CSS 
0.63 

o.yj 


2.=:: 
2.« 


2.53 


la! 


1.55 
1.56 


0.»2 

as 
api 

0,S3 


0.98 

1.0D 

i.oe 

Ol$ 

0.94 

0.0 
0.6£ 


0.60 
0.56 
0.» 
O.60 


.o.es 
o.« 


a® 


0.60 
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Interval. 


Mean. 


3 


HWI. 


8 
9 
10 

11  I 


12 
13 
14 


15  I 

16 

17 

18 

19 


20 
21 
22 
23 
24  I 


h,  TO. 
5  29 
508 
4  50 
4  19 
4  04 
3  20 


4  00 
7  00 
3  00 
3  10 
3  15 


320 
3  25 
320 


2  10 
200 
220 
2  00 
245 


3  35 
600 
400 
3  40 
3  30 


25  1 

26  I 
27 
28  I 
29 

30 

;  31 

32 

33 


34 
35 
36 
37 


39 
■  40 


3  15 
3  00 
3  05 

2  59 

3  00 

330 
3  10 
3  10 
3  15 


42 

I  43 

44 


2  45 
2  20 
2  35 
2  45 
260 


300 
255 


300 


3  15 
305 
2  55 


LWI. 


A.m. 
11  42 
11  21 
11  03 
10  32 
10  17 
933 


10  13 
100 
9  13 
9  23 

9  28 


9  33 
938 
9  33 


823 
8  13 
833 
8  18 
8  58 


948 
12  13 
10  18 
958 
948 


928 
9  13 
9  18 
9  13 
9  13 

9  42 
922 
9  22 
928 


Tropic. 


HHWI.  I    LLWI. 


858 
8  32 

8  48 
858 

9  02 


9  12 
9  08 


9  12 


9  28 
9  18 
9  08 


A.  m. 
5  216 
4  596 
4  416 
4  106 
3666 
3  186 


3  566 
6566 
2556 
3056 
3  116 


3  166 
8  216 
8  166 


2056 

1  656 

2  156 

1  556 

2  396 


829a 
5  54a 
855a 
884a 
824a 


3  10a 
255a 
300a 

2  54a 
255a 

3  25a 
8  04a 
304a 
309a 


239a 
2  14a 
2  28a 
2  38a 
2  44a 


2  54a 
2  49a 


2  54a 


309a 
2  69a 
2  49a 


h.  m. 
12  236 
12  096 
11  516 
11  206 
11  006 
10  106 


10  856 
1  216 
9386 
9  486 
9506 


9  546 
9586 
9536 


8  526 

8  416 

9  016 
8  416 
9286 


9  51a 
12  16a 
10  16a 
956a 
9  46a 


9  31a 
9  16a 
9  21a 
9  16a 
9  16a 

9  46a 
9  27a 
9  27a 
9  3Sa 


9  03a 
8  37a 

8  53a 
903a 

9  07a 


9  17a 
9  13a 


9  17a 


9  33a 
9  23a 
9  13a 


Range  of  tide. 


Mean 

(Mn). 


Stet. 
2.3 
1.6 
1.6 
1.6 
1.9 
2.7 


7.8 
8.5 
6.1 
5.8 
7.T 


8.4 
9.9 
9.9 


4.7 
4.8 
5.0 
4.8 
4.0 


10.3 
10.8 
10.0 
10.2 
10.4 


10.8 
12.3 
12.6 
12.6 
12.0 

11.9 
10.3 
8.7 
8.3 


7.9 
7.5 
7.1 
7.1 
7.5 


7.9 


8.7 


8.3 
7.9 
7.5 


Spring 

(Sg). 


/crt. 
8.0 
2.1 
2.0 
2.1 
2.5 
3.5 


10.0 
11.0 
7.9 
7.5 
9.9 


10.8 
12.8 
12.7 


6.0 
6.2 
6.5 
6.2 
5.2 


13.2 
13.2 
12.8 
13.1 
13.3 


13.8 
15.7 
16.0 
15.9 
15.4 

15.0 
13.0 
11.0 
10.5 


10.0 
9.5 
9.0 
9.0 
9.5 


10.0 
10.5 


11.0 


10.5 
10.0 
9.5 


Neap 
(Np). 


1.5 
1.1 
1.0 
1.1 
1.3 
1.8 


5.1 
5.6 
4.0 
3.8 
5.0 


5.5 
6.5 
6.5 


3.0 
3.1 
3.3 
3.1 
2.6 


7.1 
7.1 
6.9 
7.0 
7.2 


7.5 
8.5 
8.7 
8.7 
8.3 

8.1 
7.0 
5.9 
5.7 


5.4 
5.1 
4.9 
4.9 
5.1 


5.4 
5.7 


5.9 


5.7 
5.4 
5.1 


Great 
tropic 

(Qc). 


8.0 
2.2 
2.2 
2.2 
2.3 
3.4 


9.1 
9.8 
7.2 
6.9 
9.0 


9.7 
11.3 
11.3 


5.7 
5.8 
6.1 
5.8 
4.9 


10.4 
10.4 
10.1 
10.3 
10.5 


10.9 
12.4 
12.7 
12.9 
12.1 

12.0 
10.4 
8.8 
8.4 


8,0 
7.6 
7.2 
7.2 
7.6 


8.0 
8.4 


8.8 


8.4 
8.0 
7.6 


Tropic  diurnal 
inequality. 


HWQ.     LWQ. 


/orf. 
1.6 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
3.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.6 
0.5 
0.5 
0.5 


0.5 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.5 


0.5 
0.4 
0.4 


St€i. 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


0.6 
0.6 
0.6 
0.5 
0.6 


0.6 
0.7 
0.7 


0.5 
0.5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 


1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
0.9 
0.8 
0.8 


0.8 
0.8 
0.7 
0.7 
0.8 


0.8 
0.8 


0.8 


0.8 
0.8 
0.8 


Diurnal  wave. 


Mean  Eea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


A.  m. 


23  22 


Tropic 
range. 


Predic- 1  Tropic 
tions.     LLW. 


Seel. 
1.5 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
3.1 
3.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 


1.1 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.0 
1.0 


0.9 
0.9 
0.9 
0.9 
0.9 


0.9 
1.0 


1.0 


1.0 
0.9 
0.9 


/erf. 
1.5 
1.0 
1.0 
1.0 
1.2 
1.8 


5.0 
5.5 
4.0 
3.8 
5.0 


"5.4 
6.4 
6.4 


3.0 
3.1 
3.2 
3.1 
2.6 


6.6 
6.6 
6.4 
6.6 
6.6 


7.8 
8.0 
8.0 
7.7 

7.6 
6.6 
5.5 
6.2 


5.0 
4.8 
4.5 
4.5 

4.8 


5.0 
5.2 


5.5 


5.2 
6.0 

4.8 


/ert. 
1.3 
0.9 
0.9 
0.9 
1.1 
1.6 


4.1 
4.6 
3.2 
3.0 
4.0 


4.4 
5.2 

5.1 


2.4 
2.5 
2.6 
2.5 
2.1 


6.3 
6.3 
6.2 
5.3 
5.4 


5.6 
6.4 
6.4 
6.6 
6.2 

6.0 
6.3 
4.4 
4.2 


4.0 
3.8 
8.6 
8.6 
3.8 


4.0 
4.2 


4.2 
4.0 
3.8 


Varia- 
tion of 
the  com- 


fort. 

o 

9.0 
9.0 
9.0 
8.5 
8.5 
8.0 


7.5 
7.5 
7.5 
7.0 
7.0 


7.0 
6.5 
6.5 


8.0 
8.0 
8.0 
8.0 
8.0 


6.0 
5.5 
5.5 
5.5 
6.0 


5.0 
6.0 
5.0 
5.0 
5.0 

5.0 
5.0 
6.5 
6.6 


5.5 
5.5 
5.5 
5.5 
5.6 


5.5 
5.5 


5.5 


5.5 
5.5 
6.5 
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TABLE  3.— TIDAL  DIFFERENCES 


fitation. 


NORTH  AMERICA  (West 
Coast) —Continued. 

0  UATBMALA— continued. 

West  coast. 


1  San  Jose  

2  Champerico ... 

3  SocoDUsco  Bar. 


M  EXico— continued. 
i^'eH  coaat. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.    j  Time. 


North. 
o    / 

13  66 

14  17 

15  06 


LaPuerta 15  57 

SalinaCruz 16  10 

Port  Sacriflclos 15  41 

Maldonado 16  38 

16  52 

17  36 
19  03 
19  32 
21  29 

Mazatlan ;  23  11 


Acapulco 

Port  Sihuatanejo 

Manzanillo 

Cbamela  or  Perula  Bay  . 
San  Blafl. 


G ulj  of  California. 

Altata,  Cullacan  River 24  88 

San  Lorenzo  Channel 24  22 

LaPazHarbor 24  20 

San  Lucas  Ba.' 27  14 

Guaymas  Harbor 27  66 


28  25 

29  33 

30  15 
81  45 


Santa  Teresa  Bay 

Puerto  Re  f  ugio 

Tepoca  Bay 

Colorado  River  Entrance. 


I 


Lower  California,  outer  coast. 


23  '  San  Jose  del  Cabo 

24  I  Pequefla  Bay,  Santa  Margarite  I . . . 

25  MagdalenaBay 

26  I  San  Juanico  Bay 

27  I  Abreojos  Pt.,  Ballenas  Bay 


San  Bartolom^  Bay. 

Cerros  Island 

Playa  Maria  Bay ... 

RosarioBay 

San  Quentln  Bay . . . 


85  ,  Colnett  Bay 

34  I  Enaenada,  Todoe  Santos  Bay 31  51 


23  08 

24  24 
24  84 
26  15 

26  48 

27  40 

28  12 

28  56 

29  54 

30  25 

30  57 


CALIFORNIA. 


San  Diego  Bar 

Sak  Diego.  La  Playa. 
San  Juan  Capistrano . 


32  40 
32  42 
38  27 


San  Pedro  Channel. 


Newport  Landing 38  88 

Anaheim  Landing !  83  43 

San  Pedro 33  43 

Santa  Monica '  84  01 

Santa  Barbara  Oiannel. 

Hueneme  Light ;  84  09 

San  Buenaventura ,  84  16 

Santa  Barbara  Light 84  24 

Gaviota 34  28 


Santa  Barbara  Islands. 

Santa  Catalina Harbor. Catallna  I. 

Corral  Harbor,  San  Nicholas  I 

Prisoner  Harbor,  Santa  Cruz  I 

Cuyler  Harbor,  San  Miguel  I 


33  26 
33  17 
84  01 
84  03 


West. 


90  49 

91  65 

92  54 


98  48 

95  12 

96  14 

98  45 

99  55 
101  82 

104  21 
106  07 

105  17 

106  27 


107  58 
110  20 
110  22 
112  13 
110  61 

112  62 

113  35 
112  50 

114  48 


109  42 

111  49 

112  09 

112  28 

113  34 

114  51 

115  14 

114  48 

116  43 

115  54 

116  15 
116  36 


117  14 
117  14 
117  43 


117  5.1 

118  06 
118  16 
118  30 


119  18 
119  17 

119  43 

120  14 


118  29 

119  81 

119  41 

120  21 


h.m. 


6  08 
6  12 


6  15 
6  21 
625 
6  35 

6  40 
6  46 

6  57 

7  00 
7  01 
7  06 


7  12 
7  21 
7  21 
7  29 
7  23 

7  31 
734 
7  81 
7  39 


7  19 
7  27 
729 
780 
784 

7  39 
7  41 
7  39 
7  43 
7  44 

7  46 
7  46 


7  49 
7  49 
7  51 


7  52 
7  52 
7  53 
7  54 


7  67 
7  67 

7  69 

8  01 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


I 


7  64 
7  68 

7  69 

8  01 


Panama 
Panama 
Panama 


Panama. 
Panama. 
Panama . 
Panama . 


Panama . . . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 

San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
Kodiak.... 
Kodiak.... 


Time. 


Page. - 


HW. 


LW. 


145 
145 
145 


145 
145 
145 
145 

145 
149 
149 
149 
149 
149 


149 
149 
149 
149 
149 

149 
149 
149 
149 


149 
149 
149 
169 
169 


Kodiak '    169 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 

San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


San  Diego  . 
San  Diego  . 
San  Diego  . 
San  Diego  . 


149 
149 
149 
149 

149 
149 


149 
149 
149 


149 
149 
149 
149 


149 
149 
149 
149 


Local  time. 


h.  m. 
-0  08 
-0  08 
-0  08 


-0  08 
-0  08 
-0  08 
-0  13 

-0  18 
-0  39 
-0  22 
-0  22 
-0  21 
-0  14 


+0  45 
+0  13 
+0  18 
+1  53 
+2  08 

+2  28 
+3  28 
+4  23 
+5  19 


-0  46 
-1  11 
-1  04 
-4  26 
-3  55 

-3  55 
-0  16 
-0  06 
-0  02 
+0  02 

+0  06 
+0  09 


Time  meridian 
IfCP  W. 


h.  m. 

-0  10 
-0  10 
-0  10 


-0  10 
-0  10 
-0  10 
-0  14 

-0  20 
-0  89 
-0  22 
-0  24 
-0  25 
-0  19 


+0  49 
+0  18 
+0  24 
+2  00 

+2  16 

+2  37 
+3  88 
+4  34 
+6  31 


-0  50 
-1  17 
-1  07 
-4  21 
-3  60 

-4  01 
-0  27 
-0  16 
-0  13 
-0  09 

-0  04 
-0  03 


-008 

000 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


+0  08 
+0  29 
+0  18 
+0  14 


149  +1  03 

149  I  -0  03 

149  +0  05 

149  !  +0  03 


-0  13 

000 

-0  03 


+0  07 
+0  02 
-0  03 
+0  02 


+0  03 
+0  09 
+0  05 
+0  08 


+0  65 
-0  07 
-0  04 
-0  06 


Ra':. 
Height.  nt 
ran^ 


HW.     LW. 


Mean  Lorn 
WaterSprv^ 

Sed.  I  M 

-  6.2    -  0.8 
-  6.8  -  0.8 

-  7.2  I-  0.8 


1 
MeanLomr 

LweWaier. 

-  8.2 

-  1.4 

-  8.6 

-  1.4 

-  9.4 

-  L4 

-10.9 

-  1.5 

-12.6   -  1.6 

2.8  I-  0.6 
-  2.5  -  0.5 
2.3  -  0.5 
1.8  '-  0.4 
L6  I-  0.4 


0.0 

-0.2 

-  0.5 

-  0.3 

-0.4 

-  0.2 

-  0.9 

-  0.3 

-  0.7 

-  O.S 

+  4.0 

0.0 

+  4.4 

0.0 

+  8.4 

+  a4 

+18.6 

+  0.8 

-  LO 
+  0.2 

-  0.3 

-  4.0 

-  8.2 

-  2.2 
+  2.4 
+  2.3 
+  LI 

-  0.1 


-  0.4 
0.0 

-  O.S 

-  1.0 

-  1.0 

-  1.0 
+  0.2 
+  0.2 
+  0.1 

0.0 


+  0.7  ■+  0.1 
0.0        0.0 


0  « 

0.51 
3.* 


o.r 

O.r 

"I 

©a 

O.fi' 


l.i^ 

O.M 


5.6■^ 


0.* 

L'.t" 

1..'- 
i.'s 

1.4=5 


+  0.1  I      0.0  I 

0.0      ao> 

-  0.1  I      0.0 


-  0.4 

+  0.1 

+  0.3 

0.0 


-0.2 
-0.2 
-0.2 
-0.2 


0.0 
-0.2 
-0.2 
-0.2 


-0.1 

-0.1 

0.0 

0.0 


0.0 
-0,1 
-0.1 
-0.1 


l.ffi 

1(0 

as: 


0.1  0.?; 

0.0  Its 

0.0  '  \-^^' 

0.0  1* 


0.?: 
0.?: 

0.H 

054 


HI' 

a?:, 

0.?: 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


Tropic  diurnal  1  Diumalwave 
inequality,     j  ^»^™**  wave. 


Mean  sea  level 
abo  ve  plane  of— 


Mean. 


Tropic. 


HWI.      LWI.      HHWI.       LLWI. 


23  I 
24 

25  I 

26  I 


I  2S 
29 

I  31 
32 

■  33  I 

I  34  I 


h.  m.  k.  in. 

2  50  9  02 

2  50  I  9  02 

2  50  j  9  02 


2  50  i 
2  50 
2  50  I 
2  45  : 
I 
2  40 

8  50 

9  07 
9  07 
9  08 
9  08 


10  07 
9  35 
9  40 


8  36 

8  17  I 
8  25 

8  29  I 

9  00  , 

9  00 
9  05 
9  15  I 
9  19  I 
9  23 

9  27  I 
9  28  ' 


3o         9  29 
'M\  I       9  32  I 
37  I      9  42  I 


38  9  45  I 

39  9  43 

40  I  9  36  , 

41  '  9  37 


902  ! 
9  02 
902 
868 

8  52 
2  38 
2  54 
253 
2  52 
2  51 


3  59 
3  28 
3  34 


11  30 

5  26 

11  50 

5  47 

0  25 

648 

1  20 

7  44 

2  15 

8  40 

42 
43 

I  ^^ 


9  32  I 
9  53  1 
9  37  I 
9  34 


2  20  , 

1  59 

2  12 
2  17  ' 

2  48  I 

2  37  ' 
2  42  I 
2  53 

2  56  ' 

3  00  , 

3  05 
3  06 


3  07 
3  20 
3  21 


3  24  I 
3  19 
3  13 

3  17  ' 


3  15 
3  21  I 
3  15 
3  16 


h.  m. 
2  43a 
2  43a 
2  43a 


2  43a 
2  42a 
2  42a 
236a 

2  27a  I 
9  10a 
9  60a  I 
9  25a 
9  00a 
8  16a 


9  26a' 
8  51a  I 
8  57a 
10  27a  I 

10  45a  I 

11  20a 
—0  046 

0  56&  I 

1  576  1 


7  56<i 
7  31a  I 

7  49a 

8  lO^i  ! 
8  48a  I 

8  49a! 
8  28a; 
8  37a 
8  38a 
8  40a  I 

8  44a  I 
8  43a 


8  46a  ' 
8  48a  ; 
8  55a 


8  57a  ; 

8  57a  I 
8  51a  i 

8  53a| 


8  46a  , 

9  OChi  I 
8  49a  ' 
8  46a 


Mean 

(Mn). 


h.  m. 
9  07a 
9  07a 
9  07o 


908a 
9  08<i 
9  08a 
9  06u 

9  03^1 
2  395 

2  546 
3006 

3  106 
3  206 


4  226 
3  526 
3  586 

5  376  I 

5  516 

6  046  I 

7  046  I 

7  5K6 

8  oOb  I 


2  576 
2  296 
2  456 

2  336 

3  016 

2  486  I 

3  066 
3  186  ! 
3  -236  , 
3306  I 

3  336  I 
3  406  I 


3  436 
3  556 
3  516  I 


3  556  I 
3  496  ' 
3  426  ! 
3  456 


3  456 
3  516 
3  466  I 
3  476 


feet. 
7.1 
6.7 
6.3 


5.9 
5.5 
4.7 
3.2 

1.6 
1.7 
1.8 
2.0 
2.3 
2.6 


4.0 

3.6  I 
3.7 
3.2  I 
3.4  I 

7.7  I 
8.1 

11.8 
21.6  I 


'^r^i^"£--^- 


3.1 
4.0 
3.8  ■ 


4.4 

3.8  : 


3.8  : 
3.7 


feet. 
9.0 
8.5 
8.0 


7.5  , 
7.0 
6.0  I 
4.0 

2.0 
2.0 
1.9 
2.5 
3.2 
3.8 


6.8  I 

5.3  1 

5.4  I 
4.7  ' 
5.0 

11.2  I 
11.8 
17.2  I 
31.5  ■ 


4.5 
5.3 
5.5  ' 


3.9 

5.7 

4.7 

6.7 

5.8 

8.2 

5.9 

7.8 

5.7 

7.6 

4.8 

6.4 

3.7 

4.9 

5.8 
5.0 


5.2 
5.1  ' 
4.9 


3.5  , 

4.7 

3.9  1 

5.2 

4.1 

5.5 

3.8 

5.1 

3.7 
3.7 
3.6 
3.6 


4.9 

4.9  I 
4.8  ! 
4.8 


feet. 
4.9 
4.6 
4.3 


4.0  I 
3.8  ' 
3.2  I 
2.2  I 

1.1  1 
0.9 

1.3 
1.1 

1.0 ! 

0.9 


1:^' 

1.3 
1.1 

1.2  I 

2,6 
2.8 
4.0 
7.3 


1.2  I 

2.4  I 

1.5 

1.6 

2.3  I 

2.8  I 
3.5 

3.4  ' 
2.9 

"I 

2.6 
2.2 


2.3 
2.3 


2.1 
2.3 
2.5 
2.3 


2.2 
2.2 
2.2 
2.2 


feet.  feet. 

7.2  0.4 

6.8  0.4 

6.4  0.4 


6.0 
5. 6 

4.8  I 
3.3 

1.6  I 
2.4  I 
2.8  ■ 

3.2  , 

3.3  I 
3.5 


5.1  ' 
4.7  I 
4.8 
4.2 
4.4 

9.3  ! 

9.7  , 
13.8 
24.2 


4.1 

6.1  I 
5.0 

4.2  I 
4.9 

6.0 

8.4 
8.1  1 
7.0  I 
5.6 

1-2  i 

5.  i  ' 


5.9 
5.9 
5.6 


5.4 
5.9  I 
6.2  I 
5.9 


5.6 
5. 6 
5.5  , 
5.5  ' 


LWQ. 


0.4 
0.4 
0.3 
0.3 

0.2 

0.5 

0.3 

0.7 

0.9  t 

1.1 


1.4 
1.3 

1.3  I 
1.2 
1.3 

1.9  I 
2.0 

2.4  ' 
3.2  ! 


1.6  1 
1.9  : 
1.8 
0.9  I 

0.9  ' 

1.0 

2.3 
2.3  ! 
2.1 
1.8 

2.0 

1.8  1 


1.9  I 
2.2 
1.8  I 


1.8  i 
1.9 
1.9 

1.9  j 


feet. 
0.7 
0.7 
0.7 


0.7 
0.7 
0.6 
0.5 

0.4 
1.3 
1.5 
1.6 
1.7 
1.9 


2.3 
2.2 
2.2 
2.1 
2.1 

3.2 
3.3 
4.0 
5.3 


1.8 
2.9 
2.0 
1.1 
0.8 

0.9 
3.6 
3.5 
3.2 
2.8 

3.1 

2.8 


2.9 

2.7 
2.8 


2.9 
3.0 
2.9 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


h.  TO.     fi'tt. 

0.9 

!       0.9 

0.8 


502 


5  04 

5  Oi 

6  01 


1.8  i 
1.8 

1.8  I 
1.8  I 


2.8 
2.8  I 
2.8  ' 

2.8  I 


0.8 
0.8 
0.7 
0.6 

0.4 
1.6 
1.7 
1.8 
2.0 
2.2 


2.7 
2.6 
2.6 
2.5 
2.5 

3.8 
3.9 
4.7 
6.4 


2.5 
3.6 
2.8 
1.4 
1.2 

1.3 
4.3 
4.3 
3.9 
3.4 

3.7 
3.4 


3.5 
3.6 
3.4 


3.3  I 
3.5  I 
3.6 
8.5 


3.4 
3.4 
3.4  I 
3.4 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 


feel. 
4.5 
4.2 
4.0 


.3.2  I 
3.0 
2.6  ' 

1.8  I 

0.9 
1.2  I 
1.4 
1.5  I 
1.8 

1.9  I 


2.8 ; 

2.5 

2.6  , 
2.3 

2.4  ' 

4.9  I 
6.1 
7.3 
12.6  I 

I 

2.2 

8.0  ' 
2.6 
2.3  I 

2.7  I 

3.2  i 
4.2 

4.1  I 

3.5  I 

2.8  I 

3.3 

2.9  I 


3.0 
2.9 
2.9 


2.7 
3.0 
3.1 
2.9 


2.8  I 
2.8 
2.8  I 
2.8 


fed. 
3.6 
3.4 
3.2 


3.0 
2.8 
2.4 
1.7 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 


2.8 
2.5 
2.6 
2.3 
2.4 

4.9 
5.1 
7.2 
12.5 


2.1 
3.2 
2.5 
2.1 
2.4 

4.0 
4.5 
4.3 
3.7 
3.0 

3.5 
3.1 


3.2  I 

3.1 

3.0 


2.9 

3.2  , 

3.3  : 
3.1  ' 


3.0 
3.0 
3.0  I 
3.0  I 


o 
5.5 
6.0 
6.0 


6.0 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.0 
10.0 


10.5 
11.0 
11.0 
12.0 
12.0 

12.5 
13.0 
13.0 
J4.0 


10.5 
11.0 
11.5 
12.0 
12.0 

12.6 
12.5 
13.0 
13.6 
13.6 

13.5 
14.0 


14.5 
14.6 
15.0 


15.0 
15.5 
15. 5 
15.5 


15.5 
15.5 
16.0 
16.0 


46 
47  : 

I  49 


9  28  , 
9  20 
9  29  I 
9  23  I 


3  08  I 
3  04 
3  06  i 
3  02 


8  41a 
8  ?:iti 
8  42^1 
8  36a, 


3  386 
3  346 
3  366 
3  326 


3.8 
3.7 
3.7  I 
3.7 


5.1 
4.9 
4.9  ' 

4.9  I 


2.3 
2.2 
2.2 
2.2 


5.9  , 
5.6 
5.6  ' 
5.6  t 


1,9 
1.8 
1.8 
1.8 


2.9 
2.8 
2.8 
2.8 


3.5 
3.4  I 
3.4 
3.4 


2.9 

2.8  I 
2.8 
2.8  I 


3.1  ' 
3.0 
3.0 
3.0 


15.0 
15.5 
15. 5 
15.6 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Arc.    j  Time. 


Time. 


Page. 


Rat. 
Height.  of 

'range  ' 


HW. 


LW. 


HW. 


NORTH  AMERICA  (West 
Co  AOT)— Continued, 

CALIFORNIA— continued. 
Outer  coast. 


yorth. 


M  44 


Lompoc  Landing 

Point  Sal 34  54 

San  Luis  Obispo 86  11 

Morro,  Morro  Bay 35  21 

Cayucos,  Estero  Bay 35  27 

San  Simeon i  85  39 

Monterey  Harbor  Light 36  37 

Santa  Cruz  Harbor  Light >  36  57 

Half  Moon  Bay 37  80 

Southeast  Farallon  Light '  37  42 

San  Francisco  Bar 87  46 


San  Francisco  Bay^  S.  portion. 


San  Francisco  (Fort  Point).. 

Presidio 

Aleatraz  Light 

San  Francisco,  North  Beach  .. 
San  Francisco,  Mission  street . 


Goat  Island  (Yerba  Buena  Light). 

Oakland 

Alameda 

PolntAvisadero 

Roberts  Landing 


Mt.  Eden,  Mt.  Eden  Slough . . . . 
Union  City,  Union  City  Creek  . 

San  Mateo  roint 

Guano  Island 

Coyote  Hill  Creek  Entrance... 


Johnsons  Land'g,  Coyote  Hill  Creek 

Redwood  City  Creek  Entrance 

May  hews  Landing,  Newark  Slough. 
Ravenswood 


37  49 
87  48 
87  49 
37  48 
87  48 

37  48 
37  48 
37  46 
37  44 
87  41 

I  37  87 

I  37  36 

I  87  36 

37  34 

37  34 

37  34 
37  81 
37  32 
37  28 


Son  Francisco  Bay,  N.  portion.      ' 

Sausallto 87  61 

Angel  Island 37  61 

West  Berkeley 87  62 

Point  San  Quen  tin 87  66 

The  Brothers  Light 87  58 


San  Pablo  Bay. 


McNears  Landing 37  69 

Point  Wilson !  38  01 

Petaluma  Point '  88  06 

Sonoma  Creek  Entrance 38  09 


Carquines  Strait, 

Mare  Island  Light ,  38  04 

Wheatport 38  03 

Benlcia '  38  03 


Suisvn  Bay. 


I 


43  I  Seal  Bluff 88  03 

44  I  Suisun  Creek  Entrance 38  07 

I  45     Antioch,  San  Joaquin  River |  38  01 

Sacramento  River.  \ 


46  I  Collinsville 88  04 

47  Sacramento , 


Outer  coast 


48  '  Drakes  Bay 38  01 

49  I  Point  Reyefl  Light 38  00 

50  ToraalesBay 38  14 

51  I  Bodega  Bay 38  18 

62  I  Fort  Ross 38  31 


West. 


120  37 
120  40 
120  44 
120  60 

120  65 

121  11 
12152 

122  02 

122  27 

123  00 
122  38 


122  29 
122  27 
122  25 
122  24 
122  24 

122  22 
122  18 
122  18 
122  21 
122  10 

122  08 
122  06 
122  19 
122  16 
122  08 

122  06 
122  12 
122  04 
122  06 


122  29 
122  26 
122  18 
122  29 
122  26 


122  27 
122  19 
122  29 
122  24 


122  15 
122  13 
122  08 


122  03 
122  04 
121  49 


121  51 
121  80 


122  63 

123  01 

122  58 

123  00 
123  15 


h.m. 
802 
808 
803 
8  03 
804 

805 
8  07 
808 
8  10 
8  12 
8  11 


8  10 
8  10 
8  10 
8  10 
8  10 

809 
809 
809 
809 
809 

809 
808 
809 
8  09 
809 

8  08 
8  09 
808 
808 


8  10 
8  10 
809 
8  10 
8  10 


8  10 
8  09 
8  10 
8  10 


808  I 
808 
807  I 


8  07 
806  I 


8  12 
8  12 
8  12 
8  12 
8  13 


San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


8  09  San  Francisco  Ent  I 
8  09  San  Francisco  Ent  | 
8  09     San  Francisco  Ent 


Time  meridian, 
JtOPW. 


149 
149 
149 
149 
149 

149 
153 
153 
153 
153 
163 


163 

153  I 
153  ! 
153 
153  I 

153 
153 
153  I 
168  I 
153 

163 
163 
153 
153 
153 


158 
153 
163 


158  ' 
153 
163  * 
153 
163 


168 
163 
153 
163 


h.m. 
+0  86 
+0  44 
+0  69 
+1  13 
+1  16 

+123 
-0  59 
-0  47 
-0  61 
-0  57 
-0  01 


000 
+0  04 
+0  11 
+0  26 
+0  28 

+0  28 
+0  31 
+0  40 
+0  82 
+0  60 

+1  18 
+1  89 
+0  45 
+0  48 

+1  eo 

+1  24 
+0  66 
+  1  14 
+0  67 


+0  05 
+0  09 
+0  45 
+0  68 
+101 


+102 
+1  40 
+1  06 
+1  22 


San  Francisco  Ent '    153 
San  Francisco  Ent  I    153 


San  Francisco  Ent  I    163  ; 
San  Francisco  Ent  I    163  i 


158  .  +1  46 
153  +1  66 
163       +2  20 


San  Francisco  Ent,    153  1    +2  27 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent  I 
San  Francisco  Ent 


163 
163  I 
153 
153 
153 


+2  89 
+3  64 


+3  21 
+8  08 


-0  04 
-0  14 
+0  28 
-0  18 
-0  81 


h.  m. 
+0  88 
+0  47 
+0  59 
+1  19 
+1  22 

+1  81 
-0  42 
-0  38 
-0  89 
-0  86 
-0  07 


000 
+0  04 
+0  13 
+0  29 
+0  81 

+0  33 
+0  88 
+0  56 
+0  40 
+1  06 

+144 
+2  07 
+0  56 
+1  10 

+1  16 

+146 
+1  11 
+1  40 
+122 


+0  19 
+0  27 
+0  61 
+1  03 
+1  06 


+104 

+1  59 
+1  82 
+1  48 


+2  05 
+2  19 
+2  44 


+8  05 
+3  17 
+4  53 


+  4  15 
+10  24 


+  0  16 
+  007 
+  0  49 
+  002 
-Oil 


I 


MeanLinaer 
Low  Water. 


feet. 
-0.2 
-0.2 
-0.2 
-0.2 
0.0 

0.0 
+0.2 
+0.6 
+0.1 
-0.1 
-0.3 


0.0 

0.0 

-0,3 

-0.1 

+0.4 

+0.2 
+0.7 
+0.6 
+0.9 
-0.6 

+0.4 
-L6 
+1.6 
+2.2 
+2.2 

+2.7 
+2.5 
+2.4 
+2.4 


-0.4 
-0.2 
+0.6 
+0.8 
+0.4 


+0.1 
+0.8 
+0.7 
+0.7 


+0.9 
+0.8 

+a8 


+1.2 
+1.0 
+0.1 


+0.1 
-2.8 


feet 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
-0.1 
+0.2  1 
+0.1 
+0.1 
+0.1 


0.0 

-ai 

0.0 

+0.1 ; 

+0.1 

+ai 
+ai  I 

+0.2  I 

+0.2 

0.0 

+0.2 

-0.1 

+0.3 

+0.4. 

+0.4 

+0.4 
+0.3 

+a3 
+a3 


-^0.2 

-ai 

+0.1 

+ai 

+0.1 


0.0  ■ 
0.0  1 

+0.1 
+0.1  I 


0.0 
0.0 

ao 


+0.2  1 

+a2 
+ai 


+0l1 
-0.4 


+0.6  +0.2 
+0.4  +0.1 
-0.1  +0.1 
0.0  I  +0.1 
-0.1     +0.1 


tr. 

Lft' 

1.: 

IJA' 

0.?. 


UK   . 


LiS 
1.1: 
l.K 
1.1* 
0.V 

l.t^ 

1.21 
1.4t 
IM 

LW 
\.'r4 
IM 
1.54 


0,^1 
l.la 
l.K' 
l.(t> 
1.0* 


1.(0 

L£ 

L15 


L£ 

1.21 
i.:i 


l.s 
i.u 

lAK 


l.ft 

0.3? 


o.r  I 
as? 
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Interval. 

Range  of  tide. 

^uS^,iHr''«"^"'»'«- 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

1  Tropic  I 
Twn       *'W      Tronic 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com- 

paas. 

s 

1jW<4> 

inter-    range. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

East. 

A.m. 

A.  m. 

h,  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m.       feet. 

feet. 

feet. 

o 

1 

955 

345 

9  07a 

4  166 

8.6 

4.8 

2.2 

5.6 

1.8 

2.8 

i       3.4 

2.8 

3,0 

16.0 

•> 

10  02 

3  53 

9  14a 

4  246 

3.6 

4.8 

2.2 

5.5 

1.8 

2.8 

1       3.4 

2.8 

3.0 

16.0 

3 

10  17 

405 

930a 

4  856 

3.7 

4.9 

2.2 

5.6 

1.8 

2.8 

8.4 

2.8 

3.0 

16.0 

4 

10  31 

4  25 

9  44a 

4  556 

8.7 

4.9 

2.2 

5.6 

1.8 

2.8 

3.4 

2.8 

8.0 

16.5 

f) 

10  33 

4  27 

946a 

4  576 

8.8 

5.1 

2.3 

5.8 

1.9 

2.9 

1        3.5 

2.9 

3.1 

16.5 

6 

10  38 

434 

9  62a 

6  046 

4.0 

5.3 

2.4 

6.1 

1.9 

2.9 

3.6 

3.0 

3.2 

16.5 

7 

10  43 

4  24 

9  43a 

4  436 

4.0 

4.8 

3.1 

6.8 

1.6 

4.0 

4.3 

8.4 

3.9 

17.0 

8 

10  54 

4  27 

9  67a 

4456 

4.8 

6.2 

3.3 

7.1 

1.5 

4.1 

:        4.4 

8.6 

4.1 

17.0 

9 

10  48 

4  24 

948a 

4  436 

3.9 

4.7 

3.0 

6.6 

1.4 

3.9  , 1        4.2 

3.3 

8.8 

17.5 

10 

10  40 

425 

938a 

4  456 

3.7 

4.5 

2.9 

6.8 

1.4 

3.8 

4.1 

3.2 

3.6 

17.5 

11 

11  37 

4  55 

.    10  35a 

6  166 

3.5 

4.2 

2.7 

6.1 

1.4 

3.7 

4.0 

3.1 

8.6 

17.6 

12 

11  39 

608 

10  34a 

6  276 

3.9 

4.8 

3.0 

6.2 

1.3 

3.7 

6  40 

4.0 

3.2 

3.6 

17.6 

13 

1143 

5  07 

10  40a 

5  276 

4.0 

4.9 

3.1 

6.6 

1.4 

3.9 

706 

4.2 

3.2 

3.7 

]7.5 

14 

11  50 

5  16 

10  46a 

6  876 

3.6 

4.4 

2.8 

6.2 

1.4 

3.8 

4.1 

8.1 

3.6 

17.5 

15 

12  05 

532 

11  05a 

6  516 

3.7 

4.5 

2.8 

6.3 

1.4 

3.8 

4.1 

3.2 

3.6 

17.5 

16 

12  07 

534 

1108a 

5536 

4.2 

6.1 

3.2 

7.1 

1.5 

4.0 

4.4 

3.5 

4.1 

17.6 

17 

12  08 

6  87 

11  08a 

6666 

4.0 

4.8 

3.1 

6.8 

1.6 

4.0 

4.3 

3.4 

3.9 

17.6 

18 

12  11 

5  42 

11  19a 

6  026 

4.6 

6.4 

3.6 

7.3 

1.6 

4.0 

4.4 

3.6 

4.2 

17.6 

1  19 

12  20 

600 

11  23a 

6  186 

4.3 

6.2 

3.3 

7.1 

1.5 

4.1 

4.4 

3.6 

4.1 

17.6 

20 

12  12 

544 

11  16a 

6  026 

4.6 

5.6 

3.5 

7.5 

1.6 

4.2 

4.6 

3.8 

4.4 

17.6 

121 

005 

6  10 

-1  016 

6  316 

3.3 

4.0 

2.5 

5.8 

1.3 

3.6 

3.9 

2.9 

3.2 

37.6 

22 

033 

6  48 

-0  266 

7  076 

4.1 

5.0 

3.2 

6.8 

1.5 

4.0 

4.3 

3.6 

4.0 

17.6 

23 

0  55 

7  12 

-0  216 

7  ZGb 

2.5 

3.0 

1.9 

4.6 

1.2 

3.1 

3.4 

2.4 

2.7 

17.6 

24 

000 

600 

-0  636 

6  176 

5.1 

6.2 

3.9 

8.2 

1.6 

4.6 

4.8 

4.1 

4.8 

17.5 

25 

003 

6  14 

-0  476 

6  316 

5.7 

6.9 

4.4 

8.9 

1.8 

4.7 

6.1 

4.5 

6.2 

17.6 

26 

0  15 

6  20 

-0  356 

6  876 

6.7 

6.9 

4.4 

8.9 

1.8 

4.7 

5.1 

4.5 

5.2 

17.6 

27 

0  40 

650 

-0  086 

7  066 

6.2 

7.5 

4.8 

9.6 

1.8 

4.9 

6.3 

4.8 

6.5 

17.6 

;  28 

0  11 

6  15 

-0  386 

6  316 

6.1 

7.4 

4.7 

9.4 

1.8 

4.9 

6.3 

'  4.6 

5.4 

17.6 

1  29 

0  30 

6  46 

-0  196 

7  026 

6.0 

7.2 

4.6 

9.3 

1.8 

4.8 

6.2 

4.6 

5.4 

17.5 

,  30 

0  13 

6  27 

-0  866 

6446 

6.0 

7.2 

4.6 

9.3 

1.8 

4.8 

5.2 

4.6 

5.4 

17.6 

31 

11  44 

5  22 

10  45a 

6  456 

3.7 

4.6 

2.9 

6.0 

1.5 

3.6 

6  69 

8.8 

2.9 

8.4 

18.0 

32 

11  48 

580 

10  50a 

6  626 

3.8 

4.6 

8.0 

6.2 

1.5 

'  8.6 

3.8 

3.1 

3.5 

18.0 

33 

000 

565 

-0  636 

6  156 

4.3 

6.2 

3.4 

7.1 

1.7 

8.9 

4.3 

3.5 

4.0 

18.0 

34 

0  12 

606 

-0  426 

6266 

4.1 

4.9 

3.2 

6.8 

1.6 

3.8  ' 

4.2 

3.4. 

3.8 

18.0 

35 

0  15 

609 

-0  386 

6296 

4.2 

5.0 

3.3 

6.9 

1.6 

3.9 

4.2 

3.6 

8.9 

18.0 

36 

0  16 

6  07 

-0  306 

6  866 

4.0 

4.8 

3.1 

6.8 

1.5 

4.0 

4.8 

3.2 

3.7 

18.0 

37 

055 

703 

004b 

7226 

4.7 

5.6 

8.7 

7.6 

1.7 

4.1 

4.5 

3.6 

4.3 

18.0 

38 

020 

635 

-0  286 

6  696 

4.5 

6.4 

3.5 

7.4 

1.7 

4.0 

4.4 

3.6 

4.2 

18.0 

39 

036 

6  61 

-0  166 

7  116 

4.6 

6.4 

3.5 

7.4 

1.7 

4.0 

4.4 

3.6 

4.2 

18.0 

40 

1  00 

7  09 

0  106 

7  296 

4.8 

"6.6 

3.7 

7.6 

1.7 

4.1 

4.6 

8.6 

4.8 

■     18.0 

1  ^^ 

1  10 

723 

0  196 

7  426 

4.7 

5.6 

3.7 

7.6 

1.7 

4.1 

4.6 

3.6 

4.3 

18.0 

1  42 

1  35 

7  48 

0436 

8  086 

4.7 

5.6 

8.7 

7.6 

1.7 

4.1    

4.5 

8.6 

4.3 

18.0 

1  *^ 

1  43 

8  10 

0536 

8  296 

4.9 

6.9 

3.8 

7.9 

1.8 

4.2    

4.6 

3.9 

4.6 

18.0 

1  44 

1  55 

8  22 

1  W6 

8  416 

4.7 

5.6 

3.7 

7.6 

1.7 

4.1    

4.6 

3.8 

4.3 

18.0 

4b 

t 

3  11 

959 

2  156 

10  206 

3.9 

4.7 

8.0 

6.6 

1.6 

3.7    

4.1 

3.3 

3.7 

18.0 

46 

238 

9  21 

1  426 

9  426 

3.9 

4.7 

8.0 

6.6 

1.6 

3.7    

4.1 

3.3 

3.7 

18.0 

47 

7  21 

306 

5  526 

3  39a 

1.6 

1.8 

1.2 

3.2 

1.0 

2.3    

2.5 

1.6 

1.8 

17.0 

48 

11  33 

6  17 

10  36O 

6  356 

4.3 

5.2 

3.3 

7.1 

1.5 

4.1    

4.4 

3.6 

4.1 

17.6 

49 

11  23 

5  08 

lOt^la 

5  276 

4.2 

6.1 

8.2 

7.1 

1.6 

4.0  i 

4.4 

3.6 

4.1 

17.6 

60 

12  00 

550 

10  58a 

6  106 

3.7 

4.6 

2.9 

6.8 

1.4 

8.8' 4.1 

8.2 

3.6 

18.0 

51 

11  19 

5  03 

10  17a 

6  236 

8.8 

4.6 

2.9 

6.5 

1.4 

8.9; 4.2 

8.8 

8.7 

18.0 

52 

- 

11  05 

4  49 

10  03a 

6096 

3.7 

4.5 

2.9 

6.3 

1.4 

''•"i 1    *■' 

3.2 

3.6 

18.0 
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Table  3.— TIDAL  DIFFERENCES 


34 

35 
36 
37 
38 

39 

40 

41 

'  42 

'  43 

I  44 

45 

46 
I  47 
I  48 

49 

:60 


station. 


Geographic  ponition. 


Standard  (>ort  for 
reference. 


Lati- 
tude. 


NORTH    AMERICA    (Wkt 
Coast)— Continued. 

CALiFORNi  A— continued. 

Outer  coa«<— Continued. 

Point  Arenas  Light 

Navarro  River  Entrance 

Uttle  Riv/Br  Harbor 

Mendocino  Bay 

Fort  Bragg  Landing 

Westport 

Shelter  Cove 

Cape  Mendociifo  Bay 

Eel  River  Bar 

Humboldt  Bay  Bar 

Red  Bluff,  Humboldt  Bay 

Eureka,  Humboldt  Bay 

Trinidad  Harbor  Light 

Crescent  City  Light 

OREGON. 

ChetkoCove 

Rogue  River 

PortOrford 

Bandon,  Coqullle  River 

Coo%  Bay. 

Coos  Bay  Bar 

Empire 

North  Bend 

Marshfleld 

Vmpqua  River. 

Barat  Entrance 

Gardiner 

Outer  coast. 

Sluslaw  River  Entrance 

Alseya  Harbor  Entrance 

YaquiJia  Bap  arul  River. 

Bar  at  Entrahce 

Newport 

Yaquina  City* 

Oysterville 

Outer  coast. 

Nestugga  Bay  Entrance 

Hobsonvllle,  Tillamook  Bay  . . . 
Nehalem  River  Entrance 


OREGON  AND  WASHINGTON. 

Columbia  River. 


Columbia  River  Bar,  Oreg 46  13 

Point  Adams  (Clatsop).  Oreg 46  12 

Cape  DLsappointment,  Wash 46  17 

Astoria,  Oreg 46  11 

Skeppernawin  Creek,  Oreg 46  10 


North. 

O  I 

88  57 

89  12 
39  16 
39  18 
39  26 

39  38 

40  02 
40  26 
40  88 
40  45 

40  45 

40  48 

41  03 
41  45 


42  03 
42  25 

42  44 

43  07 


43  21 
43  24 
43  25 
43  22 


43  41 
43  44 


44  01 
44  28 


44  37 

44  38 
44  36 
44  35 


45  09 
45  34 

45  40 


Tongue  Point,  Oreg 46  13 

Marsh  Island  Creek.  Oreg 46  14 

Three  Tree  l*oint.  Wash 46  16 

Cathlamot.  Wash 46  12 

Eagle  Cliff,  Wash I  46  11 

Oak  Point,  Wash 46  11 

Rinearson,  Oreg 46  08 

Rainier,  Oreg '  46  05 

" 46  00 

45  51 
45  39 
45  37 


Kalama,  Wash 

St.  Helens  Bar,  Oreg 

Willamette  River  Entrance,  Oreg. 
Old  Fort  Vancouver,  Wash. 


I 


West. 


123  44 
123  45 
123  47 
123  47 
123  49 

123  47 

124  03 
124  25 
124  19 
124  15 

124  13 
124  10 
124  09 
124  12 


124  16 
124  25 
124  30 
124  25 


124  21 
124  17 
124  14 
124  13 


124  12 
124  06 


124  07 
124  06 


124  05 
124  04 
124  02 
124  01 


123  59 
123  57 
12:J5« 


124  05 

123  59 

124  03 
123  50 
123  55 

123  46 
123  35 
123  31 
123  23 
123  12 
123  11 

123  Oo 
122  56 
122  51 
122  4H 
122  46 
122  39 


h.  m. 
8  15 
8  15 
8  15 
8  15 
8  15 

8  15 
8  16 
8  18 
8  17 
8  17 

8  17 
8  17 
8  17 
8  17 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
.8  16 


8  16 
8  16 
8  16 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  13 
8  13 

8  12 
8  12 
8  11 
8  11 
8  11 
8  11 


Name. 


San  Francisco  Ent 
San  Francisco  En  t 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Asitoria 

Astoria 

Astoria 

Astoria 

Astoria 


Astoria . . . 
Astoria . . . 
Astoria . . . 
Astoria . . . 
Astoria . . . 

Astoria . . . 
Astoria  . . . 
Astoria  . . . 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 
Sun  Diego 
Stm  Diego 


153 
153 
153 
153 
153 

153 
153 
158 
157 
157 

157 
157 
157 
157 


157 
157 
157 
157 


157 
157 
157 
157 


157 

157 


157 
157 


157 
157 
157 
157 


157 
167 
157 


157 
157 
157 
157 
157 

157 
157 
157 
149 
119 
149 

149  I 
149  I 
149  ■ 

149 ; 

149  I 
149 


Tidal  difference*. 


Time. 


HW. 


LW. 


Time  meridian, 
19CP  W. 


h.  m. 
-0  58 
-0  55 
-1  04 
-0  69 
-0  34 

-0  84 
-0  43 
-0  31 
-1  28 
-1  05 

-0  59 
-0  41 
-1  11 
-1  05 


h.  m. 
-0  37 
-038 

-  0  41 

-  0  34 

-  0  08 

-  0  14 
-0  22 
-005 

-  1  45 

-  1  21 

-  1  15 
-055 

-  1  29 

-  1  25 


-0  57  ! 
-0  55  I 
-1  05 
-1  05  I 


1  15 
1  00 
1  24 
065 


-0  43 

000 

+0  40 

+1  61 


-0  08 
+0  14 


-0  30 
-0  38 


-0  51 
+  0  01 
-H  0  44 
+  1  19 


-  0  10 
+  027 


-  0  16 

-  0  49 


-0  49  I  -  1  04 
-0  45  -  1  03 
-0  32  '  -  0  41 
-0  19     -  0  20 


-0  27 
-0  08 
-0  31 


-0  29 
-0  09 
-0  17 
0  00 
-0  02 

+0  19 
+0  41 
+1  08 
+5  12 
+5  34 
+6  49 

+6  12 
+6  25 
+6  65 
+7  56 
+9  27 
+  9  58 


-  0  80 

-  OIH 

-  0  44 


-  0  31 

-  0  12 

-  0  22 
000 

+  005 

+  030 
+  0  51 
+  1  16 
+  6  11 
+  7  06 
+  7  17 

+  7  88 
+  7  69 
+  828 
+  928 
+  10  55 
+11  29 


Baijo 
Height.  of 

TMf?*. 

HW.      LW. 


Mean  Lower 
Imw  Water. 


feet.   • 

-0.3  ' 
+0.2 
-0.1 
+0.1 


0.0 
0.0 

--0.1 
0.0 

+0.1 


-^-0.2  +0.1  I 

+  0.2  +0.1 

+0.1  -0.1 

-2.1  -0.2 

-2.2  -0.2 


•J./ 
l.v 

lilt 

la 
1  •!■. 


-2.1  -0.2  0.-5J 

-L9  -0.2  ,  0.:^ 

-1.9  -0.2  0~ 

-l.S  -0.2  (J.~ 


:,o    -0.2  o.r. 

-2,0  .  -0.2  '  o.n 

-1.7  I  -0.2  I  O.:*: 

-2.3     -0.2  1  Or 


-1.7 
-2.6 
-2.4 
-2.1 


-0.2  t'i 

-0.2  a<a 

—0.2  0.W 

-0.2  a:i^ 


-1.4     -0.1 
-1.4     -0.2 


-1.2     -0.1 
-0.5        0.0 


0.M 


0.91 


-0.4 

-0.2 

-0.1 

0.0 


0.0  D,!»l 

0.0  I     0.«T 

0.0  '     0.* 

0.0  i.w 


-0.5  '      0.0       f'-?- 

0.0  i      0.0       1  » 

-0.2        0.0       O.iC 


-0.2 
-0.1  I 
-0.1  I 

0.0 
+0.2 

-0.il 
-0.5  ' 
-0.8 
+  1.2  , 

0.0 
-0.2  I 
I 
-0.7 
-1.1 
-1.4  1 
-2.1  ! 
-3.2  ' 
-3.5  , 


0.0  i 
0.0  ' 
0.0 
0,0 
0.0 

0.0 
0.0 
0.0 

+0.1 
0.0 

-0.1 

-0.1 
-0.2 
-0.2  , 
-0.3 
-0.5 
-0.5 


V> 

0.:" 
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Interval. 


Range  of  tide. 


Mean. 


j=    Hwr. 


h.  TO. 
10  3A 
10  39 
10  30 

10  3iS 

11  00 


LWI. 


19 

;  20 

21 
22 


23 
24 


39 
40 
41 
42 

4;i 

41  ! 

45 
4t) 
47 
4S 
A'} 
^  50  I 


s 
y 

10 

11 

12 
13  1 
14 


11  00 

10  50 

11  00 
11  10 
11  33 

11  39 
11  57 
11  27 
11  33 


15  11  41 

16  I  11  42 

17  11  32 

18  '  11  32 


11  55 
0  13 
0  53 
2  04 


0  05 
086 


12  09  I 
12  01 


27  11  50  I 

28  11  54  ■ 

29  12  07  ' 

30  12  20 


31  12  12  I 

32  12  31 

33  12  08  I 


12  10 
0  o:>  ' 

12  22 
0  15 
0  12  ' 


0  31  , 

0  57  ' 

1  19 

1  5:i 

2  k;  I 
2  31 

2  55  ' 

3  OH 

3  39 

4  40 
6  11 
6  42 


Tropic. 


HHWI. 


I 


A.  m. 
4  21 
4  25 

4  17 
4  24 

4  50 

4  44 
4  35 

4  50 
455 

5  19 

5  25 
5  45 
5  11 
5  15 


5  25 
5  39 
5  15 
5  44 


5  49 

6  41 

7  24 
769 


6  SO 

7  08 


6  25 
5  52 


6  37  ! 

5  38 

6  00  i 
C  21 


c  11  ; 

6  '23  , 

5  57  I 


6  10  ; 

6  29 
6  19 
6  42  I 

6  -16 

7  12 
7  37 
7  59 
9  05 

10  01 
10  12 

10  34 

10  55 

11  25  . 
000 

1  30 

2  01 


LLWI. 


A.  m. 
9  32a 
9  35a 
9  80a 
9  33<( 

10  00a 

10  00a 
9  50a 
10  00a 
10  28<i 
10  51a 

10  57a 

11  16a 
10  46a 
10  53a 


11  00a 
11  Ola 
10  62a 
10  50a 


11  15a 
0  816 

0  lOb 

1  226 


0335 
0036 


11  31a 
U  25o 


11  14a 
11  19a 
11  82a 
11  45a 


11  86a 
11  56a 
11  33a 


11  35rt 

-  0  306 
11  47a 

-  0  226 

-  0  226 

-  0  016  ; 

0  216  ' 

0  426 

1  VH> 

1  316  j 

1  466  ' 

2  066  ' 
2  186 

2  A:^b   I 

3  396  ' 

4  466 

5  0-16 


A.  TO. 
4  426 
4  466 
4  366 

4  446 

5  096 

5036 

4  546 

5  096 
5  156 

5  396 

6  456 
6  a56 
6  316 
5  346 


6  456 
6  596 
6  346 
6  046 


6  086 

7  026 

7  456 

8  196 


6  486 

7  276 


6  436 
6  096 


6  546 

5  mt 

6  176 
6  386 


6  286 
*6  406 
6  146 


6  276 
6  466 
6  3«i6 

6  586 

7  026 

7  296 

7  5-16 

8  176 

9  246 
10  236 
10  316 

10  586 

11  196 
11  516 

0  30a 
2  Wit 
2  48a 


Mean  <  Spring 
(Mn).  (Sg). 


feet. 
3.4 
8.6 
4.0 
3.8 
3.9 

4.0 
4.0 
3.9 
4.4 
4.3 

4.4 
4.6 
4.6 
4.7 


4.5 
4.6 

4.8 
4.2 


4.8 
3.9 
4.1 
4.4 


5.0 
5.1 


6.2 
6.8 


5.9 
6.1 
6.2 
6.3 


5.8 
6.3 
6.1 


6.1 
6.2 
6.2 
6.4 
6.5 

6.2 
5.8 
5.5 
4.9 
3.8 
3.7 

3.2 
2.9 
2.6 
2.0 
1.1 
0.8 


feet. 
4.1 
4.4 
4.8 
4.6 
4.7 

4.8 
4.8 
4.7 
5.6 
6.3 

6.5 
6.7 
5.7 
5.8 


Tropic  diurnal 
inequality. 


Neap 

(Np). 


feet. 
2.6 
2.8 
3.1 
2.9 
3.0 

3.1 
3.1 
3.0 
8.2 
3.1 

3.2 
3.3 
3.3 
3.4 


6.0 
4.8 
5.1 
6.3 


6.2 
6.3 


6.6 
7.2 


7.3 
7.6 
7.7 

7.8 


7.2 

7.8 
7.6 


7.6 

7.7 ; 

7.7  I 

1. 1  ; 
8.1 

7.7  ' 
7.2 
6.H  I 
6.1 
4.7  ' 
4.6 

4.0 
3.6  I 

3.2  I 
2.5  I 
1.4  - 
1.0  , 


Great 
tropic 

(Gc). 


6.6 

3.2 

5.6 

3.2 

6.0 

3.5 

6.2 

3.0 

feet. 
6.9 
6.2 
6.8 
6.5 
6.6 

6.8 
6.8 
6.6 
6.5 
6.4 

6.5 
6.7 
6.7 
6.9 


6.5 
6,5 
7.0 
6.3 


3.5 
2.8 
3.0 
3.2 


3.6 
3.7 


3.7 
4.2 


4.3 
4.4 
4.5 
4.5 


4.2 
4.5 
4.4 


4.4  j 

4.5  I 

4.5  I 
4.8 

4.7  I 

4.5 

4.2  , 

4.0  ' 
3.5  1 

2.7 

2.7  I 

2.3  I 

2.1  I 
1.9  I 
1.4 
0.8  ' 
0.6 


7.0 
6.9 
6.1 
6.5 


7.3 
7.4 


7.5 
8.2 


8.3 
8.6 
8.7 

8.8 


8.2 
8.8 
8.6 


8.6 
8.7 
8.7 
9.0 
9.0 

8.7 
8.2 
7.9 
7.2 
5.8 
5.6 

5.0 
4.6 
4.2 
3.4 
2.1 
1.7 


HWQ.  !  LWQ. 


feet. 
1.3 
1.4 
1.6 
1.4 
1.4 

feet. 
3.6 
3.8 
4.0 
8.9 
8.9 

1.6 
1.6 
1.4 
1.6 
1.6 

4.0 
4.0 
3.9 
3.1 
3.0 

1.6 
1.6 
1.6 
1.6 


1.6 
1.6 
1.7 
1.6 


1.7 
1.6 
1.6 
1.6 


1.7 
1.7 


1.7 
1.8 


1.8 
1.9 
1.9 
1.9 


1.9 
1.9 

1.9 


1.9 
1.9 
1.9 
2.0 
1.9 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

1.4 
1.8 
1.2 
1.1 
0.8 
0.7 


niiirnAl  WRVP  i  Mean  sea  level 
iJiurnai  >\ave.  above  planeof-, 

I  "■ 

Tropic 

HW      Tropic   Predic-  Tropic 
Inter-    range.     tion.*».     LLW. 

val. 


3.1 
8.1 
8.1 
3.2 


8.1 
3.1 
3.2 
3.0 


8.2 
2.9 
3.0 
3.1 


3.3 
8.3 


8.4 
3.6 


3.6 
3.6 
8.7 
3.7 


3.5 
3.7 
8.6 


3.6 
3.7  ■ 

3.7  i 
4.0 
3.7  ! 

3.7! 
3.5  ' 
3.5 

3.3 ; 

2.9  ' 

2.8 

2.6 
2.5  I 
2.4  I 
2.1  I 
1.5 
1.3  , 


'  Varla- 
,  tion  of 
the  com 
'    pass. 


8  19 


feet.    I 
3.9 

4.1  1 
4.3  I 
4.2 

4.2  , 

4.3 

4.3  I 
4.2  i 
8.5  I 
3.5  ; 

3.5  I 

3.6  I 
3.6 
8.6 


3.6 
8.6 
3.7 
8.4 


3.7 
8.3 
3.4 
8.6 


3.7 
3.8 


3.8 
4.0 


4.1 
4.1 
4.2 
4.2 


4.0 
4.2 
4.1 


4.1 
4.2 
4.2 
4.3 
4.3 

4.2 
4.0 
3.9 
3.7 
3.3 
3.2 

8.0 
2.8 
2.7 
2.4 
1.8 
1.5 


feet. 
8.0 
3.1 
3.4  , 
3.2  ' 
3.3 

3.4 
3.4 
3.3 
3.3 

8.2  ' 

3.3  . 
8.4 
8.4 
8.6 


8.4 
3.4  ' 
8.6 
3.2  : 


8.5 
8.0 
3.1  , 

8.8  I 


8.7 
3.7, 


3.8 
4.2 


4.2'' 
4.3 
4.4 
4.5 


4.2 
4.6 
4.3 


4.3 
4.4 
4.4 
4.6 
4.6 

4.4 

4.2  I 
4.0  I 
3.6 
2.9  ' 
2.8 

2.5  I 

2.3 

2.1 

1.7  ' 

1.1 

0.9 


feet. 
3.3 
3.5 
3.9 
3.7 
8.8  I 


3.1  I 
3.6 

3.5  _ 

3.6  I 
8.7 
3.7 

3.8 


3.6 
3.6 
3.8 
3.6 


3.8 
8.3 
3.4 
3.6 


4.0 
4.0 


4.1 
4.5 


4.7 

4.7  I 

4.8  , 

4.9  , 


4.5 
4.9 
4.7 


4.7 

4.8 
4.S 
4.9 
4.9 

4.S 
4.5 
4.3 
3.9 
3.2  I 
8.1  I 

2.8 
2.0  I 
2.4  , 
1.9 
1.2 
1.0 


Ea9t, 

o 
18.0 
18.6 
18.6 
18.6 
18.5 

19.0 
19.0 
19.0 
19.0 
19.6 

19.5 
19.5 
19.5 
20.0 


20.0 
20.0 
20.0 
20.6 


20.5 
20.5 
20.5 
20.5 


21.0 
21.0 


21.5 
21.5 


21.5 
21.5 
21.5 
21.5 


22.0 
2'aO  I 
22.0  ' 


22.5 
22.5 
22. 5 
22.  i= 
22. 5 

22.6 
22. 5 
22.5 
22.5 
22.5 
22.5 

22.5 
22.0 

2e.o 

22.0 
22.0 
22.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (Wk8T 
Coast) — Continued. 

WASH  INGTON— con  tlnued . 

Columbia  i?nrr— Continued. 

Willnpa  Bay  Entrance 

South  Bend.  Willapa  Bay 

Oysterville,  Willapa  Bay 

Sealand,  Willapa  Bay 

Grays  Harbor  Entrance 

Hoouiam,  Grays  Harbor 

Lala^aw,  Grays  Harbor 

Destruction  Island 

Quilllhute  River 

CapeAlava  (Flattery  Rocks) 

Juafi  de  Fuca  Strait. 

Cape  Flattery  Lt.,  Tatooah  Island. 

Neah  Bay 

Pysht  River  Entrance 

Port  Angeles 

New  Dungeness  Light 

Washington  Harbor 

Port  Discovery 

Smith  Island  Light 

Partridge  Point 

Admiralty  InleL 

Port  Townbend 

Marrowstone  Point 

Oak  Bay 

Hood  Oa7i€U, 

Port  Ludlow 

Port  Gamble 

Seabeck 

Union  City 

Puget  Sound. 

Point  No  Point  Light 

Port  Madison 

West  Point  Light,  Shilshole  Bay.. 

Seattle,  Elliott  Bay 

PortBlakely 

Bremerton,  Port  Orchard  Naval  Sta 

Tacoma 

Stei  lacoom 

Dofflemyer  Point,  Budd  Inlet 

Olympia,  Budd  Inlet 

Possession  Sound  and  Port  Susan. 

Muckilteo 

Tulalip 

LI  vingston  Bay 

Saratoga  Passage. 

Holmes  Harbor , 

Coupevllle , 

Skagit  Bay. 

Utsalady 

La  Conner 

Deception  Pass 

Rosario  Strait,  etc. 

Burrows  Bay,  Allan  Island , 

Anacortes,  Fidalgo  Island 

Thatcher  Pass.  Decatur  Island 

Pea  vine  Pass,  Obstruction  Island  .. 

Strawberry  Bay,  Cypress  Island 

Eagle  Harbor,  Cypress  Island 
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Interval. 


Range  of  tide. 


B 


Mean. 


Tropic. 


HWI.     LWI 


HHWI.      LLWI 


Mean 

X"!' 

Neap 

(Mn). 

(Np). 

feet. 

feet. 

/eeL 

6.2 

7.7 

4.6 

.    7.6 

9.3 

5.4 

7.4 

9.2 

5.3 

7.4 

9.2 

5.3 

6.9 

8.6 

5.0 

8.3 

10.8 

6.0 

7.0 

8.7 

5.0 

7.3 

9.1 

5.3 

6.7 

8.3 

4.8 

7.1 

8.8 

5.1 

6.7 

7.1 

4.1 

5.8 

7.2 

4.2 

5.8 

6.6 

3.8 

4.4 

5.3 

8.4 

4.2 

5.0 

3.3 

4.8 

5.8 

3.7 

4.9 

5.9 

3.8 

4.7 

5.6 

3.7 

5.0 

6.0 

3.9 

5.2 

6.2 

4.0 

5.6 

6.7 

4.4 

6.0 

7.2 

4.7 

6.3 

7.6 

4.9 

6.7 

8.0 

5.2 

8.0 

9.6 

6.2 

8.1 

9.7 

6.3 

6.6 

7.9 

5.2 

7.5 

9.0 

6.8 

7.6 

9.1 

5.9 

7.7 

9.2 

6.0 

7.8 

9.4 

6.1 

7.8 

9.4 

6.1 

8.2 

9.8 

6.4 

9.2 

11.0 

7.2 

10.7 

12.8 

8.4 

10.8 

13.0 

8.4 

6.9 

8.3 

5.4 

7.3 

8.8 

5.7 

9.0 

10.8 

7.0 

8.5 

10.2 

6.6 

8.2 

9.8 

6.4 

7.9 

9.5 

6.2 

7.7 

9.2 

6.0 

5.2 

6.2 

4.1 

5.2 

6.2 

4.1 

6.3 

7.6 

5.0 

5.4 

6.5 

4.2 

5.5 

6.6 

4.3 

6.3 

6.4 

4.1 

5.5 

6.6 

4.3 

tropic 
(Gc). 


Tropic  diurnal    T>i„-n-.i  ^-vp    Mean  sea  level 
Inequality.       »i«rnal  wave,  aboveplaneof- 


HWQ. 


LWQ. 


Tropic ' 
HW 

inter- 
val. 


Tropic 
range. 


Predlc- ,  Tropic 
tions.     LLW. 


Varia- 
tion of 
the  com 
pass. 


10 


11 
12 
13 
14 
15 

16 

17  ; 

18  I 

19  ; 


20 
21 
22 


23  ' 

24  I 
25 
26 


I  28 
29 

81  ' 

32 
33  I 
34 
35 


87  ' 


40 
41 


42 

■  43 

44 


45 

46 
47 
48 

■  49  I 
50 


h.  m. 
0  00 
0  45 
0  85 
0  45 

12  15 

0  26 
001 
12  00 
12  18 
12  07 


008 
000 

1  17 

2  10 

2  42 

306 

3  19 
3  40 
3  46 


3  47 
856 
3  58 


4  00 
4  03 
434 
4  18 


4  07 
420 
4  21 
4  22 
4  25 

4  27 
4  32 

4  46 
4  51 
4  55 


4  25 
4  15 
4  89 


4  17 

4  19 


4  20 

4  25 
4  05 


403 
4  02 
4  25 

4  28 
4  20 
4  30 


h,  m. 
6  00 
6  35 
630 
6  40 

5  45 

628 

6  28 
555 
600 
602 


6  16 

6  18 

7  16 

8  23 

8  34 

902 

9  12 
928 
930 


932 
9  47 
9  61 


956 
10  00 
10  33 
10  30 


10  02 
10  23 
10  30 
10  33 
10  29 

10  35 

10  45 

11  04 
11  14 
11  20 


10  25 
10  42 
10  29 


10  30 
10  36 


10  36 
10  39 
10  06 


945  , 
10  19  I 
10  00  I 
10  00 
10  00 
10  30 


h.  TO. 
-0356 
0  136 
0  086 
0  136 
11  42a 

-0  046 

-  0  296 

11  28a 

11  45a 

11  35a 


0286 
0366 
0  396 

3  41a 

4  39a 

456a 

5  07a 
535a 
538a 


6  39a 
6  87a 
5S6a 


5S6a 
636a 
558a 
6  42a 


6  40a 
638a 
633a 
6  34a 
5  51a 

5  49a 
666a 
605a 

6  04a 
608a 


5  56a 

6  44a 
5  &9a 


539a' 
5  42a 


5  46a: 
5  51a 
550a 


6  4Sal 
6  00a 
609a' 
6  11a 
6  04a 
6  13a; 


A.  m. 
6  176 
6606 
6  456 
6666 
6  016 


6  426 
6  446 
6  116 
6  166 
6  186 


6  346 

6  356 

7  346 

8  166 
8  276 

8  566 

9  066 
9296 
9  346 


9266 
9  416 
9456 


9  606 
9556 
10  286 
10  256 


9  676 
10  186 
10  206 
10  246 
10  246 

10  306 
10  406 

10  596 

11  106 
11  166 


10  206 
10  376 
10  246 


10  256 
10  306 


10  316 
10  346 
9  596 


9  396 
9  546 
9  546 
9  M6 
9  616 
10  246 


feet 

/eel. 

8.7 

1.9 

10.3 

2.1 

10.2 

2.1 

10.2 

2.1 

9.6 

2.0 

11.2 
9.7 

10.0 
9.8 
9.8 


8.1 
8.2 
7.7 
8.3 
8.2 

9.1 
9.3 
9.0 
9.4 


9.5 
10.3 
10.8 


11.3 
11.8 
13.6 
13.7 


11.7 
12.6 
12.6 
12.7 
13.3 

13.3 
13.8 
15.2 
17.1 
17.3 


12.1 
12.6 
14.9 


14.3 
13.9 


13.5 
13.2 
9.7 


9.7 
11.3 
10.0 
10.1 

9.9 
10.1 


2.2 
2.0 
2.0 
2.0 
2.0 


1.8 
1.8 
1.8 
1.0 
0.9 

1.0 
1.0 
1.0 
1.0 


0.6 
1.1 
1.1 


1.2 
1.2 
1.3 
1.3 


1.2 
1.8 
1.4 
1.4 
1.3 

1.3 
1.3 
1.4 
1.6 
1.6 


1.2 
1.2 
1.4 


1.3 
1.3 


1.3 
1.3 
1.0 


1.0 
1.2 
1.1 
1.1 
1.1 
1.1 


/eet. 
3.7 
4.0 
4.0 
4.0 
8.9 

4.2 
3.9 
4.0 
8.8 
8.9 


8.5 
8.6 
3.4 
7.5 
7.1 

7.6 
7.7 
7.5 
7.8 


8.1 
8.2 
8.6 


8.7 
90 
9.8 
9.9 


8.9 
8.6 
8.6 
8.7 
8.8 

8.0 
9.9 
10.6 
11.3 
11.4 


9.1 
9.3 
10.4 


10.1  I 
9.9 


9.7 
9.6 
7.9 


7.9  ■ 

8.7; 
8.1 
8.1  ' 
8.0 
8.1 


h.  m. 


926 


962 


feet. 
4.2 
4.6 
4.6 
4.6 
44 

4.8 
4.4 
4.6 
4.3 
4.4 


4.0 
4.0 
3.9 
7.5 
7.1 

7.6 
7.7 
7.6 
7.8 


8.1 
8.2 
8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.6 
8.6 
8.6 

8.8 

8.0 
9.9 
10.6 
11.3 
11.4 


9.1 
9.4 
10.4 


10.1 
9.9 


9.8 
9.6 
7.9 


7.9 

8.8 
8.1 
8.2 
8.0 

8.2 


feet. 
4.4 
5.2 
5.1 
5.1 
4.8 

6.6 
4.9 
6.0 
4.7 
4.9 


4.1 
4.1 

3.8 
4.8 
4.6 

6.0 
6.1 
4.9 
5.2 


7.4 
7.6 
7.9 


8.2 
8.5 
9.4 
9.6 


8.4 
8.7 
8.8 
8.9 
9.0 

8.7 
9.6 
10.2 
11.3 
11.3 


8.6 
8.9 
10.1 


feet. 
4.8 
5.6 
6.5 
5.5 
5.2 

6.0 
5.3 
5.6 
5.2 
5.3 


4.4 
4.6 
4.2 
6.7 
6.3 

5.8 
5.9 
6.7 
6.0 


6.2 
6.5 
6.8 


7.1 
7.4 
8.4 
8.5 


7.3 
7.0 
7.7 
7.8 
8.3 

8.6 
8.6 
9.3 
10.5 
10.6 


7.6 
7.9 
9.1 


9.7 

8.9 

9.5 

8.6 

9.3 

8.4 

9.2 

8.3 

7.3 

6.2 

5.8 

6.2 

6.2 

7.1 

6.5 

6.3 

6.6 

6.4 

6.4 

6.3 

5.6 

6.4 

EatL 
o 
23.0 
23.0 
23.0 
23.0 
23.0 

23.0 
23.0 
23.6 
24.0 
24.0 


24.0  I 
24.0 
24.0  ' 
24.0 
24.0  I 

24.0  ' 
24.0 
24.0 
24.0 


I 


23.6 
23.5 
28.5 


23.5 
23.6 
23.5 
2a5 


23.5 
23.5 
23.0 
23.0 
23.0 

23.0 
28.0 
23.0 
23.0 
23.0 


23.6 
28.6 
23.6 


23.6 
24.0 


28.6 
24.0 
24.0 


24.0 
24.0  i 
24.0 
24.0 
24.0  I 
24.0 
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TABLE  3.— TIDAL  DIFFERENCES 


!  QeoKraphlo  p«.iU..n.  j       ^""'llr.fjLP?!' '" 


Tidal  differences. 


B  I 


Station. 


I  Longitude. 

'  Lati-   . 

tu(ie. 

Arc.     Time. 


Name. 


Page. 


NORTH  AMERICA  (West 
Coast)— Continued. 

WASHINGTON— continued. 

PadiUa  Bay. 


Xorlh. 


Wett. 


1  Bayview I  4.s  29 

2  Hatlsland 4H  :i2 

BeUingkam  Bay.  ^ 

I    3     William  Point,  SamiHh  Island 4H  35 

4     Chuckanut  Bay 148  40 

I    5     Bellingham 48  43 

I 
Lummi  Bay,  , 

I    6     PointMigley 48  45 

'    7     Sandy  Point ;  48  47 

Georgia  Strait.  j 

!    8     BirchBay 48  ft.'i 

'    9     Drayton  Harbor.  Semlamoo  Bay . . .    49  00 


San  Juan  Channel. 

10  Cattle  Point,  San  Jnan  iHland. 

11  Green  Point,  i«pieden  Island  .. 

Haro  Strait. 


48  21  ' 

48  3S  I 


12  Kanaka  Bav,  San  Juan  Lslund 18  29 

13  Roche  Harbor,  San  Juan  I.sland . . . . '  48  87 

14  Turn  Point.  Stuart  Island '  48  41 

15  Alden  Point,  Patos  Island 48  47 


BRITISH  COLUMBIA. 

16  ♦Esquimau  Harbor,  Vancouver  I  — 

17  ♦Victoria  Harbt>r,  Vancouver  Island . 

18  ♦Discovery  Island  Light 

19  Artivc  Pass.  Mayne  Inland 

20  Cowrichin  Harbor,  Vancouver  I 


Port  Augusta,  Vancouver  Inland  . 
Baker  Paxsage,  Hernando  Island. 

Surge  Narrows,  Read  Inland 

Rende7.vou.s  Inlands 

Stuart  Island,  Bute  Inlet 


26  Port  Graves,  Gambler  I..  Howe  Sd 

27  Walts  Point ,  Howe  Sound 

28  Nanaimo  Harlx)r,  Vancouver  I 

29  j  Nanocwo  Harbor.  Vancouver  I 

30  Pendpr  Iturbor,  Malaspina  Strait  . 


31 
32 
33 
31 
,  35 

'  36 

I  37 

I  38 

39 

40 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 


48  26 
48  25 
48  25 
48  52 
48  46 


Maple  Bay,  Vancouver  Island 48  50 

Oyster  Harbor,  Vancouver  Island  . .  49  00 
North  Sand  Heads  Light,  Fra.«H>r  R.  49  05 
.\tkinson  Point  Lt..  Burrard  Inlet.  .\  49  20 
Vancouver,  Burrard  Inlet 49  17 


49  29 
49  41 
49  10 
49  16 
49  38 


Waddington  Harbor,  Bute  Inlet  ... 
Gowlland  Har.,  Discovery  Passage. 
fSEYMoVR  Narrows.  Disrovery  P.. 
Cameleon  Harbr)r,  Nodales  Clian  .. 
Knox  Bav,  Thurlow  Island 


49  37  I 

50  01 
50  16 
50  17 
50  23 

50  05 
50  05 
50  08 
50  20 
50  24 


Beaver  Creek,  Loughboro  Inlet 50  31 

Forward  Harbor 50  29 

Towize  Harbor 50  32 

PortNcville .SO  31 

Port  Harvey,  Call  Creek 50  34 

Sergeaunt  Passage 50  42 

Farewell  Harbor,  Blackflsh  Sd 50  36  ; 

Duskv  Cove.  Bonwick  Inland 50  42 

Sundav  Harbor,  Crib  Island 50  44 . 

Cu  Hen  Harlx)r,  Fi  f e  Sound 50  46 


122  29 
1*22  33 


122  32 
122  30 
122  31 


122  43  I 
r22  42 


122  45 
122  46 


122  58 

123  07 


123  04 
123  08 
123  14 
122  58 


123  27 
123  23 
1-23  13 
123  18 
123  37 

123  36 
123  48 
123  16 
123  16 
123  11 

123  24 
123  13 

123  57 

124  10 
124  03 

124  51 

124  57 

125  07 
12.>  05 
125  09 


124  52 

125  16 
125  23 
125  20 
125  39 

125  38 
125  47 

125  48  , 

126  04 
126  17  ■ 

126  11 
126  42 
126  40 
126  42 
126  45 


A.m. 
8  10 
8  10 


8  10 
8  10 
8  10 


8  11 
8  11 


8  11 

8  11 


8  12 
8  12 


8  12 
8  13 
8  13 
8  12 


8  14 
8  14 
8  13 
8  13 
8  14 

8  14 
8  15 
8  13 
8  13 
8  13 

8  14 
8  13 
8  16 
8  17 
8  16 

8  19 
8  20 
8  20 
8  20 
8  21 

8  19 
8  21 
8  22 
8  21 
8  2:^ 

8  23 
8  23 
8  23 
8  24 
8  25 

8  25 
8  27 


PortTownsond. 
Port  Town.send. 


Port  Townsend . 
Port  Townsend . 
Port  Townsend . 


Port  Townsend - 
Port  Town.send. 


Port  Townsend . 
Port  Townsend . 


Port  Town.Hend . 
Port  Townsend . 


Port  Townsend . 
Port  Townsend. 
Port  Townsend . 
Port  Townsend. 


Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend. 

Port  Townsend . 
Port  Townsend. 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 

Port  Townsend. 
Port  Townsend . 
Port  Townsend. 
Port  Town.-end . 
Port  Townsend . 

Port  Townsend . 
Port  Townsend . 
Port  Townsend. 
Port  Townsend . 
Port  Townsend . 

Port  Townsend . 
Port  Townsend . 
Port  Townsend . 

Sitka 

Sitka 


161 
161 


161 
161 
161 


161 
161 


161 
161 


161 
161 
161 
161 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
.^itka  . 

Sitka  . 

Sitka  . 
8  27  !  Silka  . 
8  27  Sitka  . 
8  27  Sitka  . 


.  161 

.  161  , 

.  161  I 

-  161 

.  161 

.  161 

.  161 

.  161 

.'  161 

.  161 

..  161 

.|  161 

.  161 

.[  161 

.  161 

.  161 

.  161 

.  161 

.  161 

.  161 

.  161 

.  161 

.  161 ; 

.  IfVi 

.  16.=S 

.  16.5 

.  1<>5 

.  16.-> 

.  IfWS 

.  165 

.  165 

,  1(V> 

.  165 

.  165 

.  165 


Time. 


Height. 


Rstii. 


I     HW.  LW.        HW.      LW 


Time  meridian, 
120°  W. 


h.  m.  ' 

+1  02 
-^0  42  1 


A.m.  , 

+  1  17  I 
+  1  07  I 


+  1  03  ! 
+  1  06  ' 


161       +1  09  ; 
161        -«-l  12  , 


-0  IS 
-0  03  ' 


I 


+6  50 
+6  39  i 
+8  32 
+1  20 
+  1  20 

+1  26 
+1  47  [ 
+  1  26 
+  1  35 
+1  43 

+1  W 
+2  O) 
+0  58 

+1  11 
+2  18 

+  1  06 
+2  02 
+2  05 
+3  02 
+2  02 

+3  16  I 

+  1  W 
-0  57 
+3  03  ' 
+3  55  • 

+3  45  , 

+3  15 ; 

+3  15 
+2  46 
+2  12 

+2  02 
+1  34 
+1  27 
+  1  19 
+  1  19 


Mean  Ijnrrr 
Litw  Water. 

-  1.6     -2.0       1.1' 
-l.s     -2.0       1.  ^ 


+0  47  +0  57 
+0  57  +0  55 
+  0  59  ,     +0  57 


+  1  01 
+1  13 


+1  26 

+  1  38 


-0  09 
+0  17 


-0  16  '  -0  01 

-0  10  ;  +0  06 

+  0  06  +0  26 

+0  31  +0  52 


-1.9 
-2.0 
-2.0 


-2.0 
-1.9 


-0  34 

+  1  45 
+  1  46 

+  1  63 
+2  17 
+  1  53 

+2  as 

+2  31 

+2  29 
+2  50 
+  1  38 
+  1  51 

+  1  48 

+  1  36 
+2  37 
+2  87 
+2  02 
+2  51 

+4  11 
+0  63 
-0  30 
+2  21 
+4  08 

+3  51 
+3  23 
+3  23 
+2  51 

+2  15 

+2  as  I 

+1  36 
+1  29 
+1  20 
+1  20 


I 


1.  ^ 
1  '. 
1.'. 


-2,1  1..H 


-1.6     -2.0 
-1.1     -1.9 


—2. 2     —2.  - 

-  r!6  --lo 


-2.0  -2.2 

-l.s  -2.0 

-1.4  -2.0 

-1.4  -2.0 


-0  36  (   -5.: 
-0  32      -5.: 


•.5 
-0.6 
-0.6 

-0.6 
0.0 

-a  7 

+0.2 

+a3 


-2..) 
-3.1 
-2.5 
-L4 
-1.4 

-1.4 
-1.2 
-1.5 
-1.4 
-1,3 


+1.4  ;  -1.2 

+2.2  -1.0 

+2.2  '  -1.0 

+2.6  -1.0 

+2.4  -1.0 


+3.0 
+3.6 
+4.2 
+4.2 

+4.2 


-1.0 
-O.H 
-O.S 
-0.8 
-O.S 


-4.2  I  -O.S 
-0.2  I  -1.1 
+0.6  I  -1.0 
+4.1  '  +0,3 
+5,2     *0.4 


+3,7 

+4.2 
+4.2 
+5.1- 
+3.7 

+3.3 
+4.6 
+4.2 
+4.2 

+4.2 


+IK3 
+0.4 
4-0.4 
-fO.4 
+0.3 

+0.3 
+0.4 
-0.4 
4-0.4 
4-0.4 


1.1 
1.1- 


1.' 

l.> 
1.. 

l.A- 


l.^»  ' 
1.1^  ■ 
1 «» 


1.:- 
1." 
1.^ 

1.<'J 


1  r 

1  M 
l.».' 


♦As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  wfc'.c^ 
at  Port  Townsend. 

tThe  time  of  .slack  water  at  Seymour  Narrows  is  given  in  Table  9  of  this  volume. 
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Interval. 


Range  of  tide. 


Tropic  diurnal 
I     inequality. 


Mean. 


HWI.   LWI. 


1  I 
2 


5 


h.vi.  I 
4  50  I 
4  30 


21 

22  I 

23  I 

I  2-1 
25 

26  1 

27  I 
28 

29  I 

30  I 

81  I 
32 

33  i 
34 

!^i 

3t) 

I  37 

38  , 
'  39 

I  '^^ 
I  41 

42 

43 

44 

45 

46 
47 
48 
49 
50 


h.m. 
10  50 
10  40 


4  35  10  30 
4  45  I  10  28 
4  47  I  10  30 


Tropic. 


I 


Mean  Spring 


HHWI. 

LLWI. 

(Mn).  1 

h.  m. 

h.m. 

feel. 

6  31a 

10  44h 

5.6 

6  14a 

10  345 

5.4 

6  19a 

10  245 

5.3 

6  30a 

10  226 

5.2 

632a 

10  245 

5.2 

4  50 
4  53 


4  56 
4  59  i 


3  28 

3  43 ; 


10  33  I 
10  45 


10  58 

11  10  , 


9  22 
948 


6  35a 
6  37a 


6  876 
6  376 


5  166 
5266 


3  30    9  SO  5  156  ' 

3  35    9  36  5  196  I 

3  51  ,   9  56  I  5  326  ; 

4  17  10  23  '  5  586  1 

'  I 


16 

[2  001 

[8   141; 

0  016 

17 

2  17 

1 

«  31"  1 

—0  106 

18 

2  27 

8  41 

1  446 

19 

5  05  1 

1  15 

6436 

20 

5  04 

,     ] 

11  15 

6  426 

5  10 
5  30  , 
5  11 

5  20  I 
5  28 

5  38 
5  50 
4  40  . 

4  52 

5  00  1 

4  45  ; 

5  40  I 

5  45 

6  50 
5  42  I 


6  55 
4  45 
2  39  ' 

2  50  , 

3  40 


I 


3  00 
3  00  I 
2  30 
1  55 

1  45 
1  15 
1  08  j 
1  00 
1  00  , 


11  22 

11  45  I 
11  23 

11  35  ' 

12  01 

I 

11  58  ■ 

12  20 
11  05  I 
11  18  ! 
11  15 

11  00 

12  00  , 
12  00 

1  00 
12  13 

1  10 
10  15 
8  05 

8  20 
10  00 

9  48 
9  20 
9  20 
8  47  I 
8  10 


6486 
7a56  , 
6  456 
6  496 

6  566 

I 

7  016 

7  09/> 

5  596 

6  106 
6  186 

6  006 
6  546 
7006 

8  106 
6  546 

8  076 
6  226 

1  146 
6  406 
3  116 

3  006 

2  316 
2  316 
2  026 
1  256 


8  00  , 

1  146 

7  29 

0  466 

722 

0  396 

7  13  , 

0  316 

7  13 

0  316 

10  276 
10  896 


10  526 

11  046 


9  156 
9  426 


9  246 
9  306 
9  506 
10  176 


8  466 
8  606 
8  496 
11  096 
11  096 

11  166 
11  396 
11  156 
11  286 
11  536 

11  516 

12  146 

10  596 

11  126 
11  006 

10  546 

11  526 

11  546 
1  03a 

12  076 

1  04a 
11  096 
8  266 

8  326 
10  116 

10  006 

9  316 
9  316 
8  586 
8  226 

8  126 
7  406 
7  336 
7  246 
7  246 


feet. 
6.7 
6.5 


6.4 
6.2 
6.2 


5.2  1 
5.3 


5.6  I 
5.9 


5.0  I 
5.5 


6.2 
5.4 
5.7 

5.7 


:.4] 


5.9 

6.4 
0.0 
6.7 
6.8 

7.7 
8.4 

8.4 
8.7 
8.6 

9.1 
9.6 

10.1 

10.1 

10.1 

10.1 
6.1 
6.8 
11.4 
12.5 

11.0 
11.5 
11.5 
12.5 
11.0 

10.6  j 
11.9 
11.5  ' 

11.5 ; 

11.5 


6.2 
6.4 


6.7 
7.1 


6.0 
6.6 


6.2 
6.5 
6.8 
6.8 


3.4 
'3.2 
3.0^ 
7.0' 
7.0 

7.0 
7.6 
7.0 

7.8 
8.2 

9.0 
9.8 
9.8 
10.2 
10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

11.8 
7.2 
8.0 
15.7 
15.7 

14.1 
14.7 
14.7 
16.0 
14.1 

13.6 
15.2 
14.7 
14.7 
14.7 


Noap 

(Np). 


Great  i 

tropic  '  HWQ.  I  LWQ. 

(Gc).   , 


feet.       feet. 
4.4  I      10.3 
4.2  I      10.0 


4,1 
4.1 
4.1 


4.1 
4.1 


4.4 
4.6 


3.9 
4.3 


4.1 
4.2 
4.5 
4.5 


If 

1.8' 
4.6 
4.6 

4.6  I 
5.0 
4.4  ! 
4.9  1 
5.0 

5.6 
6.1 
6.1 
6.4 
6.3 

6.6 
7.0 
7.4 
7.4 
7.4 

7.4 

4.8 
5.5 
8.6 
7.7 

7.4  I 
7.7 
7.7 
8.3 
7.4  I 

7.1  I 
8.0  I 
7.7 

7.7  I 
7.7 


9.9  I 
9.7  1 
9.7 


9.7 
0.9 


10.3 
10.7 


9.4 
10.1 


9.7 
10.0 
10.4 
10.4 


6.8 
7.4 
6.5 
10.7 
10.7 

10.7 
11.4 
10.4 
11.8 
11.9 

12.6 
13.5 
13.5 
13.9 
13.8 

14.4 
15.0 
15.7 
15.7 
15.7 


feet.    1    feet. 
1.1  1       8.2 

1.1  I       8.1 


Diurnal  wave. 


Mean  sea  level  I 
aCKiVo  plane  of— 


Tropic 
HW 

inter- 
val. 


Tropic- 
range. 


h.  m. 


1.1 
1.0 
1.0 


1.0 
1.1  ' 


1.1  I 
1.1 


1.5  I 


15.7 

1.5 

10.9 

1.1  1 

12.3 

2.5 

15.8 

1.8  . 

15.9 

1.9  1 

14.4 

1.9  1 

14.9 

1.9 

14.9 

1.9 

15.9 

2.0 

14.4 

1.9 

13.9 

1.8 

15.4 

2.0  1 

14.9 

1.9' 

14.9 

1.9 

14.9 

1.9  , 

8.0 
7.9 
7.9 


7.9 
8.0 


8.2 
8.4 


9.7 

9.7 
8.5 
8.9 
5.3 
5.5 

5.4 1 

5.5 
5.5  I 
6.7  ! 
5.4 

5.3 
5.6 
5.5 
5.5 
5.5 


feet. 
8.2 
8.1 


1.0 

7.8    

1.1 

8.1    

1.0 

1 
7.9    

1.1 

8.1    

1.1 

8.3  1 

1.1 

8.3' 

9  18 

1.1 

8.0    

1.1 

8.0    

1.1 

8.0  i 

1.2 

8.4  , 

1.2 

7.5    

1.2 

7.9  1 

1.1 

8.2  i    12  00 

1.8 

S.5    

1.3 

8.9     

1.3 

8.9  , 

1.4 

9.0  ' 

1.4 

9.0    

1.4 

9.2    

1.4 

9.5    

1.5 
1.5 

9  7 

9.7  1 

Predif-  Trope 
tiona.      LLVV. 


Varia- 
tion of 
the  conb 
pass.    I 


feet. 
5.6 
5.5  I 


feet. 
6.4 
6.3 


7.9 

8.0 


8.2 
8.4  I 


7.8 


7.9 
8.1 
8.3 
8.3 


6.8 
6.7 
6.6 
8.0 
8.0 

8.0 

8.4 
7.6  I 
8.0  I 

S.S 

8.6  ' 
9.0 

9.0  I 

9.1  I 
9.1  ' 

9.3  i 

9.6 

9.8 

9.8  I 
9.8  I 

9.8  i 
8.6  ' 
9.3 
.5.9 
G.O  I 

.5.9 
6.0  I 
6.0  I 
6.8 
6.9 

I 
5.8 
6.1 
6.0  I 
6.0  ' 
6.0 


5.3  I 

5.4  I 


5.6 
5.9 


5.2 
5.6 


5.3 
5.5 
5.7 
5.7 


3.6 
3.3 
3.4 
5.7 
5.7 

5.7 
6.1 
5.6 
6.1 
6.2 

6.8 
7.3 
7.3 
7.5 
7.4 

7.7 

8.1 
8.4 
8.4 
8.4 

8.4 
6.0 
6.5 
7.6 
8.2 

7.4 
7. 7 
7.7 
8.2 
7.4 

7.2 
7.9 
7.7 
7.7 
7.7 


8.0  I        6.4  6.3 

7.9  I        5.3  i        6.2 
7.9  5.3  I        6.2 


6.2 
6.3  I 


6.5  I 
6.8 


6.0 
6.4 


6.2 
6.8 
6.6 
6.6 


4.6 
4.5 
4.4 
6.7 
6.7 

6.7 
7.1 
6.9 
7.2 
7.3 

8.0  1 

8.6  I 
8.6 
8.8  , 

8.7  I 


9..T  I 

9.8  ' 
9.8 

9.8  , 

9.8 
6.9 
7.4 
7.5 
8.0 

7.7 
8.0 
8.0 
8.6 
7.7 

7.6 
8.2 
8.0 
8.0  , 
8.0 


EasL 


24.0 
24.0  1 


24.0 
24.0 
24.01 


24.0 
24.0' 


24.0 
24.0 


24.0 
24.0 


24.0 
24.0' 
24.0; 
24.0 


24.6 
24.5  I 
24.0 
24.0 
24. 5  I 

24.5' 
25.0 
25.0 
25.0 
25.0 

25.5 
25.5 
25.5 
25.5 
25.5 

25.6' 
26.0 
26.0; 
26.0  I 
26.0 

26.0 
26.0 
26.0 
26.5 
'26.5 

26.5 
26.5 
'26.5 
26.5 
26.6 

26.5 
26.5 
26.5 
26.5 
26.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Stotion. 


NORTH  AMERICA  (West 
Coast  )— Continued. 

i     BBinsH  COLUMBIA— continued. 


Deep  Harbor,  Fife  Sound , 

Tracey  Harbor,  Broughton  Island. . 
Cypress  Harbor,  Broughton  Island. 
Beaver  Cove,  Vancouver  Island..., 
Alert  B&y,  Cormorant  Iiriand 


Nimpkish  River,  Vancouver  Island 
Beaver  Harbor,  Vancouver  Island. 

Blunden  Harbor 

Port  Alexander,  Galiano  Island. . . 
Bull  Harbor,  Hope  Island 


Geographic  position. 


Lati- 
tude. 


Vancouver  Island,  sotUhufCst  coast. 


Race  Rocks  Light,  Fuca  Strait . 

Booke  Inlet,  Fuca  Strait 

Jordan  River,  Fuca  Strait 

Port  San  Juan,  Fuca  Strait 

Carmanah  Point  Light 


16  Cape  Beale  Light,  Barclay  Sound. 

17  Stamp  Harbor 

18  Clayoquot  Sound 

19  Hesqulat  Harbor 

20  Nootka  Sound 


26 


Esperanza  Inlet 

Kyuquot  Sound 

Ou-Ou-Kinsh  Inlet 

Klaskino  Inlet 

Quatsino  Sound  Entrance. 


Smith  Inlet. 


Takush  Harbor. 


FUzhugh  Sound. 


Schooner  Retreat , 

Safety  Cove , 

Goldstream  Harbor 

Namu  Harbor 

Welcome  Harbor,  Uakai  Strait. . 


Fisher  Channel. 


32  ;  Port  John  . 


I 


Campbell  Island, 


83  ,  McLaughlin  Bay . . 
34  '  Kynumpt  Harbor  . 


35 


Milbank  Sound. 

Port  Blakeney 

FiTilayson  Channel. 


Nowish  Cove 

Klemtoo  Passage . 


Qwxn  Charlotte  Islands. 


Port  Kuper 

Skidegate  Inlet. 


Principe  Channel. 


Port  Stephens . . 
Port  Canaveral . 


Wright  Sound. 


Holmes  Bay 

Coghlan  Anchorage . 


Greenville  Channel. 


Lowe  Inlet 

Klewnugget  Inlet. 


Xorth. 
o  / 
60  48 
50  51 
60  50 
50  33 
50  35 

50  34 
60  43 
50  54 
60  51 
60  55 


48  18 
48  21 
48  25 
48  83 
48  37 

48  48 

49  16 
49  14 
49  25 
49  36 

49  50 

50  00 
50  08 
50  18 
50  28 


51  17 


51  28 
51  82 
51  43 
51  52 
51  41 


52  00 


52  09 
52  12 


52  19 


52  31 
52  34 


52  57 

53  13 


53  21 
53  34 


53  16 
53  22 


53  33 
53  39 


Longitude. 


Arc.     Time. 


West. 


126  35 
126  53 
126  41 
126  52 
126  57 

126  50 

127  26 
127  19 
127  40 
127  56 


123  32 

123  43 

124  03 
124  26 

124  46 

125  14 
124  51 

126  00 
1*26  28 
126  88 

126  58 

127  12 
127  34 
127  52 
127  66 


127  39 


127  45 

127  66 

128  01 
1'27  52 
128  08 


127  63 


128  10 
128  13 


128  23 


128  27 
128  32 


132  16 
131  59 


129  41 

130  09 


129  05 
1-29  17 


129  36 
129  45 


h.m. 
8  26 
8  28 
8  27 
8-27 
828 

828 
8  30 
829 
8  31 
8  82 


8  14 
8  15 
8  16 
8  18 
8  19 

8  21 
8  19 
8  24 
8  26 
827 

8  28 
8  29 
8  80 
8  31 
8  32 


8  31 


8  31 
8  32 
8  32 
8  31 
8  33 


833 
833 


834 


8  34 
834 


8  49 

8  48 


8  39 
8  41 


836 
8  37 


8  38 
8  39 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Port  To wnsen  d . . .     161 


Time. 


Page.; 


HW. 


LW. 


Port  Townsend . 
Port  Townnend . . . 

Astoria 

Astoria 


A.storia . 
Astoria . 
Astoria . 
Astoria . 


Astoria . 
Astoria . 
Astoria . 
Astoria . 
Astoria . 


Sitka . 


Sitka . 
Sitka. 
Sitka. 
Sitka . 
Sitka . 


Sitka . 


Sitka  . 
Sitka  . 


Sitka . 


Sitka . 
Sitka  . 


Sitka . 
Sitka . 


Sitka  . 
Sitka . 


Sitka  . 
Sitka . 


Sitka . 
Sitka . 


Time  meridian, 
120P  W. 


h.  m.  1 

A.   TO. 

165 

+1  38  ' 

+189 

165 

-hi  20 

+  1  21 

165 

+  1  49  , 

+1  60 

165 

-t-1  29  1 

+130 

165 

+  1  15  ! 

+  1  16 

165 

+  120 

+1  21 

165 

+0  52 

+0  52 

165 

+0  51 

+0  51 

165 

+0  55 

+0  55 

165 

+0  34 

+0  34 

161 
161 
157 
157 

157 
157 
157 

157 

Astoria 157 


157 
157 
157 
157 
157 


165 


165 
165 
165 
165 
165 


165 
165 


165 


165 
165 


165 
165 


165 
165 


166 
165 


165 
165 


-  1  59 
-2  16 
-2  82 
+0  33  ! 
+0  09 

-0  14  j 
+0  34 
-0  16  ' 
-0  24 
-0  23 

-0  82 
-0  86 
-0  38 
-0  48 
-0  47 


-1  51 
-1  69 
-2  12 
+0  16 
-0  10 

-0  21 
+0  42 
-0  25 
-0  85 
-0  85 

-0  44 
-0  60 
-0  63 
-1  03 
-1  02 


Time  meridian, 
135°  W. 


-0  12 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


-0  12 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


I 


166  .     +0  84       +0  88 


+0  16 
+0  10 


-0  14 


+0  06  ; 
+0  09  ' 


-0  18 
-0  11 


-0  07 
-0  02 


-0  12 
-0  11 


000 
+0  11 


+0  19 
+0  12 


-0  15 


+0  05 
+0  08 


-0  18 
-0  11 


-0  08 
-0  03 


-0  13 
-0  12 


000 
+0  12 


Height 

HW. 

LW. 

Mean  lover 
Low  WakT. 

-^3.7 
+S.3 
+2.9 
+2.6 
+2.5 

+0.3 
+0.3 
+0.3 
tO.3 

+1.9 
+1.5 
+  1.5 
+1.5 
+0.7 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

-1.9 
-1.6 
-1.1 
-0.4 
-0.4 

-1.5 

-1.4 

-1.3 

0.0 

0.0 

+  1.8 
+3.9 

+  1.8 
+2.0 
-1-1.6 

-0.2 
-0.3 
-0.2 
+0.2 
+0.2 

+  1.6 
+  1.2 
+1.2 
+0.6 
+0.6 

+0.2 

+0.2 

+0.2 

0.0 

0.0 

+1.7 

+0.1 

i-1.5 
+2.0 
+2.5 
+2.2 
+1.5 

+0.1 
+0.2 
+0.3 
+0.2 
-rO.1 

+3.1 

-^0.3 

+L7 
+2.2 

+0.1 
+0.2 

+1.5 


+1.8 
+1.8 


+1.5 
+2,5 


+3.7 
+8.7 


+2.5 

+3.7 


+4.7 
+4.7 


of 
rangtt 


+0.8 
+0.3 


+0,1 
+0.3 


+0.8 
+0.3 


+0.3 
+0.8 


+0.5  : 
+0.5 


].j^  ■ 

l.Ir 

Ih 

l.ft 


0.?i 


1,'.': 
i.i- 

1.3^ 
1.25 

1.21 

1.18  ! 
L19 
1.1 
1.11' 


I.IS 


I.: 

1.3 

i.s 

1.16 


1.19 

1..^ 


+0.1       1.1? 


l.'i' 
1.20  ' 


1.1*: 

l.J? 


l.ti 


1.2 

l.t' 
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Interval. 


Mean. 


HWI. 


8  I 

^  I 
10 


11 

12 
13 
14 
15  I 

16 
17 

18  I 
19 
20  I 
I 
21 
22 
23 
24 
25 


26 


27 
2M 
29 
80 
31 


32 


33 
34 


35 


36 
37 


40 
41 


42 
43 


44 
45 


LWI. 


A.m. 
1  20 
1  00 
1  SO 
1  10 

0  55 

1  00 
0  30 
080 
0  32 
0  10 


1  45 
1  27 
1  10 
0  45 
0  20 

12  20 
045 
12  15 
12  05 
12  05 

11  65 
11  50 
11  47 
11  35 
11  35 


025 


0  30 
0  35 
'  0  25 
039 
020 


1  10 


050 
0  45 


020 


040 
048 


000 
007 


022 
025 


020 
020 


030  I 
0  40  I 


h.m. 
7  33 
7  13 
7  43 
7  23 
7  08 

7  13 
6  42 
6  42 
6  44 
622 


738 
7  29 
7  15 
6  55 
6  28 

6  16 

7  20 
608 
5  56 
5  55 

5  46 
5  88 
534 
622 
522 


687 


642 
6  47 
687 
6  61 
632 


706 
659 


6  81 


6  62 
666 


6  12 
6  19 


688 
686 


6  31 
680 


6  42 
6  53 


Tropic. 


HHWI.      LLWI. 


h.m, 
0606 
0296 
0  596 
0896 
0  246 

0  276 
0036 
0086 
0  016 
0256 


8  346 
8  156 
2  546 
0  106 
-  0  156 

1149a 
0  176 
11  44a 
11  35a 
11  34a 

1124a 
11  18a 
11  15a 
11  02a 
1102a 


0086 


0086 
0036 
0066 
0  076 
0  136 


0  896 


0  176 
0  186 


-0  136 


0086 
0  116 


0886 
0  246 


0086 
0056 


0  116 
0  106 


0  016 
0  116 


A.m. 
7456 
7256 
7656 
7856 
7206 

7266 
6  456 
6  456 
6  476 
6366 


7  826 
7  236 
7  096 
7  126 
6  466 

6806 
7336 
6286 
6  106 
6  106 

6006 
5636 
5  496 
5886 
5  886 


6506 


6556 
7  006 

6  496 

7  046 
6466 


7  886 


7  196 
7  126 


6  446 


7066 
7086 


6266 
6  816 


6  456 

6  486 


6  486 
6  426 


6  536 

7  046 


Range  of  tide. 


I  Tropic  diurnal 
inequality. 


Dlnmal  wave. 


Mean  sea  level 
above  plane  of— 


Mean 

(Mn). 


/eet, 
11.0 
10.6 
10.8 
10.0 
10.0 

9.4 

9.0 
9.0 
9.1 

8.4 


4.8 
5.0 
6.4 
6.0 
6.0 

8.0 
10.0 
8.1 
8.3 
7.9 

7.8 
7.5 
7.5 
6.9 
6.9 


9.2 


9.0 
9.5 
10.0 
9.7 
9.0 


10.5 


9.2 
9.7 


9.1 


9.3 
9.3 


9.0 
10.0 


11.0 
11.0 


10.0 
11.0 


12.0 
12.0 


Spring 
(Sg). 


feet. 
14.1 
13.6 
13.2 
12.8 
12.8 

12.1 
11.5 
11.5 
11.6 
10.7 


6.8 
6.0 
6.5 
7.4 
7.4 

9.9 
12.4 
10.0 
10.3 

9.8 

9.7 
9.3 
9.3 
8.6 
8.6 


11.8 


11.5 
12.2 
12.8 
12.4 
11.5 


11.8 
12.4 


11.6 


11.9 
11.9 


11.5 

12.8 


14.1 
14.1 


12.8 
14.1 


15.4 
16.4 


Neap 

(Np). 


/eei. 
7.4 
7.1 
6.9 
6.7 
6.7 

6.3 
6.0 
6.0 
6.1 
5.6 


3.7 
8.9 
4.2 
4.3 
4.3 

6.7 

7.1 
5.8 
5.9 
5.6 

5.6 
6.3 
5.3 
4.9 
4.9 


6.2 


6.0 
6.4 
6.7 
6.5 
6.0 


6.2 
6.5 


6.1 


6.2 
6.2 


6.1 
6.7 


7.4 
7.4 


6.7 
7.4 


8.0 
8.0 


Great 
tropic 

(Gc). 


feet. 
14.3 
13.8 
13.5 
13.1 
13.1 

12.5 
12.0 
1-2.0 
12.1 
11.8 


9.1 
9.4 
10.0 
8.5 
8.5 

10.9 
13.2 
11.0 
11.2 
10.7 

10.6 
10.2 
10.2 
9.6 
9.6 


12.2 


12.0 
12.6 
13.1 
12.8 
12.0 


13.7 


12.2 
12.8 


12.1 


12.3 
12.8 


12.0 
13.1 


14.3 
14.3 


13.1 
14.3 


15.4 
16.4 


HWQ. 


feet. 
1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 


1.0 
1.0 
1.1 
1.9 
1.9 

2.2 
2.4 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 


1.7 


1.7 
1.8 
1.8 
1.8 
1.7 


1.9 


1.7 

1.8 


1.7 


1.7 
1.7 


1.7 
1.8 


1.9 
1.9 


1.8 
1.9 


2.0 
2.0 


LWQ. 


feet. 
5.4 
5.8 
6.2 
5.1 
5.1 

5.0 
4.9 
4.9 
4.9 
4.7 


7.6 
7.8 
8.1 
3.6 
3.6 

4.2 
4.6 
4.2 
4.2 
4.1 

4.1 
4.0 
4.0 
3.9 
3.9 


4.9 
5.0 
6.1 
6.1 
4.9 


5.8 


4.9 
5.1 


4.9 


5.0 
5.0 


4.9 
6.1 


5.4 
5.4 


5.1 
5.4 


5.6 
5.6 


Tropic 
HW 

inter- 
val. 


h.  m. 


Tropic 
range. 


feet. 
5.9 
5.8 
5.7 
5.6 
5.6 

5.5 
5.3 
5.3 
5.4 
5.2 


7.6 
7.8 
8.1 
4.1 
4.1 

4.7 
5.3 
4.8 
4.8 
4.7 

4.7 
4.6 
4.6 
4.4 
4.4 


6.4 


5.8 
6.5 
5.6 
6.5 
5.3 


5.4 
6.5 


6.4 


5.4 
6.4 


5.3 
6.6 


Predic-  Tropic 
tions.     LLW. 


feet. 
7.4 
7.2 
7.0 
6.8 
6.8 

I 
6.4 
6.2 
6.2  I 
6.2  I 
5.8  I 


5.0 

5.2  I 
5.5 

4.3  ' 
4.3 

5.5' 
6.6 
5.5 
5.6  I 

5.4  I 

5.4 
5.2 
5.2 

4.8 
4.8 


6.3 


6.2 
6.5 
6.8 
6.6 
6.2 


feet. 
7.8 
7.6 
7.4 
7.2 
7.2 


6.6 
6.6 
6.7 
6.2 


5.8 
6.0 
6.3 
4.6 
4.6 

5.9 
7.1 
6.9 
6.1 
5.9 

5.7 
5.6 
6.6 
6.2 
5.2 


6.7 


6.6 
6.9 
7.2 
7.0 
6.6 


7.5 


6.3  6.7 

6.6  7.0 


6.2  6.7 


6.4  i        6.8 
6.4  I        6.8 


6.2 

6.8 


6.6 
7.2 


5.9  .        7.4  I        7.8 
5.9  I        7.4  ,        7.8 


5.6 
5.9 


6.2 
6.2 


6.8  I        7.2 
7.4  7.8 


8.0 
8.0 


8.4 
8.4 


Varia- 
tion of 
the  com 
pass. 


Eagt. 
o 
27.0 
27.0 
27.0 
26.5 
26.5 

26.5 
26.6 
27.0 
27.0 
27.0 


25.0 
25.0 
26.0 
25.0 
25.0 

25.0 
25.5 
25.5 
25.5 
26.0 

26.0 
26.0 
26.0 
26.5 
26.5 


27.0 


27.0 
27.0 
27.6 
27.6 
27.5 


27.6 


27.5 
27.5 


27.5 


27.5 
27.5 


27.6 
27.5 


28.0 
28.0 


28.0 
28.0 


28.5 
28.5 


400 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


I  10 
12 


NORTH  AMERICA  (West 
Coast)— Continued. 

BRITISH  COLUMBIA— continued. 

Ogden  Channel. 
Alpha  Bay 

Chatham  Sound. 

Refuge  Bay.  Porcher  Island 

Qiawdzeet  Anchorage 

Metlakahtla  Bay 

Port  Simpiton 

BRITISH  COLUMBIA  AND  ALASKA. 

Portland  Oajial,  etc. 

Walea  Point,  Alaska 

Winter  Har..  Pearse  Canal,  Alaska 

Somervllle  Ba v,  B.  C 

Naf^sBay,  B.  C 

Observatory  Inlet,  B.  C 

Halibut  Bay,  Alaska 

Fords  Cove,  B.C 

ALASKA. 

JHjcon  Entrance. 

Haystack  Island 

Port  Tongaas.  Tongass  Island 

Nakat  Harbor 

Cape  Fox 

Cape  Chacon.  Prince  of  Wales  Id. . 

Howkan,  Kaigahnee  Strait 

Cape  Mu2on,  Dall  Island 


RevUlagigedo  Channel. 

Morse  Cove,  Duke  Island 

Vixen  Bay,  Boca  de  Quadra 

Cuf^tom  House  Cove,  Mary  Island . 
Hasslor  Harbor,  Annette  Island.. . 

Gnat  Harbor.  Carroll  Inlet 

Ward  Cove,  Tongas  Narrows 

Ketchikan,  Tonga.ss  Narrows 


Behm  Canal. 


Shoal  water  Pass 

Burroughs  Bay 

Bell  Arm.  Bell  Island 

Convenient  Cove,  Hassler  Island. 

Yes  Bay 

Loring,  Naha  Bay 


Clarence  Strait 

Cape  Northumberland,  Duke  Id. . . 
Tamgas  Harbor,  Annette  Island. . . 
Niblack  Anchorage,  Moira  Sound. 

Metlakatla,  Port  Chester 

Chasima  Anch.,  Cholmondeley  8d 


Kasaan  Bay  Entrance 

Kasaan  Village,  Skowl  Arm 

Karta  Bay,  Kasaan  Bay , 

Tolstoi  Bay,  Prince  of  Wales  Island. 


42  Union  Bay,  Earnest  Sound 

43  '  Dewey  Anchorage,  Etolin  Island  . . 

44  Ratz  Harbor,  Prince  of  Whales  Island 

45  Steamer  Bay,  Etolin  Island 


Sumner  Strait. 

Port  Mc Arthur,  Kuiu  Island 

Shakan,  Prince  of  Wales  Island . . . 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  Id 


50  I  Red  Bay,  Prince  of  Wales  Island. 


Duncan  Canal  Entrance 

St.  John  Harbor,  Zarerabo  Island  . 

Wrangell,  Wrongell  Island 

Highfleld  Canncrv 

Stikine  River  Ent.,  Pt.  Rothsay  . . . 


Geographic  position. 


Lati- 
tude. 


North. 


58  52 


54  04 
54  13 
54  20 
54  84 


54  42 
54  49 
54  47 

54  59 

55  06 
55  14 
55  87 


5143 
54  46 
54  48 
M  46 
54  42 
54  49 
54  40 


54  55 

55  03 
5.106 
55  13 
55  23 
55  24 
55  21 


55  26 

56  02 
55  58 
55  52 
55  56 
55  36 


54  51 

55  04 
55  04 
55  08 
55  16 

55  24 
55  23 
55  84 
55  39 

55  45 
55  55 

55  53 

56  09 


56  04 
56  08 
.%  18 
56  19 
56  19 

56  32 

.56  26 
56  28 
56  -29 
56  35 


Longitude. 
Arc.     Time. 


Standard  port  for 
reference. 


West. 


130  18 


130  22 
130  46 
180  28 
130  27 


130  28 
130  27 
130  13 
129  59 

129  58 

130  06 
130  06 


130  87 
130  41 
130  42 
130  51 
132  01 
132  49 
132  41 


131  15 

130  47 

131  13 
131  26 
131  20 
131  44 
131  89 


130  54 

131  06 
131  81 
131  41 
131  50 
131  88 


131  22 

131  83 

132  07 

131  31 

132  03 

132  10 
132  22 
132  3n 
132  25 

132  12 
132  22 
132  36 
132  41 


134  07 
133  27  I 
133  54 
133  36  I 
133  18  . 

133  05 
132  57  I 
132  22 
132  22  I 
132  22  ' 


h.m.\ 
8  41 


8  41 
8  43 
8  42 
8  42 


842 
8  42 
8  41 
8  40 
8  40 
8  40 
8  40 


8  42 
8  43 
8  43 
8  43 
8  48 
8  51 
8  51 


8  45 
8  43 
8  45 
8  4S 
8  45 
8  47 
8  47 


844 
8  44 

8  46 

8  47 
8  47 
8  47 


8  46 
8  46 
8  48 
8  46 

8  48 

8  49 
8  49 
850 
850 

8  49 
8  49 
8  50 
8  51 


8  5(> 
8  54 
8  56 
8  54 
8  53 

8  52 
8  52 
8  49 
8  49 
8  49 


Name. 


Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka. 
Sitka. 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


Sitka  . 
Sitka  . 

Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 

Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 

Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 

Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 


Page. 


165 


165 
165 
165 
166 


165 
165 
165 
165 
105 
165 
165 


Tidal  difTerences. 


Time. 


Height. 


M.^ 


HW. 


LW.       HW.  I  LW. 


165 
165 
165 
165 
165 
165 
165 


Time  meridian, 
155°  W. 


h.m. 
-0  07 


-0  12 
-0  15 
-0  08 
-0  12 


-0  14 
-0  08 
-0  10 
+0  13 
+0  16 
+0  18 
+0  21 


h.m. 
-0  09 


-0  14 
-0  17 
-0  10 
-0  13 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 


Mean  Lover 
Low  Water. 

/eeL     feet,  j 
+  6.3     +0.5! 


+  4.6 
+  4.1 
+  6.6 
+  6.8 


+  5.5 
+  6.9 
+  6.1 

+n.i 

+  11.1 


+a4 
+0.3 
+0,6, 

-rO.7: 


+a5 
+a5 
+0.5 
+0.9 

+0.91 


+  8.3  I  +0.' 


+0  16    +6.9     -0.5 


165 

-0  15 

165 

-0  17 

165 

-0  13 

165 

-0  18 

165 

-0  15 

165 

+0  09 

165 

-0  14 

-0  17 
-0  22 
-0  22 
-0  17 
-0  12 


+  5.7 

+  5.9 

+  6.9 

+  5.7 

+  8.7 


+0  04 
+0  10 
-0  01 
+0  W 
+0  12 
+0  08 
+0  05 


+0  16  !+  4.7 
-0  13    +  3.6 


+0  01  1+  5.9 
+0  04  +  4.9 
-0  18  +  6.1 
-0  06  !+  6.3 
-0  12  ;+  4.8 
+0  05  +  8.5 
+0  06  ,+  5.7 


+0.5 
+0.5 
+0.5 

+a5 

+0.3 
+0.5 
+0.3 


^0.5 
+0.5 

+a6 

+0.5 

+0.4 
+0.7' 

+a5 


165 

+0  01 

165 

-0  05 

165 

-0  01 

165 

-0  07 

165 

-0  06 

166 

-Oil 

165 

-0  15 

165 

-0  13 

165 

-0  10 

165 

-0  08 

165 

-0  02 

-0  09  +  4.8  +0.4 
-0  11  1+  6.8  -0.4 
-0  06  +  8.5  ;  +0.7 
-0  08  !+  4.4  I  +0.4. 
-0  05  '+  6.4  1  -0.4  I 
-0  12    +  5.3  1  -0.4, 


-0  14 
-0  16 
-0  13 
-0  11 
-0  05 


+  4.4 
+  6.1 
+  6.3 
+  6.8 
+  6.7 


+a4 

+0.5 
+0.5 

+0.5 
1-0.5 


IS 


1.'. 
V.i 


Iff 

1.5: 
i.r 
l:4 


165 
165 
165 
165 

+0  06 
+0  12 
+0  07 
+0  11 

+0  05 
+0  11 
+0  06 
+0  09 

+  7.8 
+  5.9 
+  5.9 
+  6.1 

+0.7      l>' 

+0.7      l'> 

0.0      1." 

+0.51   1.:- 

165 
165 
166 
165 

+0  12 
+0  13 
+0  13 
+0  09 

+0  11 
+0  12 
+0  12 
+0  08 

+  6.5     +0.6 1    l.» 
+  6.5     +0.5      b 

+  6.1    +a5    1- 

+  5.9    +a5     l.'^^ 

i         1 

165 
165 
165 
165 
165 

-0  04 

+0  01 

000 

000 

+0  08 

-0  08 

000 

-0  01 

-0  02 

000 

+  0.7 
+  1.9 
+  3.7 
+  2.9 
+  4.9 

+0.1'  i-t^ 
+0.1     ij 

+0.3      U 
+0.4      I> 
+0.6      L* 

166 
166 
165 
165 
165 

+0  08 
+0  07 
+0  12 
+0  14 
+0  25 

+0  06 
+0  04 
+009 
+0  11 
+0  90 

+  6.3 
+  5,7 
+  6.7 
+  6.8 
+  4.1 

III      1; 

+a5    I'' 
+0.3    vt^ 

AND  TIDAL  CONSTANTS. 


401 


Interval. 


Mean. 


HWI.  I  LWI. 


Tropic. 


8 
9 

10  I 

11  I 

12  j 


IS 
U 
15 
16 
17 
IM 
19 


JO 
fl 

JO 

!4 

:r,  I 
.6 


LLWI. 


h.  m. 

h.  m. 

h.  m. 

h.   TO. 

0  20 

6  30 

-0  076 

6  416 

0  15 

6  25 

-0  146 

6  366 

0  10 

6  20 

-0  196 

6  316 

0  18 

0  28 

-0  096 

6  896 

0  14 

6  25 

-0  136 

6866 

Oil 

6  21 

-0  176 

6  826 

0  17 

6  21 

-0  106 

6  326 

0  16 

6  26 

-0  116 

6  876 

0  40 

6  49 

0  166 

6  586 

0  43 

6  51 

0  196 

7006 

0  45 

653 

0  196 

7  036 

048 

6  55 

0  216 

7066 

0  10 

620 

-0  186 

6  316 

008 

6  15 

-0  196 

6  266 

0  12 

6  15 

-0  156 

6  266 

0  07 

620 

-0  216 

6  816 

004 

6  19 

-0  266 

6  816 

0  25 

6  44 

-0  046 

6  656 

002 

6  15 

-0  296 

6  276 

0  27 

686 

0006 

6  476 

0  35 

6  41 

0066 

6  526 

0  22 

6  22 

-0  056 

6336 

0  25 

6  27 

-0  026 

6  386 

0  85 

623 

0066 

6  346 

0  28 

6  37 

0036 

6  476 

0  25 

6  88 

0026 

6  886 

025 

627 

-0OI6 

6386 

0  19 

6  25 

0  016 

6  416 

0  20 

6  28 

0  026 

6306 

0  13 

6  24 

-0  026 

6266 

0  15 

627 

-0  046 

6  296 

0  10 

620 

-0  096 

6226 

0  06 

6  19 

-0  236 

6  806 

008 

6  17 

-0  196 

6  286 

0  09 

6  18 

-0  166 

6  296 

0  13 

6  22 

-0  146 

6336 

0  17 

6  26 

-0  106 

6  376 

0  25 

636 

-0  016 

6  456 

0  30 

6  41 

0  036 

6  52/i 

0  25 

6  85 

-0  016 

6  456 

0  28 

6  38 

0  016 

6  496 

0  30 

6  41 

0  026 

0  526 

0  31 

6  42 

0  016 

6  536 

0  30 

6  41 

0026 

6  526 

0  25 

6  86 

-0  026 

6  476 

0  07 

620 

-0  286 

6  346 

0  12 

6  23 

-0  216 

£  36?) 

0  11 

6  22 

-0  19/> 

6  346 

0  13 

6  23 

-0  m, 

6  356 

0  17 

6  26 

-0  126 

6  376 

0  23 

6  32 

-0  056 

6  436 

0  22 

6  31 

-0  04b 

6  42/; 

0  30 

6  39 

0  03/> 

6  501) 

0  32- 

6  41 

0  0.V; 

6  62/) 

0  45 

700 

0  156 

7  126 

Range  of  tide. 


Tropic  diurnal    niurnal  wavP 
Inequality.       oiumAi  wave. 


Mean  sea  level 
above  plane  of— 


Mean 

(Mn). 


ffd. 
13.5 


11.9 
11.5 
18.7 
18.4 


12.8 
18.0 
13.2 
17.9 
17.9 
15.3 
14.0 


12.9 
13.1 
13.0 
12.9 
11.1 
12.0 
10.8 


13.0 
12.2 
13.2 
13.4 
12.1 
16.6 
12.9 


12.1 
13.4 
15.6 
11.7 
13.6 
13.4 


11.7 
13.2 
13.5 
13.4 
13.8 

14.4 
13.0 
13.6 
13.3 

12.8  ' 
13.7 
13.2  I 
13.0 

I 

8.4  ' 
9.4  ' 

10.9  I 

10.4  i 
12.2  I 

12.5  , 
12.9 
13.8  , 
13.5 
11.4 


Spring    Neap 

(Sg).   i  (Np). 


feet. 
17.3 


feet. 
9.1 


15.3  8.0 

14.7  7.7 

17.5  9.2 

17.2  9.0 


16.4 
16.6 
16.9 
22.9 
22.9 
19.6 
17.9 


16.6 
16.8 
16.6 
16.6 
14.2 
15.4 
13.8 


16.6 
15.6 
16.9 
17.2 
15.5 
20.0 
16.6 


16.6 
16.6 
20.0 
16.0 
16.8 
16.6 


15.0 
16.9 
17,3 
17.2 
17.7 

18.4 
16.6 
17.3 
17.0 

16.4 
17.5 
16.9 
16.6 


10.8 
12.0 
14.0 
13.3 
15.6 

16.0 
16.5 
17.7 
17.3 
14.6 


8.6 
8.7 
8.8 
12.0 
12.0 
10.3 
9.4 


8.6 
8.8 
8.7 
8.6 
7.4 
8.0 
7.2 


8.7 
8.2 
8.8 
9.0 
8.1 
10.6 
8.6 


8.1 
9.2 
10.6 
7.8 
9.1 
9.2 


7.8 
8.8 
9.0 
9.0 
9.2 

9.6 

8.7 
9.0 
8.9 

8.6 
9.2 

8.8 
8.7 


Great 
tropic 

(Gc). 


17.2 


15.8 
14.8 
17.4 
17.0 


16.8 
16.6 
16.8 
22.1 
22.1 
19.2 
17.7 


16.5 
16.7 
16.6 
16.6 
14.4 
16.4 
14.1 


16,6 
15.7 
16.8 
17.0 
15.6 
19.5 
16.5 


15.6 
17.4 
19.5 
16.1 
17.2 
17.4 


15.1 
16.8 
17.1 
17.0 
17.4 

18.2 
16.6 
18.0 
16.9 

16.3 
17.3 
16.8 
16.6 


6.6 
6.3 
7.3 
7.0 

8.2 

8.4 
8.6  I 
9.2  I 
9.0  ' 
7.6 


11.3 
12.4 
14.2 
13.6 
16.7 

16.0 
16.5 
17.4 
17.1 
14.7 


HWQ. 


LWQ. 


feet. 
2.1 


2.0 
1.9 
2.1 
2.1 


2.0 
2.1 
2.1 
2.4 
2.4 
2.2 
2.1 


2.0 
2.1 
2.1 
2.0 
1.9 
2.0 
1.9 


2.1 
2.0 
2.1 
2.1 
2.0 
2.8 
2.0 


2.0 
2.3 
2.8 
1.9 
2.2 
2.8 


1.9 
2.1 
2.1 
2.1 
2.1 

2.2 
2.1 
2.1 
2.1 

2.0 
2,1 
2.1 
2.1 


1.7 
1.7 
1.9 
1.8 
2.0 

2.0  ! 
2.0 

2.1  ' 
2.1 
1.9 


Tropic 

HW     Tropic 
inter-    range, 

val. 


feet. 
6.0 


6.6 
5.5 
6.0 
6.9 


6.8 
6.9 
5.9 
6.9 
6.9 
6.4 
6.1 


5.9 
6.9 
5.9 
6.9 
5.4 
6.6 
6.4 


6.9 
6.7 
5.9 
6.0 
6.7 
6.4 
5.9 


6.7 
6.6 
6.4 
5.6 
6.2 
6.6 


6.6 
6.9 
6.0 
6.0 
6.0 

6.2 
6.9 
6.9 
5.9  i 

6.8 
6.0 
5.9 
6.9 


4.7 
5.0 
6.4 
5.2 

5.7 

5.8 
5.9 
6.0 
6.0 
5.5 


h.  m. 


Predic- 
tions. 


feet. 
6.6 


6.1 
6.0 
6.6 
6.6 


6.4 
6.4 
6.6 
7.6 
7.5 
7.0 
6.7 


6.4 
6.4 
6.4 
6.4 
5.9 
6.2 
6.9 


6.4 
6.2 
6.5 
6.5 
6.2 
7.0 
6.4 

I 
6.2  1 
6.1  I 

7.0  ! 

6.1  . 
5.6 
6.1  • 


feei. 

8.8 


6.7  I 
6.4 

6.5  I 

6.6  ! 

6.4 
6.6 
6.5 
6.4 


6.2 
6.6 
6.9 
5.7 
6.2 

6.3 
6.4 
6.6 
6.5 
6.0 


7.9 
7.6 


8.8 


8.4 
8.6 
8.7 
11.4 
11.4 
9.9 
9.1 


8.5 
8.6 
8.6 
8.5 
7.4 
8.0 
7.3 


8.6 
8.1 

8.7 
8.8 
8.0 
10.0 
8.9 


8.0 
8.2 
10.0 
7.8 
8.2 
8.2 


Tropic 
LLW. 


Varia- 
tion of 
I  the  com- 
pass. 


6.1 

7.8 

6.6 

8.7 

6.6 

8.8 

6.6 

8.8 

6.6 

9.0 

9.4 

8.6 
8.4  ' 
8.7 

8.4! 
8.9 
8.7, 
8.6  ' 


6.8 
6.4 
7.3 
7.0 
8.1 

8.3 
8.5 
9.0 
8.8  i 
7.6 


feet. 
9.8 


8.4 
8.1 
9.4 
9.2 


8.9 
9.0 
9.1 
12.0 
12.0 
10.4 
9.6 


8.9 
9.1 
9.0 
8.9 
7.9 
8.4 
7.7 


9.0 
8.6 
9.1 
9.8 
8.6 
10.6 
9.8 


8.6 
9.6 
10.6 
8.2 
9.8 
9.6 


8.2 
9.1 
9.4 
9.3 
9.5 

9.9  ' 
9.0  ' 
9.0 

9.1 


9.4 
9.1 
9.0 


£a€t. 


28.5 


28.6 
29.0 
29.0 
29.0 


29.0 
29.0 
29.0 
29.5 
29.6 
29.6 
80.0 


29.0 
29.0 
29.0 
29.0 
29.0 
29.0 
29.0 


29.0 

29.5  < 

29.6 

29.5 

29.6 

29.5 

29.6 


29.6 
80.0 
30.0 
80.0 
80.0 
30.0 


29.0 
29.5 
29.6 
29.5 
29.5 

29.6 
29.5 
29.6 
29.6 

30.0 
30.0 
30.0 
80.0 


I 


6.2  I 
6.9  ' 
7.7  , 
7.2 

8.6  ; 

8.7  ' 
8.9  ■ 
9.5  . 
9.4 

8.1  i 


29.5 
30.0 
30.0 
30.0 
30.0 

30.0  , 
30.0  ' 
30.0  ; 
30.0  ' 
80.6  ; 


31983—08- 
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Station. 


Geographic  position. 


NORTH  AMERICA  (West 
Coast)  —Continued. 

ALASKA— continued. 

WrangeU  Strait 

Point  Lock  wood ,  Woewodskl  Island 
Finger  Point.  Lindenberg  Penin . . . 
Prolewy  Point,  Lindenberg  Penin.. 

Keku  StraU. 


Seclusion  Harbor,  Kuiu  Island 

Port  Camden,  Kuiu  Island 

Hamilton  Bay,  Kupreauof  Island .. 

Frederick  Sound. 


Lati- 
tude. 


North. 
o     » 
56  33 
56  41 
56  50 


56  33 
56  44 
56  55 


Longitude. 


Arc.     Time. 


Ideal  Cove,  Mitkof  Island 56  40 

Brown  Cove 56  53 

Thomas  Bay !  67  00 

Portage  Bay,  Kupreanof  Island 57  00 


Cleveland  Passage,  Whitney  I  . 
Pybus  Bay,  Admiralty  Island  . . 
Eliza  Harbor,  Liesnoi  Island  . . . 
Saginaw  Bay,  Kuiu  Island 


Stephens  Postage. 

Port  Houghton,  Robert  Inlands  . . . 

Hobart  Bay,  Entrance  Island 

Snug  Cove,  Gambier  Buy 

Windham  Bay 


Mole  Harbor,  Seymour  Canal 

Windfall  Harbor.  Seymour  Canal . 

Holkham  Bay,  Harbor  Island 

Port  Snetti«ham,  Point  Styleman  . 


Taku  Harbor 

Taku  Inlet,  Greeley  Point. . . 
Juneau.  Gastineuu  Channel. 
Fritz  Cove,  Douglas  Island. . 


Lynn  Canal. 

Funter  Bay,  Mansfield  Peninsula .. 
Barlow  Cove,  Mansfield  Peninsula. 

William  Henry  Bav 

Pyramid  Harbor,  Chilkat  Inlet 

Portage  Cove,  Chilkoot  Inlet 

Skagway 


Chatham  Strait. 

Port  Conclusion,  Baranof  Island . . . 
Security  Bay.  Kuiu  Island 


57  13 
57  19 
57  10 
56  55 


57  18 
57  25 
57  26 
57  33  I 


Weft. 


I 


57  40 
57  52 
57  46 

57  58 

58  04 
58  13 
58  18 
58  19 


58  15 
.S8  20 

58  4;^ 

59  11 
59  14 
59  27 


56  16 

56  51 


182  67 
182  56 
132  56 


183  52 
183  55 
133  60 


132  88 
132  48 

132  52 

133  19 

183  80 

134  00 
134  17 
134  18 


13S28 
133  26 
133  57 

133  30 

134  08 
134  16 
133  37 

133  53 

134  00 
13t  05 
134  24 
134  36 


Whitewater  Bay,  Admiralty  I.Mland.  .57  11 

KilliHnoo,  Kootznahoo  Roads 57  28 

Favorite  Bay.  Kootznahoo  Inlet ...  57  29 

Mitchell  Bay,  Koc»tznnhoo  Inlet . . .  57  31 

Freshwater  Bay,  Chlchagof  Island.  .57  51 


Cordova  Bay. 


Kassa  Inlet. 
Sulzer 


Outer  coast. 

Port  Alice,  Davidson  Inlet 

Cape  Ommaney,  Baranof  Island  . 


Sitka,  Baranof  Island. . 
Peril  StraU. 


54  57 

55  17 


55  48 

56  10 


57  03 


Point  Thatcher '  57  23 

NlsmeniCove 57  33 

Pogibshi  Anchorage 57  30 

Bear  Bay 57  2.5 

8ERGIU8  Narrows* 57  24 

Haley  Anchorage,  Fish  Bay 57  22 

Whitestone  Narrows,  Neva  Strait ..  57  15 


134  53 

134  53 

135  14 
i:«  28 
135  26 
135  18 


134  31 
134  21 
134  31 
134  34 
134  37 

134  29 

135  01 


132  30 
132  40 


133  36 
13^i  32 


135  20 


134  51 

135  19 
135  32 
135  29 
135  &^ 
135  30 
135  80 


A.  m. 
8  52 
8  52 
8  52 


855 
866 
865 


8  51 
8  51 
8  51 
853 

8  64 
8  56 
8  57 
8  67 


8M 
854 
8  56 
854 

8  67 
8  67 
8  54 
8  56 

8  56 
8  66 

8  58 
8  58 


9  00 
9  00 
9  01 
902 
9  02 
9  01 


Standard  port  for 
reference. 


Name. 

f 


Sitka  . 
Sitka  . 
Sitka  . 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
ISS^  W. 


165 
165 
165 


Sitka I    165 

Sitka I    165 

Sitka '    165 


Sitka I  165 

Sitka i  165 

Sitka I  165 

Sitka 165 

Sitka 165 

Sitka 165 

Sitka ;  165 

Sitka 165 


I 


Sitka . 
Sitka . 
Sitka . 


166 
165 
16 
Sitka 166 

Sitka 165 

Sitka 165 

Sitka 165 

Sitka 165 

Sitka 165 

Sitka 165 

Silka 105 

Sitka 165 


Silka 165 

Sitka 165 

Silka 165 

Silka 165 

Sitka 165 

Sitka 165 


8  58  Sitka . 

8  57  Sitka . 

8  58  Sitka . 

8  58  !  Sitka  . 

8  5.S  !  Sitka . 

8  58  I  Sitka . 

9  00  Silka  . 


8  50 
8  51 


8  .54 

8  5.S 


Sitka . 
Sitka . 


Silka  . 
Sitka . 


9  01  :  Sitka . 


8  59 

9  01 
9  02 
9  02 
9  03 
9  02 
9  02 


Sitka  . 
Sitka. 
Sitka . 
Sitka. 
Sitka  . 
Sitka . 
Sitka . 


165 

165 
166 
165 
165 
165 
165 


165 
165 


165 
165 


165 


ia5 

165 
165 
165 
165 
165 
165 


A.m. 
+0  10 
+0  85 
+0  15 


+0  05 
+0  05 
+0  03 


+0  27 
+0  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  08 


+0  06 
+0  07 
-4-0  10 
+0  09 

+0  15 
+0  40 
+0  11 
+0  15 

+0  16 
+0  19 
+0  86 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  25 
+0  35 


-0  03 
+0  02 
+0  07  ' 
+0  10 
+0  37 
+1  49  ; 
+0  18 


-0  12 
+0  10 


-0  11 
-0  04 


0^ 


+0  11 
+0  24 
+0  26 
+0  17 
+0  20 
+0  12 
+0  06 


A.  m. 
+0  08 
+0  35 
+0  13 


-0  06 
-0  20 
-0  22 


+0  03 
+0  10 
+0  07 
+0  04 

+0  03 
+0  05 
+0  03 
+0  02 


Height.     ,     <: 


HW.      LW. 


Sfeethdov 
Mean  Lover 
Low  Water. 

/€€t.  feet. 
+  9.0  -3,6 
-10.4  +3.(? 
+  9.5  i  +3.5 

Mean  Lover 
Low  Water. 


+  2.3 
+  3.7 
+  3.3 


+  6.1 

+  6.7 

+  6.3 

T  6.5 

+  5.5 
+  4.9 
+  4.5 
+  4.0 


+0  03  +  5.8 
+0  04  ;+  5.8 
+0  07  +  5.5 
+0  06    +  6.3 

+0  11  '+  5.5 
+0  35  +  7.1 
+0  07  +  5.3 
+  0  11    +  5.9 


+0.3 

+0.3 
+0.S 


+0.5 
+0.5 
+0.5 
+0.5 


1-T 


Lei- 


1.'"-' 


+0  12 
+0  15 
+0  86 
+0  17 


+0  13 
+0  15 
+0  12 
+0  14 
+  0  15 
+0  25 


-0  02 
000 
+0  04 
+0  06 
+0  33 
+  1  64 
+0  18 


-0  11 
+0  10 


-0  13 
-0  03 


+  6,7 

+  6.9 

+  7.4 

+  5.3 


+0.5 
+0.5  I 
+O.SI 
+0.4  ; 

I 

-0.5 
+0.5  ' 

+a5 

-rO.5 

+0.5  ' 
+0.5 
+0.5 
+0,5 

-S-0.5  ' 
+0.5 
-M).6 
+0.5 


+  5.9  +0.5 

+  6.1  +0.5 

-*-  5.3  +0.5 

+  5.7  I  +0.5 

+  7.5  I  +0.7 

+  8.0  I  +0.4 


+  0-9     +0.1 

+  8.8 

+  4.1 

+  4.3 

+  8.3 

+  1.4 

+  4.6 


-j-0.4 
+0.5 
+0.5 

+a3 

+0.2 

+0.4 


+  1.9 
+  2.7 


-0.2  ; 

0.0  1 


+  0.9     -0.1 
-  0.2     -0.1 


0  00         00 


I 

1+  4.2 
+  4.8 

.+  5.1 
+  2.6 

>  8.0 

;+  0.4 
+  0.1 


+0  07 
+0  22 
+0  26 
+0  17 
+0  25 
+0  04 
000 


0.0 


1  '■•■  I 


i.:-' 

1.44 
1.4*  i 

i.r  I 
1.:' 

L:4 


1.:- 

0.*  I 


+0.8        1 

+0.5        1 

+0.4        1 

+0.3        1 

+0.2      : 

+0.1      : 

0.0        I. 

*The  time  of  slack  water  at  Sergius  Narrows  is  given  in  Table  10  of  this  volume. 
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Interval. 


Range  of  tide. 


Tropic  diuraal 
inequality.     ' 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Mean. 


=      HWI. 


8 
9 
10  I 

111 
12  I 
13 
14 


19 
I  20 
■  21 

I  22 

23 
24 
2.'> 
26 


27 

.  28 
29 

I  30 
31 

!  32 


33 
i  ^* 

3:> 

!  3fi 

'  37 

3.S 

39 


;  -10 

41   ■ 


42 
43 


0  25 
0  50 
030 


0  17 
0  16 
0  15 


0  43 
0  28 
0  26 
0  21 

0  18 
0  17 
0  14 
0  13 


!.■> 

0  19 

16 

0*20 

17 

0  21 

18 

0  22 

0  25 
0  50 
0  24 
0  26 

0  27 
0  30 
0  45 
0  25 


0  17 
0  20 
0  24 
0  28 
0  30 
0  40 


0  06 
0  12 
0  16 
0  19 

0  46 

1  58 
0  25 


0  06  I 
0  27 


0  03 ; 

0  05 


0  07 


0  19  I 
0  30 
0  31  I 
0  2-4 
0  20 
0  17  I 
0  11  I 


h.  m. 

6  35 

7  02 
6  40 


6  18 
6  03 
6  02 


6  31 
6  38 
6  35 
6  30 

6  28 
6  27 
6  24 
6  23 


628 
629 
6  30 
6  31 

633 
6  57 
6  32 
6  34 

6  35 
6  38 
6  56 
6  38 


632 
6  34 
6  30 
6  31 
6  32 
6  42 


6  19 
6  22 
6  25 
6  27 
6  54 
6  15 
6  37 


6  18 
6  38 


6  12 
6  17 


Tropic. 


6  27 
6  40 
6  43 
6  34 
6  41 
6  21 
6  17 


HHWI. 


h.   m. 

-0  026 

0  24b 

0  Oib 


-0  146 

-0  146 

0  156 


0  156 

0026 

-0  026 

-0  076 

-0  106 
-0  126 
-0  156 
-0  176 


-0  096 
-0  086 
-0  076 
-0  066 

-0  036 

0236 

-0  046 

-0  016 

0  006 

OOiib 

0  196 

-0  036 


-0  106 

-0  076 

-0  046 

0006 

0  046 

0  146 


-0  286 
-0  186 
-0  146 
-0  116 

0  156 

1  246 
-0  056 


-0  306 
-0  096 


-0  276 
-0  316 


LLWI. 


6  18       -0  296 


-0  116 
0  016 
0  026 
-0  096 
-  0  046 
-0  186 
-0  25/) 


h.  m. 
6466 
7  126 
6  516 


6  316 
6  156 
6  146 


6  426 
6  496 
6  466 
6  416 

6  396 
6  386 
6  356 
6  356 


6  396 
6  406 
6  416 
6  426 

6  446 

7  076 
6  436 
6  456 

6  466 
6  496 
X066 
6  496 


6  436 
6  456 
6  416 
6  426 
6  446 
6  546 


6  326 
6  846 
6  876 
6  396 
7066 
8  286 
6  486 


6  846 
6  546 


6  266 
6  316 


6  346 


6  396 
6  516 
6  ,>16 
6  466 
6  536 
6  35/i 
6  316 


Mean 
(Mn). 


ML 
13.2 
14.5 
13.7 


9.8 
11.0 
10.7 


12.4 
13.8 
12.6 
12.7 

12.8 
12.2 
11.8 
11.3 


12.5 
12,6 
12.8 
12.6 

12.7 
14.2 
12.5 
13.1 

13.8 
14.0 
14.5 
12.6 


13.0 
13.3 
12.6 
12,9 
14.5 
15,3 


8.5 
11.1 
11.4 
11.6 
10.6 

8.9 
11.9 


9.8 
10.4 


8.7 
7.6 


7.7 


11.6 
12.0 
12.4 
10.0 
10.6 
8.0 
7.8 


Spring 

(Sg). 


feet. 
16.9 
18.6 
17.5 


12.5 
14.1 
13.7 


15.9 
17.7 
16.1 
16.3 

16.4 
15.6 
15.1 
14.5 


16.0 
16.1 
16.4 
16.1 

16.3 

18.2 
16.0 
16.8 

17.7  I 
17.9 
18.6 
16.1  ! 


16.6 
17.0 
16.1 
16.5 
18.7 
19.6 


10.9 
14.2 
14.6 
14.8 
13.6 
11.4 
15.2 


12.6 
13.4 


11.1 
9.7 


14.8 
15.4 
15.9 
12.8 
13.8 
10.2 
10.0 


Neap 

(Np). 


feet. 
8.8 
9.7 
9.2 


6.6 
7.4 
7.2 


8.3 
9.2 

8.4 
8.5 

8.6 
8.2 
7.9 


8.4 
8.4 
8.6 
8.4 

8.5 
9.5 

8.4 
8.8 

9.2 
9.4 

9.7 
8.4 


8.7 
8.9 
8.4 
8.6 
9.8 
10.3 


5.8 
7.5 
7.8 
7.9 
7.2 
6.1 
8.1 


6.6 
7.0 


5.8 
5.2 


5.2  , 


7.9 
8.2  ' 
8.4 
6.7 
6.9  I 
5.4  i 
5.3 


Great 
tropic 

(Gc). 


HWQ. 


feet. 
16.8 
18.3 
17.3 


12.9 
14,3 
13,9 


15.9 
17.4 
16.1 
16.2 

16.3 
15.7 
15.2 
14.6 


16.0 
16.1 
16.3 
16.1 

16.2 
17.9 
16.0 
16.7 

17.4 
17.7 

18.3 
16.1 


16.6 
16.9 
16.1 
16.5 
18.4 
19.3 


11.4 
14.4 
14.7 
15.0 
13.8 
11.9 
15.3 


13.3 
14.2 


11.2 
10.3 


10.5 


15.0 
15.4 
15.9 
13.2 
13.4 
10.8 
10.5 


feet. 
2.1 
2.2 
2,1 


1.8  ] 
1.9 

1.9  I 


2.0  , 

2.1  I 
2.0 

2.0  I 

2.0 
2.0 
2.0 
1.9  , 


2.0 
2.0 
2.0 

2.0  I 

2.0 
2.1 
2.0 
2.1 

2.1  I 
2.1  ' 
2.2 
2.0 


2.1 
2.1 
2.0 
2.0 
2.2 
2.3 


1.7 
1.9 
1.9 
1.9 
1.9 
1.7 
2.0 


2.3 
2.3  , 


2.1 
1.6 


2.1 


2.0 
1.8 
2.2 
1.6 
1.6  1 


LWQ. 


I  Tropic 
HW 
inter- 
vals. 


feei. 
5.9 
6.2 
6.0 


5.1  I 
5.4  I 
5.3 


5.7 

6.0  I 

5.8 
5.8  I 


/(.  m. 


5.8 
5.8 
5.8 
5.8 

5.8 
6.1 
5.8 
5.9 

6.0 
6.1 
6.2 
5.8 


5.9 
6.9 
6.8 
5.9 
6.2 
6.3 


4.8 
6.4 
5.5 
5.6 
5.3 
4.9 
5.6 


4.9 
5.0 


4.2 
4.5 


Tropic 
range. 


Predic-  Tropic 


5.8    1 

5.7  i I 

6.6    1 

5.5    


4. 5  '      8  02 


•Hj 

5.6  ! , 

5.7    

5.2  ' , 

5.0  '      8  15 

4.6  , 

4.5    , 


feet. 
6.5 
6.8 
6.6 


5.6 
6.9 
5.8 


6.3 
6.6 
6.3 
6.8 

6.4 
6.2 
6.1 
6.0 


6.3 
6.3 
6.4 
6.8 

6.3 
6.7 
6.3 
6.4 

6.6 
6.7 
6.8 
6.3 


6.4 
6.5 
6.3 
6.4 
6.8 
6.9 


5.2 
5.9 
6.0 
6.1 
5.8 
5.3 
6.1 


5.4 
5.6 


4.7 
4.9 


4.9 


6.1 
6.2 
6.3 
5.6 
5.3 
5.0 
5.0 


tions. 


LLW. 


Varia- 
tion of 
the  com 
pa.ss. 


feet. 
11.7 
12.4 
11.9 


7.4 
7.2 


8.2 
9.0 
8.3 
8.4 

8.4 
8.1 
7.8 
7.6 


8.3 
8.3 
8.4 
8,3 

8.4 
9.2 
8.3 
8.6 

9.0 
9.1 
9.4 
8.3 


8.6 
8.7 
8.3 
8.5 
9.5 
9.9 


5,9 
7.5 
7.6 
7.8 
7.2 
6.2 
7.9 


6.3 

6.8 


5.8 
5.3 


5.4 


7.7 
8.0 
8.2 
6.8 
7.0 
6.6 
5.5 


feet. 
9.1 
9.9 


7.1 
7.8  I 
7.7 


8.7 


8.8 
8.9 


8.6 
8.3 
8.0 


8.7  . 
8.8 
8.9 
8.8 

8.9  [ 
9.7 
8.7 
9.1 

9.5  I 

9.6 

9.9 

8.8 


9.0 
9.1 
8.8 
8.9 
10.0 
10.4 


8.1 
8.2 
7.6 
6.5 
8.4 


7.4  , 
7.7 


6.1 
5.7 


5.8 


8.2 
8.4 
8.7 
7.2 
9.3 
6.0 
5.8 


East. 

o 

30.0 

30.5 

30.5 


30.0 
30.5 
30.5 


30.5 
80.5 
30.5 
30.5 

81.0 
31.0 
30.5 
80.5 


81.0 
81.0 
81.0 
31.0 

31.0 
81.0 
31.0 
81.5 

31.5 
31.5 
31.5 
31.5 


31.5 
31.5 
31.5 
82.0 
32.0 
82.0 


80.0 
80.0 
30.5 
81.0 
31.0 
31.0 
31.0 


I 


29.0 
29. 5 


29.5 
30.0 


30.5 
30.5 
30.5 
30. 5 
30.5 
30.5 
30.5 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

3 
55 

1 
2 
8 
4 
5 

6 
7 

6 

9 

10 
11 

12 
18 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 

25 
26 
27 
28 
29 
30 

81 
32 

33 
31 

35 
36 

S7 

38 

39 
40 
41 
42 
43 

,  'I* 
46 

46 
47 
48 
49 

50 
51 
52 
53 
51 
55 
56 

1 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

1 

Lati- 
tude. 

Longitude. 
Arc.      Time. 

Name. 

Page. 

165 
165 
165 
165 
165 

165 

165 
165 

169 
169 
169 

169 
169 
169 
169 

169 
169 
169 
169 

169 
169 
169 
169 

169 

169 
169 
169 
169 
169 
169 

169 
169 

169 
169 
169 
169 

169 
169 

169 
173 
129 
161 
,61 

173 
161 
173 
161 
161 
161 

161 
161 
161 
161 
391 
161 
161 

Time. 

Height. 

t-f    1 

raa«a| 

HW. 

LW. 

HW. 

LW. 

1 

NORTH  AMERICA  (Wbbt 
Coast)  —Continued. 

A  LASK  A— conti  nued. 

Icy  Strait  and  Cross  Sound. 

S  wanson  Harbor 

North. 

o     t 

58  13 
58  07 
58  16 
58  07 

58  12 

59  31 
69  55 

60  05 

60  18 
GO  29 
60  28 

60  27 
60  35 
60  84 
60  29 

60  19 
69  57 
(K)  14 
60  31 

60  44 

60  57 

61  02 
61  07 

60  06 

59  12 

59  36 

60  32 

61  04 

60  56 

61  17 

57  47 

57  38 

58  06 

56  01 

54  55 

55  21 

54  23 
54  29 

54  46 
54  07 
51  00 
5;?  54 
53  53 

53  28 
53  2<S 
53  27 
51  49 

51  59 

52  56 

57  08 

59  00 
59  02 
59  40 
HO  04 
00  20 
03  20 

We 

o     / 
135  07 

135  26 

136  19 
136  17 
136  24 

139  46 
141  18 

144  48 

145  03 
145  24 
145  40 

145  60 
145  40 

145  56 

146  32 

146  40 

147  88 
147  40 
147  18 

146  36 
146  42 
146  35 
146  13 

149  26 

151  44 
151  24 

151  19 

150  26 
149  30 
149  68 

152  24 
154  11 

154  49 
156  43 

159  16 

160  39 

162  88 

162  48 

163  20 

161  59 
166  10 
166  32 

166  32 

167  05 

166  64 
107  42 
176  52 
1X2  27 
1S6  48 

170  18 
158  29 
161  45 
161  50 

167  15 
172  25 
170  00 

St. 

h.m. 
900 
9  02 
905 
9  a') 
906 

9  19 
9  25 
9  39 

9  40 
942 
9  43 

9  43 
9  43 
9  44 
9  46 

9  47 
9  51 
9  61 
9  49 

9  46 
9  47 
9  46 
9  45 

958 

10  07 
10  06 
10  05 
10  02 
958 
10  00 

10  10 
10  17 

10  19 
10  27 
10  37 
10  43 

10  61 
10  51 

10  53 

11  00 
11  05 
11  0(i 
11  06 

11  08 
11  08 
11  11 

11  47 

12  10 
12  27 

11  21 
10  34 
10  47 

10  47 

11  09 
11-30 
11  20 

Sitka 

Timem 

1S5° 

h.m. 
+  0  29 
+  023 

-  0  22 

-  0  17 
+  0  11 

+  0  47 
+  0  49 
+  0  27 

Time  m 

-  032 

-  0  83 

-  0  25 

-  0  40 

-  089 

-  0  48 

-  0  48 

-  060 

-  0  48 

-  0  46 

-  0  46 

-  0  48 

-  0  46 
-  0  47 

-0  47 

-  0  48 

+  004 
+  030 
+  230 
+  4  07 
+  6  03 
+  4  40 

000 
+  029 

+  0  34 

+  1  48 
+  2  33 
+  2  59 

Tiinem 
16S° 

-  0  45 

-  0  47 

-  0  24 

-  6  6:j 

+11  56 

+  oa5 

+  004 

-  7  12 

-  2  67 

-  7  07 

-  1  29 

-  083 
+  038 

+  0  46 

-  3  26 
+  209 
+  2  19 

-  4  89 
+  1  19 
+  203 

eridian. 
W. 

h.m. 
+  028 
+  0  25 
+  034 

-  0  15 
+  0  13 

+  0  43 
+  080 
+  027 

eridian, 
M'. 

+  0  12 

-  0  07 
+  0  13 

-  0  14 

-  0  43 

-  0  45 

-  0  43 

-  043 

-  0  49 

-  0  48 

-  0  49 

-  0  51 

-  0  49 

-  0  48 

-  0  45 

-  0  44 

000 
+  0  32 
+  2  42 
+  4  24 
+  6  25 
+  4  57 

000 
+  034 

+  039 
+  1  53 
+  238 
+  306 

eridian, 
W. 

-  0  31 

-  0  25 

-  0  16 

-  7  85 
+11  82 
+  0  29 
-+   0  27 

-  7  82 

-  2  47 

-  6  16 

-  1  09 

-  0  13 
+  1  08 

+  1  13 

-  2  89 
+  2  49 
+  2  69 
~  6  18 
+  1  54 
+  2  33 

'  Mean 
Low  1 

feet. 
+  6.6 
+  5.4 
+  1.8 
0.0 
+  1.0 

-  0.3 

-  0.4 

-  0.3 

-5.S 
+  1.0 

-  1.0 

+  3.2 
+  8.3 
4^  3.1 
+  2.9 

+  2.1 
+  2.6 
+  2.6 
+  2.7 

+  2.8 
+  2.9 
+  3.2 
-.-  3.1 

+  1.6 

+  5.3 
+10.1 
+  8.6 
+14.6 
+16.0 
+  14.9 

0.0 
+  0.2 

+  0.5 

-  0.9 

-  1.3 

-  0.8 

-  2.5 

-  1.6 

-  2.4 

-  0.6 
+  2.4 

-  6.0 

-  5.6 

+  0.2 

-  3.7 

-  0.4 

-  5.9 
7.3 

-  6.0 

-  6.0 

-  6.2 

-  3.6 
+  3.4 

-  6.6 

-  5.6 

-  7.0 

Lover 
rater. 

fed. 
+  0..^ 
i-0.3 
-0.1 
-0.2 

ao 

0.0 

0.0 

-0.3 

-1,4 

+0.2 
-O.S 

+0.3 
+0.3 
+0.3 

+0.4 

0.0 
*0.3 
+0.3 
+0.3 

+0.2 
*0,2 
+0.3 
+0.3 

-rO.l 

+0.1 
+0.7 
+0.6 

+0.8 
+1.0 
+0.9 

0.0 
0.0 

0.0 
-0.1 
-0.1 

0.0 

+0.1 
+0.2 

+0.2 
-r-0.4 

0.0 
-2.8 
-2.6 

+0.8 
-2.3 
-0.2 
-3,5 
-4.0 
-3.8 

-2..H 
-3.6 
-2.4 
-1.4 
-©.!» 
-2.S 
-3.-2 

! 

HA 

Hooniah  Port  Frederick         

Sitka 

I'f. 

Inian  Cove 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

1..5 

Port  Althorp 

Granite  Cove 

I.'.-, 
1:5 

Outer  coast. 

Port  Mulgrave,  Yakutat  Bay 

lev  Bay 

Controller  Bay,  WIngham  Island. . . 

Copper  R.  Delta,  Koklnhenic  I 

Copper  R.  Delta,  Pete  Dahl  Slough. 
Eyak  River  Entrance 

Prince  WiUiam  Sound. 

Orca  Inlet  (Cape  Whitshed) 

Orca 

1.1'. 

i.  ij 

Ll; 

IM 

Windy  Bay,  Hawkins  Island 

Johnstone  Point 

1.U 

Port  Etches 

Hanning  Ba  v 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

KodUk 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

Kodiak 

St.  Michael 

Galveston 

PortTowuscnd... 
Port  Townsend... 

St.  Michael 

Port  Townsend... 

St.  Michael 

P»)rt  Townsend... 
Port  Townsend... 
PortTow^nsend... 

Port  Townsend... 
Port  Tow n.send... 
Port  Townsend... 
Port  Townsend... 

Sitka 

Port  Townsend... 
PortTowuscnd... 

Let; 

Discoverv  Bay 

Ic. 

Smith  Isfand 

Snug  Comer  Cove 

1..T 

Rocky  Point 

1.* 

Jack  Bay 

1.41 

Valdez 

I*  1 

Resurrection  Bay. 
Seward 

IT 

Cook  InleL 
Port  Chatham   

1T'> 

Kachemak  Bay 

2> 

Fort  Kenai.  Kaknu  River 

2-1* 

Point  Possewjion 

•'  <. 

Tiirnafiraiii  Bmv 

3-1^ 

Knik  River '. 

8W 

Kodiak  Island. 

Kodiak  (St.  Paul  Harbor.  Kodiak  I. ) 
Karluk  River.  Slxelikof  Strait 

Alaska  Peninsula. 

Katmal  Bay,  Shelikof  Stmit 

Semldi  Island.s,  Chow  let  Island 

Shumagin  Islands,  SImeonof  I 

Zacharefskaia  Bay,  Unga  Strait .... 

Sannak  Islands. 
Peterson  Bav 

l.a- 

l.l'T 

aw 

Acherk  Harbor 

Aleutian  Islands. 

Ikatan  Bay,  Unlniak  Island 

Tigalda  Bay,  Tigalda  Island 

Cnalga  Biiy,  Unalga  Island 

Dutch  Harbor.  Unalaska  Island 

Iliuliuk,  L'nalaska  Island 

Kashega  Bay.  Unaloska  Island 

Eagle  Bay,  Tnalaska  Island 

Idak  Cove.  I'mnak  Island 

Adak  Islahd 

0.* 

o.:>-: 

Kiska  Harbor,  Kiska  Island 

A  ttu  Island 

or 

Bering  Sea. 

St.  Paul  Lsland,  Pribilof  Islands.... 
Nushagak  Bay 

0.41 
C.4- 

(7(K)dnews  Bay 

Oh- 

Kuskokwlni  Bay .- 

1.* 

Nunivak  Island 

i'3i 

St.  .Matthew  Island 

St.  Lawrence  Island 

AND  TIDAL  CONSTANTS. 
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'  Tropic  diurnal  i  ninrtuLl  wavi»    M®*"  ^^  ^®^^^ 
inequality.     |  ^»«ro*»  ^*ve.  labove  plane  of - 


50 
51 

63 
hi 

5<i 


[3  12], 

0  47 
[1122] 

1  3.5 

2  07  ' 

3  00 


4  17 

053  i 
6  15 

6  25  S 

7  20  1 

4  40 

5  3.5 


8  12 

0  Ub 

9  10 

1  30fc 

10  29 

6  15rt 

7  20 

2  406 

0  15 

7  3X^1 

0  25 

7  ISa 

0  47 

7  10« 

11  00 

6  27a 

11  50 

8  Ola 

10  376 
7  27n 
0  21a 
0  29a 
0  526 

11  0>*6  I 

12  016  I 


16.5 
16.5 
16.0 
11.0 
8.0 
6.0 


3.6 

2.3 

2.8 

16.0 

3.8 

2.5 

3.0 

21.5 

5.0 

3.7 

4.5 

20.0 

7.9 

7.7 

8.9 

20.0 

2.2 

2.1 

2.8 

18.0 

3.8 

2.5 

3.0 

15.5 

2.8 

1.6 

2.0 

17.0 

406 


TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Station. 


10 


NORTH  AMERICA  (West 
Coast  )— Con  tinued , 

A  LASKA— continued. 


Lati- 
tude. ! 


N(yrth. 


Longitude. 


Arc.    I  Time. 


Standard  port  for 
reference. 


Tidal  differences. 


Norton  Sounds  Bering  Sea. 

Cape  Dyer '  61  49  , 

Kripniyuk 1  62  20  I 

Yukon  R.,  Delta,  Kwiklok  Pass....  62  37 
Yukon  R.,  Delta,  Kwikpak  Pass  ...  63  00 
Yukon  R.,  Delta,  Apoon  Pass 63  05  i 

Pitmiktalik ,  63  16 

St.  Michael 63  29 

North  Bay.  Stuart  Island 63  87 

GolofnluBay 64  32 

Nome 64  30 


West. 


166  05 
166  19 
164  61 
164  45 


h.m. 
11  04 
11  01 
10  59 
10  69 


163  32  !  10  54 


Bering  Sea— Continued. 

11  Port  Clarence '  66  13 

I  Arctic  Ocean. 

12  Chami.<»o  Island,  Kotzebue  Sound  .'  66  15 

13  Point  Barrow 71  18 

ASIA  (East  Coast).  I 

SIBERIA. 

Arctic  Ocean. 


14  '  Pitlekaj . 


Bering  ♦Slea— Continued. 


67  03 


162  34 
162  02 

162  SO 

163  00 
165  26 


166  24 


161  46 


10  50 
10  48 
10  60 

10  52 

11  02 


11  06 


10  47 


156  40     10  27 


East. 
186  30     12  26 


15  I  St.  Lawrence  Bay 65  38     189  00  12  36 

16  Plover  Bay '64  22     186  3K  12  27 

17  Anadir  Bay 164  43     178  20  1163 

18  Cape  Oliutorsk 69  55  i  170  21  11  21 

19  .  Nikolski,  Komandorski  Ids 65  11  j  166  01  11  04 

Kamchatka.  '  I 

Petropavlovsk,  AvatchaBay 53  00  !  158  43  10  35 

Cape  Lopatka,  Kuril  Strait '  60  46     156  50  10  27 

Okhotsk  Sea.  I 

Tigil  River  Entr..  Kamchatka '  58  01  I  158  10  *  10  33 

Gighlga  River  Entrance 62  Ot)  ;  160  40  10  43 

Port  Aian 56  26  |  138  30  9  14 

Amur  River  Entrance '  52  56     141  15  l    9  25 

North  Bay,  Sakhalin  Island '  61  20     142  36  9  80 


IiU88ian  Tariary.  i 

CostriesBay '  5126  140  52 

Dui  Road,  Sakhalin  Island 50  50  142  06 

Barracouta  Harbor 49  02  140  19 

Aniwa  Bay,  Sakhalin  Island j  46  29  143  18 

OlgaBay 43  42  135  12 

Vladivostok 43  07  i  1.31  W 


NortheoKt  Islands.  i 

33     Shakotan 43  52,146  49 

I  34     TarakuSlma 43  38  I  146  20 

'  35  I  ShulshoSima 43  27     146  62 

Yezo  Island.  I 

36  i  SoyaSaki ,  45  31     141  M 

37  I  Notsuke  Harbor '  43  33  ,  145  18 

88  .  Nemoro 48  20     146  35 

39  !  Akkeshl 43  02  I  144  51 


40  '  Kushiro 

41  Mororan,  Endermo  Harbor. 

42  '  Hakodate, Tsugar  Strait.. 


43  00 
42  20  ' 


144  22 
141  07 


_  41  48  t  140  42 

43     Otaru,  Sea  of  Japan i  43  12     140  64 


9  23 
9  28 
9  21 
9  33 
9  01 
8  48 


9  47 
9  46 
9  43 


Name. 


Kodiak.... 
Kodlak.... 
Kodiak.... 
Kodiak.... 
St.  Michael 

St.  Michael 
St.  Michael 
St.  Michael 
St  Michael 
St.  Michael 

Kodiak.... 

Bombay . . . 
Baltimore . 


Baltimore 

Batavla... 
Batavia... 
Batavia... 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 


Port  TowniHjnd. 
PortTownsend. 
PortTownsend. 

Aden 

PortTownsend. 
PortTownsend. 


Aden 

Yokohama  . 
Aden 


9  28  Aden  . 
9  41  i  Aden  . 
9  42  Aden  . 
9  89     Aden  . 


9  37 
9  24 
9  23 
9  24 


Port  Townsend. 

Aden 

Aden 

Port  Townsend. 


Page. 


169 
169  I 
169 
169  I 
173 

173 
173 
173 
173 
173 


257 
97 


'B*L 

Time. 

Height.         (4 

rangjf 

HW.     1     LW. 

HW. 

LW. 

Time  meridian, 

JieanLomr 

166°  H'. 

Law  Water. 

h.m.  '      h.m. 

/ecL      feeL  \ 

-  044  1  -  087 

-2.4     -0.6'    i-S 

+  0  28  '  -(-  0  40 

-3.9     -0.7  1     fl.;4 

+  2  41     +  4  18 

-  6.8     -1.2  i     Oi 

+  2  18 

+  823 

-  6.2  ,   -1.0       aiS 

-  1  18 

-  1  42 

+  0.2 

0.0      u^ 

-  102 

-  101 

+  0.4 

0.0      LOy 

000 

000 

0.0 

0.0          l.!l 

-  022 

-  0  16 

-  0.2  ,  +0.2!     a\ 

+  120 

+  2  16 

-  0.2 

+0.2     a? 

+  4  50 

+  506 

-  1.6 

+L0     e.4.. 

+  663 


+  7  10 


6.9 


+  639-601    -  5.8 
+  4  35  !  +  406    -  0.8 


Local  time. 
97     -  6  57  I  -  7  30    -  1.0 


-1.0 
0,0 


205 
205 
205 
265 
265 


265 


265 
265 
265  I 
265  ' 
266 


161 
161 
161 
266 
161 
161 


265 
177 
265 


265 
265  I 
2<i5 
265 

161 
265 
265  I 
161 


+  7  26 

+  6  48 
+  7  22 


+  632 
+  5  57 
+  6  28 


+10  20  I  +10  21 
+  7  51      +  7  87 


+  7  52 

+  8  17 


-11  59 

-  7  23 

-  7  50 
-8  41 

-  9  06 


-  6  15 

-  6  20 

-  7  10 
+12  24 

-  3  39 

-  1  46 


+  753 
+  8  16 


-11  57 
-7  07 
-  6  44 
-880 
-907 


-  5  40 
-5  46 

-6  40 
+13  18 

-  3  09 

-  1  15 


T^me  meridian, 
15S°  E. 

+  7  10  ,  +  7  08 
-  2  20     -  2  12 

+  7  29     +  7  27 


-10  24 
+  833 
+  7  15 
+  7  26 

-  1  84 
+  7  82 

+  7  41 

-  1  09 


-10  25 
+  834 
+  7  14 
+  7  24 

-  1  07 
+  7  31 

+  7  47 

-  0  42 


+  1.1 
+  1.2 
+  6.2 
0.0 
+  0.4 


+  0.6 
+  0.2 


+11.4 
+12.6 
+  8.3 
+  0.1 
-  0.1 


-  3.4 

-  4.4 

-  6.5 

-  1.6 

-  6.6 

-  7.3 


+0.4 
+0.4 


+  1.4 

+  1.4: 

+0.7' 

4-0-3 

+0.4 


-3.0 
-3.0 
-3.3 
+0.2 
-8.4 
-3.5 


-1.0,     0.U 


0.0      0.:? 


-0.3  1.'* 

-a  4  \s. 

-1.4  I.' 

+0.4  OS 

-hO.4  O.'iC 


1.C6 
0.M 


i.r. 


0.7'' 


if  eon  Low 

}\'a!^  Sffingi 

-2.0     -0.3       0.^ 

-  1.8  .  -0.2     as:* 

-  1.4     -0.1  I     0.^ 


I 


+  0.1  I 

-  1.0 

-  2.4 

-  1.6 


0.0 
-0.8 
-0.3 
-0.2  ' 


7.8 

-4.5 

0.? 

1.1 

-0,1 

a-:; 

1.6 

-0.2 

a.^- 

9.6 

-4.8 

0.tP 
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Interval. 


Range  of  tide. 


'  Tropic  diurnal 
I     inequality. 


Mean. 


Tropic. 


27  I 

28  , 

29  I 

30  j 

31  I 

32  , 


36 ; 

37  1 


40  ; 

41   I 
I  42 
43 


HWI.  I    LWI.     HHWI. 


A.m. 

12  00 
060 
305 
242 

[6  60] 

7  10] 
'8  07 
1  50' 
1  19 
[2  05 


6  10 


5  00 
11  37 


0  18 


A.m. 
560 
7  10 

10  50 
955 

[100] 

1  45] 
1  27 
'2  30 
5  23 

'8  25' 


1  10 


1150 
5  22  1 


6  24 


3  80 

3  55  I 


8  30 
0  40 
0  10 
11  45 
11  20 


10  45 
10  40 
9  50 
8  00 
055 
245 


3  34 
3  31 

3  48 


9  45 

10  08 


2  20 
7  10 
7  30 
5  45 
5  08 


440 
4  35 
3  40 
2  48 
7  10 
900 


9  46 
944 
10  00 


[6  101 

,   [12  10] 

5  32 

!     1132 

6  05 

12  05 

600 

■     12  15 

4  00 

l"  10  13 

LO  30 

4  18 

4  60 

11  05 

3  33 

946 

8  41 

953 

3  39 

9  51 

3  32 

9  45 

3  40 

10  00 

360 

10  02 

h,  m. 
11  25a 
0086 
1  596 
1  436 
5606 

6  106 

7  146 
6  506 
8306 

11  606 


6296 


4  40a 

11  456 


0636 


5  176 

4  396 

5  126 
5006 
3  086 


2356 
2  686 


8  016 

0  13a 

-0  33a 

10  486 

10  206 


9  556 
9466 
8  366 
6  426 
-  0  23^1 
1  13a 


2  166 
5  09a 
2  326 


9  296 

3  436 

-0  296 

2  186 

1  526 

2  136 
2  156 
1  42a 


LLWI. 


'  Mean 

(Mn). 


A.  m. 

6  166 

7  416 
11  396 
10  396 

2  30a 

3  15a 

4  18a 
400a 
6  SOa 
9  10a 


1  14a 


11  30a 
4  476 


5486 


9  576 
10  196 


2  26a 
7  16a 
7  39a 
5  56a 
5  21o 


5  49a 
4  46a 
3  55a 
3  04a 
726a 
9  19a 


10  026 
9  396 
10  226 


4  35a 
11  246 

9  496 
10  006 

9  546 
9  566 
10  116 
10  10a 


Jeet. 
6.2 
8.8 
1.4 
1.8 
[1.2] 


14  456 

( 

14  106  1 

14  406  1 

12  276  i 

10  256 

1.0 


4.0 
0.4 


0.8 


3.8 
3.4 


13.7 
14.8 
6.2 
3.4 
3.1. 


4.7 
3.9 
2.0 
1.9 
1.9 
1.4 


1.9 
1.9 
2.3 


3.7 
2.9 
1.5 
2.2 

1.9 
2.6 
2.2 
0.4 


Jpring 

(8«). 


feet. 
6.7 
4.9 
1.8 
2.3 
[1.0] 


[1.1" 
1.4 
1.0 
0.7 
1.5 


Neap 

(NpJ. 


6.0 
0.5 


0.4 


4.5 

4.7 


6.1 
4.6 


18.5 
20.0 
8.4 
4.6 
4.2 


4.8  ' 
3.7  1 
2.1  I 
3.0 

I 
2.6 
3.6 
3.0 
0.6 


feet. 
3.4 
2.5 
0.9 
1.2 
[1.1] 

1.2' 
0.9 
'0.8 
0.9" 
0.8' 


0.9 


3.0 
0.2 


0.2 ; 


Great 
tropic 
(Qc). 


HWQ. 


feet. 
7.4 
6.8 
2.4 
3.1 
4.8 

6.0 
4.6 
4.1 
2.7 
2.1 


1.5 


5.5 
0.5 


1.8  I 

1.9  I 


2.1 
1.9 


7.5 
8.1 
3.4 
1.9 
1.7 


2.4 

1.8 
0.5  I 
1.4 

1.1  I 
1.5  I 
1.2 
0.3 


0.4 


4.2 
4.4 
10.5 
4.8 
5.0 


6.4 
4.9 


16.7 
18.0 
8.2 
4.9 
4.5 


6.3 

2.6 

6.3 

5.2 

2.2 

5.5 

2.7 

1.1 

3.2 

2.6 

1.1 

3.0 

2.5 

1.1 

3.0 

1.9 

0.8 

2.4 

2.6 

1.0 

3.0 

2.7 

0.9 

8.2 

3.1 

1.4 

4.0 

5.8  I 
4.7 
2.6  I 
8.6 

3.3 
4.1  I 
3.6  { 

0.8  , 


feet. 
2.8 
2.0 
1.2 
1.3 


LWQ. 


feet. 
3.1 
2.7 
1.6 

1.8 


0.3 


1.0 
0.2 


0.1 


0.7 
0.7 


0.7 
0.7 


1.4 
1.4 
0.9 
0.7 
0.6 


0.8 
0.7 
0.5 
0.5 
0.5 
0.4 


0.5 
0.3 
0.9 


1.1 
1.0 
0.3 
0.4 

0.3 
0.5 
0.4 
0.1 


Diurnal  wave. 


Tropic 
HW 

Inters 
val. 


0.8 


1.8 
0.1 


0.1 


2.8 
2.9 


3.0 
2.8 


5.7 
5.9 
3.8 
2.8 
2.7 


3.3 
3.0 
2.2 
2.1 
2,1 
1.8 


2.1 
2.4 
2.7 


3.4 
3.0 
2.5 
2.6 

2.7 
2.9 
2.7 
0.7 


A.  m. 


18  37 


13  46 


Tropic 
range. 


0  13 


16  17 


10  40 
9  22 

11  18 


9  47 
10  14 


953 
10  20 


22  38 


feet. 
3.9 
3.3 
2.0 
2.3 
4.6 

4.8 
4.3 
1.4 
2.5 
1.8 


0.8 


2.0 
0.2 


0.2 


4.0 
4.2 
10.3 
2.9 
3.0 


3.1 
2.9 


6.0 
6.1 
4.0 
2.9 
2.8 


8.5 
3.1 
2,2 
2.2 
2.2 
1.9 


2.2 
2.4 
2.9 


3.7 
3.2 
2,6 
2.7 

2.7 
8.0 
2.7 
0.7 


Mean  sea  level 
above  planeof- 


Predic- 
tions. 


feet. 
3.3 
2.5 
0.8 
1.2 
1.4  I 

1.6  I 
1.3 
1.3  I 
1.2 
1.0  I 


0.8  I 


2.6 
0.2  ' 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


0.1 


1.3 
1.3 
3.3 
2.6 

2.8 


2.9  , 
2.7 


8.8  I 
9.4  I 
4.4 
2.6  I 
2.6  I 


3.5 

8.0  I 
1.8 
1.7  I 
1.7  j 
1.3 


1.3 
1.4 
1.6 


2.4 
1.8 
1.0 
1.5 

1.8 
1.8 
1.5 
0.2 


feet. 
3.8 
8.0 
1.3 
1.6 
2.1 

2.2 
2.0 
1.8 
0.8 
1.1 


0.9 


2.8 
0.2 


0.2 


1.9 
2.0 
5.0 
2.7 
2.9 


3.1 
2.9 


9.2 
9.9 
4.7 
2.9 
2.7 


8.6 
8.2 
2.0 
1.9 
1.9 
1.6 


1.8 
1.9 
2.4 


8.8 
2.7 
1.6 
2.2 

2.1 
2.6 
2.2 
0.5 


East. 
o 
19.0 
19.0 
20.0 
20.6 
20.5 

21.0 
21.5 
21.5 
21.5 
20.5 


20.0 


28.6 
32.0 


17.0 


17.5 
16.0 
11.0 
4.5 
1.5 

West. 

2.0 
2.5 


2.0 
0.0 
11.0 
9.6 
9.0 


9.5 
9.0 
9.0 
7.5 
7.5 
7.0 


5.6 
5.5 
6.5 


7.6 
6.0 
6.6 
6.0 

6.0 
6.6 
6.5 
7.0 
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TABLE  3.— TIDAL  DIFFEKENCEfe 


SUtion. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


ASIA  (East  Coast)— Continued. 

JAPAN— continued.  ] 

Nipon  Jdand. 


Monra 

Ominato : 

Yamada  Harbor 

Tateyama 

Yokohama  (Nishlhatoba) . 


I  North. 
'    o    / 

40  67 

41  15 
39  27 
34  59 
86  27 


Longitude. 


Time. 


31 

82 

33 

I  84 


45 


,  48 


Yenoura |  35  03 

Shimidzu 35  01 

Sakushima 84  44 

Yokkalchl i  34  67 

Toba 34  29 

Matoya i  34  22 

Hamashlma '  84  18 

Osaka  Roads,  Inland  Sea '  3189 

Shlmotsui,  Inland  Sea '  34  26 

Tomo,  Inland  Sea '  34  23 


16  OnomichI,  Inland  Sea. 

17  '  Simonoeekl 

18  Setozaki,  Sea  of  Japan . 

I  19     Hagi.  Sea  of  Japan 

I  20    Yesaki,  Sea  of  Japan  . . 


21  ,  Tonoura,  Sea  of  Japan — 

22  Sagiura,  Sea  of  Japan 

23  Yonago»  Sea  of  Japan 

24  Shibayama,  Sea  ot  Japan . 

25  Tsuiyama,  Sea  of  Japan . . 


Tsuruga  Bay,  Sea  of  Japan. 

Ao,  Sea  of  Japan 

Naoyedzu,  Sea  of  Japan 

Amaze,  Sea  of  Japan 

Funakawa,  Sea  of  Japan  ... 


Shikoku  Island. 


Urado 

Susakl,  Noml  Harbor . 

Uwajima 

Aoshlma,  Inland  Sea . 


Kituhu  Island. 


Kakaji,  Inland  Sea. 

Tasman  Bay 

Yamagawa 

Kagosnima 

Kabashlma 


Nagasaki 

Matsushima 

Tawaranoura 

Fukushima,  Korea  Strait. 
Karlya,  Korea  Strait 


Tsushima  Island. 


34  19 


28  17 
26  12 


Hirugaura,  Korea  Strait 

Riu  Kiu  or  Loo  Choo  Islands. 

Hancock  Bay,  Amami  Ou  Sima 

Nafa  Klang,  Okinawa  Sima 

Miyako  Sima  Islands. 

M  lyako  Sima 

Formosa. 


Kelung  Harbor ■  25  08 

SauoBtty 24  46 

Takau  Harbor '  22  30 

Anping 23  00 

Tamsul  Harbor 26  10 


34  24 

33  59 
&4  24 

34  25 

34  89 

31  54 
85  26 
36  22 
36  39 

35  89 

35  43 

36  53 

37  11 
87  82 
89  54 


33  30 
33  23 
33  13 
83  44 


83  40 
31  22 
31  13 

31  85 

32  84 

82  45 

32  66 

83  07 
83  21 

33  28 


East. 


140  62  I 

141  09 
141  69 
139  61 


138  64 
138  31 

137  02 
136  88 
136  60 

136  52 
136  46 

135  27 
133  48 
133  22 

133  12 

130  53 

131  12 
181  24 

131  89 

132  04 
132  41 
183  18 

134  89 
134  50 

136  00 
136  69 

138  14 

138  41 

139  61 


131  31 
131  09 
130  38 
180  84 
129  47 

129  62 
129  36 
129  40 
129  49 
129  50 


I 


129  16 


129  10 
127  40 


126  18 


121  46 
121  50 
120  16 

120  09 

121  25 


h.  m. 
9*23 
9  25 
928 
9  19 
9  19 

9  16 
9  14 
908 
907 
907 

9  07 
907 
902 
8  55 
853 

863 
8  44 
8  45 
8  46 
8  47 

8  48 
8  51 
853 

8  69 
859 

904 
908 

9  13 
9  16 
9  19 


Name. 


8  37 
8  31 


8  07 
8  07 
8  01 
8  01 
806 


Page. 


Nagasaki 181 

Singapore 201 

Yokonama 177 

Yokohama |  177 

Yokohama 177 

Karachi 261 

Karachi 261 


Yokohama  . 

Karachi 

Karachi 


Karachi . 
Karachi . 
Karachi . 
Bombay . 
Bombay . 


Bombay ... 

Nagasaki.. 
Key  West.. 
Hongkong. 
Hongkong. 


Hongkong 

Hongkong 

Port  Townsend . . . 
San  FranciscoEnt 
Aden 


Aden 

Aden 

Aden 

Aden 

St.  Michael. 


133  35 

8  64 

133  17 

868 

132  33 

8  50 

132  29 

860 

Bombay . . 
Karachi.. 
Karachi . . 
Nagasaki. 


8  46 
8  45 
8  43  I 
8  42  ■ 
8  39  ' 


Bombay . . 
Karachi . . 
Karachi . . 
Karachi.. 
Shanghai. 


8  39     Nagasaki 

8  38  I  Nagasaki 

8  39  '  Nagasaki 

8  39     Nagasaki 

8  39  I  Singapore '■    201 


177 
261 
261 

261 
261 
261 
257 
257 

257 
181 
125 
197 
197 

197 
197 
161 
158 
265 

265 
265 
265 
266 
167 


257 
261 
261 
181 


257 
261 
261 
261 
189 

181 
181 
181 
181 


Tidal  dlflTerences. 


Time. 


I  Bstb 
Height.         of 

lianp? 


LW. 


HW.      LW. 


8  37     Nagasaki . 


Singapore  . 
Singapore  . 


Singapore  . 


181 


201 
201 


201 


San  Diego I  149 

San  Diego '  149 

SiinDicKO 149 

San  Diego 149 

Singapore 201 


Time  meridian, 
1SS°E. 


h.m. 

-  4  57 
+  6  10 
-103 
-020 

0  00 

+  6  35 

+  6  87 

+  062 

+  668 

+  6  62 

+  646 
+  7  16 
+  828 
+11  84 
+11  84 

+11  22 
+  086 
+  2  15 
+  1  18 
+  1  44 

+  2  16 
+  840 
A-12  01 
-10  17 
-5  81 

-584 
-622 
-525 

-  5  40 

+  458 


+  6  41 
+  702 
+  8  27 
+  088 


+  920 
+  700 
+  887 
+  759 
+  005 

000 
+  006 
+  0  18 
+  068 
+11  46 


A.m. 
-5  01 
+  5  16 
-053 
-0  12 

000 

+  639 
+  6  40 
+  1  00 
+  7  01 
+  656 


+  6  48 
+  7  19 
+  839 
+  11  41 
+11  42 


+11  29 
+  034 
+  2  14 

+  1  32 
+  1  58 

+  280 
+  855 
-11  34 
-953 
-582 

-636 
-624 
-527 
-5  41 

+  444 


+  6  48 
+  706 
+  846 
+  033 


+  927 
+  704 
+  8  41 
+  885 
-184 

000 
+  003 
+  0  13 
+  063 
+1151 


+  1  09     +  1  05 


+  968 
+  904 


+  955 
+  9  01 

lime  mfridian, 
ItCP  E. 

+  9  47     +  9  62 


-12  12 
+  823 
-12  04 
-12  09 
+11  67 


-12  12 
+  8  2:) 
-12  03 
-12  09 
+12  02 


Mean  Lore 
Water  Springi. 

/«<.       f€ft 


-5.8 
-5.2 
-1.2 
-1.0 
0.0 


-0.9 
-1.0 
-0.2 
-0.2 
0.0 


-2.9  -0.3 
-2.0  I  -0.3 
+0.6  +0.1 
-0.9  0.0 
-2.1     -0.2 


0." 
0" 
l.i|' 

ftM 

ai| 

IM 

av 

0.rT 


-2.7 
-2.8 
-2.8 
-3.0 
-1.5 

-L9 
-2.6 
+0.5 
-2.9 
-3.3 

-3.6  t 

-3.8 

-9.6 

-4.6 

-3.6 

-3.6 
-3.6 
-3.7 
-8.7 
-2.6 


-0.3 
-0.2 
-0.2 
-0.6 
-0.3 

-0.5 
-1.1 

+a2 

-0.9 

-as 

-0.9 
-1.0 
-4.8 
-1.2 
-0.5  > 


I 
-0.5  i 

-as 

-0.5 

+a9 


a-i, 


ai: 
an 

(y.U 
O.H 

01: 

0.:i 


-6.5 
-2.2 
-2.0 

+a4 


-2.4 

-a  6 

+1.8 
+2.6 


I 


ao      ao  IP 

+ai    +ai  i»« 

aoi  o> 

-0.2  1^*^' 


-ai 

1.2 


-1.5    -a4 


OS. 


-1.5    -ai '   0.'* 


-1.5    -a  4     e> 
-1.9    -aft'   0.' 


-2.7    -as;   oti- 


-2.2    -ae,  o---" 

+0.3    -a2!  i^l 

-1.3  ,  -aft  t"^? 

-at»  I  -a4  0 !« 

0.0     -a  2  u-* 


-Ll 

as? 

-0.2 

af' 

-as 

a:i 

ao 

1.'* 

-as 

o.~ 

ao 

0.*  ■ 

+a4 

1..^ 

+a4 

1.41 

+a7 

O.y 
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Interval. 

Tropic  diurnal 
InequaUty. 

Diurnal  wave. 

Mean  sea  level 
above  place  of— 

Varia- 

1^ 

s 

Mean. 

Tropic. 

Mean 
(Mn.) 

W 

Neap 

(Np.) 

Great 
tropic 
(Gc.) 

HWQ. 

LWQ. 

Tropic 
Inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 
ST. 

HVVI. 

LWI. 

HHWI. 

LLWI. 

val. 

- 

West. 

h.m. 

h,m. 

A.  m. 

h,m. 

feet 

feet. 

feet. 

feet. 

feet. 

feet. 

A.m. 

feet. 

feet. 

feet. 

0 

1 

3  37 

960 

4  07a 

9  506 

1.3 

1.8 

0.6 

1.4 

0.1 

0.5 

9  46 

0.5 

0.9 

6.0 

6.0 

2 

3  35 

9  48 

8046 

9  516 

1.6 

2.0 

0.8 

1.7 

0.1 

0.7 

10  14 

0.7 

1.0 

1.0 

6.0 

3 

4  30 

10  46 

644a 

10  406 

2.5 

8.4 

1.8 

8.7 

0.8 

2.6 

2.6 

1.7 

2.3 

6.5 

4 

504 

11  17 

6  16a 

11  126 

2.7 

8.7 

1.4 

4.0 

0.8 

2.7 

"io'so' 

2.7 

1.8 

2.4 

4.5 

5 

524 

11  29 

4266 

11  326 

8.5 

4.8 

1.9 

4.9 

0.4 

2.9 

11  39 

2.9 

2.4 

3.0 

4.5 

C 

5  52 

12  06 

6  41a 

11  576 

3.0 

4.2 

1.6 

4.0 

0.4 

2.1 

11  13 

2.2 

2.1 

2.8 

4.6 

7 

652 

12  04 

6  44a 

11  566 

2.9 

8.9 

1.6 

8.9 

0.4 

2.2 

1118 

2.3 

2,0 

2.3 

4.5 

8 

6  06 

12  19 

7  07a 

12  076 

3.9 

5.4 

2.0 

5.6 

0.8 

8.4 

11  19 

8.6 

2.7 

8.8 

4.5 

9 

606 

12  17 

6  44a 

12  186 

4.7 

6.4 

2.6 

5.8 

0.4 

2.7 

11  44 

2.7 

8.2 

3.4 

4.5 

10 

550 

12  12 

6  47a 

12  066 

3.7 

6.0 

2.1 

4.9 

0.4 

2.6 

11  32 

2.7 

2.5 

2.9 

4.5 

11 

562 

12  04 

6  44a 

12  016 

8.2 

4.3 

1.7 

4.2 

0.8 

2.4 

11  42 

2.4 

12 

2.5 

4.5 

12 

623 

0  10 

724a 

025a 

8.5 

4.7 

2.0 

4.7 

0.6 

2.5 

1140 

2.5 

2.4 

2.8 

4.5 

13 

730 

125 

880a 

1  40a 

8.6 

4.7 

2.0 

4.7 

0.5 

2.5 

2.6 

2.4 

2.7 

4.6  , 

14 

11  18 

606 

1146a 

542a 

6.4 

8.4 

8.9 

8.6 

2.4 

8.0 

"£446* 

8.9 

4.2 

4.4 

4.5 

15 

11  16 

504 

11  42a 

444a 

7.6 

10.2 

4.5 

9.7 

2.4 

8.2 

14  44 

4.0 

5.1 

5.0 

4.5 

16 

11  04 

4  61 

11  81a 

485a 

7.4 

9.7 

4.7 

9.5 

2.1 

8.3 

14  58 

8.9 

4.8 

5.0 

4.5' 

17 

8  80 

2  20 

8606 

2  18a 

4.7 

6.7 

2.4 

5.0 

0.6 

1.4 

1.5 

8.4 

2.7 

4.5  1 

18 

10  65 

4  42 

10  296 

5  40a 

1.5 

2.0 

0.7 

2.2 

1.2 

0.6 

'"2i"i6* 

1.4 

1.0 

1.0 

4.5  , 

19 

11  16 

608 

10  436 

603a 

1.8 

1.7 

0.6 

2.0 

1.2 

0.7 

2120 

1.4 

0.8 

0.9 

4.5! 

20 

11  41 

528 

10  676 

646a 

0.8 

1.1 

0.5 

1.6 

1.0 

0.6 

21  41 

1.2 

0.6 

0.7 

4.5 

21 

12  12 

669 

11  416 

7  21a 

0.6 

0.8 

0.4 

1.2 

0.8 

0.8 

22  45 

0.9 

0.4 

0.5 

5.0  ' 

22 

1  08 

7  21 

029a 

821a 

0.5 

0.6 

0.3 

0.9 

0.5 

0.8 

23  19 

0.6 

0.8 

0.4 

5.0  ! 

23 

4  61 

1108 

302a 

1124a 

0.4 

0.4 

0.2 

0.7 

0.1 

0.6 

24  15 

0.6 

0.2 

0.4 

5.0  1 

24 

207 

820 

042a 

845a 

0.5 

0.6 

0.4 

0.9 

0.2 

0.6 

2157 

0.7 

0.8 

0.5 

6.0  1 

25 

228 

841 

0  51a 

859a 

0.6 

0.6 

0.4 

0.9 

0.2 

0.7 

21  53 

0.7 

0.8 

0.5 

6.0  1 

26 

2  30 

842 

0  52a 

850a 

0.5 

0.6 

0.4 

0.9 

0.2 

0.7 

0.7 

0.8 

0.5 

6.0 

27 

2  46 

858 

1  lla 

.   928a 

0.5 

0.6 

0.4 

1.0 

0.2 

0.8 

"22'28* 

0.8 

0.3 

0.6 

5.0 

28 

248 

900 

1  14a 

928a 

0.4 

0.6 

0.8 

0.8 

0.2 

0.6 

22  88 

0.7 

0.3 

0.5 

6,6 

29 

286 

8  49 

1  10a 

9  16a 

0.4 

0.6 

0.8 

0.8 

0.2 

0.6 

22  28 

0.6 

0.8 

0.6 

5.5 

80 

[8  07] 
6  24 

[9  19] 
Oil 

0  86a 

9  61a 

[0.5] 
8.4 

[0.7] 
4.6 

[0.4] 
2.1 

1.1 

22  42 

1.0 

0.4 

0.7 

6.0 

31 

6  59a 

-  0  10a 

4.7 

1.3 

2.0 

10  14 

2.4 

2,2 

2.5 

4.6 

32 

565 

12  08 

642a 

12  066 

8.6 

6.0 

2.0 

4.7 

0.8 

2.5 

1146 

2.5 

2.6 

2.8 

4.5 

33 

7  17 

1  20 

804a 

1  17a 

8.9 

5.8 

2.2 

6.0 

0.8 

2.6 

2.6 

2.6 

2.9 

4.5 

34 

838 

226 

900a 

2  16a 

6.6 

8.9 

3.8 

7.6 

1.2 

2.2 

*'i2'62' 

2.5 

4.4 

4.0 

4.5 

86 

865 

2  42 

924a 

280a 

6.7 

9.2 

8.7 

8.2 

1.8 

8.1 

18  22 

8.4 

4.6 

4.6 

4.5 

86 

545 

1158 

625a 

11  566 

5.0 

6.8 

2.8 

6.8 

0.4 

2.9 

2.9 

8.4 

8.7 

8.5 

37 

7  20 

1  08 

764a 

1  06a 

7.0 

9.6 

8.9 

8.6 

0.5 

8.4 

8.4 

4.8 

4.9 

8.5 

88 

640 

100 

7  12a 

068a 

7.8 

10.5 

4.4 

9.4 

0.5 

3.6 

8.6 

5.2 

6.8 

8.5 

39 

006 

6  17 

0086 

646a 

6.2 

8.4 

8.6 

7.3 

2.9 

0.4 

"i2'54' 

8.0 

4.2 

8.0 

4.0 

40 

7  49 

1  41 

8  21a 

187a 

6.2 

8.4 

8.4 

7.3 

0.4 

8.0 

18  26 

8.0 

4.2 

4.2 

4.0 

41 

756 

144 

8  27a 

137a 

6.2 

8.6 

8.2 

7.2 

0.7 

2.9 

13  04 

8.0 

4.8 

4.1 

4.0 

42 

8  07 

154 

840a 

1  48a 

6.1 

8.5 

8.0 

7.0 

0.6 

2.9 

18  22 

8.0 

4.2 

4.0 

4.0 

43 

8  47 

234 

8  176 

286a 

6.2 

7.0 

2.8 

5.9 

0.8 

2.8 

15  09 

2.8 

8.5 

8.4 

4.5 

44 

923 

3  10 

8  516 

8  18a 

4.6 

6.4 

2.5 

5.4 

0.6 

2.2 

16  27 

2.8 

8.2 

8.1 

4.5 

45 

856 

244 

9  15a 

2  37a 

4.8 

6.7 

2.4 

6.1 

0.6 

1.8 

18  80 

1.4 

8.4 

2.7 

4.5 

46 

7  30 

1  15 

7006 

1  29a 

4.6 

6.2 

2.6 

5.8 

1.0 

2.2 

2.4 

8.1 

3.1 

8.0 

47 

6  30 

0  15 

6  006 

029a 

4.8 

5.8 

2.5 

5.4 

1.0 

2.1 

2.3 

2.9 

3.0 

2.0 

48 

7  27 

1  14 

6636 

1  80a 

3.6 

4.9 

2.1 

4.7 

0.9 

2.0 

15  17 

2.2 

2.4 

2.6 

2.0 

49 

10  16 

408 

9  316 

4  23a 

2.2 

3.0 

1.8 

8.0 

0.7 

15 

1.7 

1.5 

1.7 

1.5 

60 

600 

12  13 

5  266 

12  296 

4.8 

6.8 

2.6 

6.4 

1.0 

2.1 

2.3 

2.9 

3.0 

1.0 

51 

9  45 

382 

9  076 

3  49a 

8.0 

4.0 

1.7 

8.9 

0.8 

1.8 

2.0 

2.0 

2.2 

0.5 

62 

9  50 

3  38 

9  166 

3  64a 

8.6 

4.9 

2.1 

4.6 

0.9 

1.9 

2.2 

2.4 

2.6 

1.0, 

53 

10  00 

3  47 

9  336 

3  59a 

5.9 

8.0 

3.4 

7.2 

1.2 

2.5 



2.8 

4.0 

3.9 

1.6 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


Lati- 
tude. 


ASIA  (East  Co  act)— <;on  tinned. 


Ynng-hingr  Bay 

Tsau-liang-hai  or  Choaan.. . 

Port  Hamilton 

Chemulpo  (Inner  Harbor)  . 
Seoul 


CHINA. 


Port  Arthur 

Newch  wang 

Tientsin  Entr.,  Taku  Light  Ship. 

Tientsin 

Hoangho  or  Yellow  River  Entr  . . . 


11  ;  Chefoo 

12  \Vei-hai-W€l...\ 

13  i  Shuntung  Promontory . 

14  Sang-kau  Bay 

15  Kyau-chau  Harbor 


16  Shanghai,  Wuflung  Bar. 

17  I  Nankin,  Yangtze  River.., 

18  Hang  Chu  Bay 

19  I  Ning-Po,  Yung  River 

20  Taicnow  Islands 


21  !  Namquam  or  Nam  Kwan  Harbor . 

22  I  Min  River  Entrance 

23  !  Fuchan,  Min  River 

24 «  Huiifl^  ha  Soun d 

25    Meicnen  Sound 


26  Hul-i-tauBay 

27  Amoy  (Inner  Harbor) . 

28  j  Tongaang  Harbor 

29  Swatow 

30  HonghaiBay 


37 


44 


Hongkong  

Whampoa 

Canton 

Macao 

Hui-ling-san  Harbor . 


Tien  pak  Harbor 

Naucnau  Passage 

Hoi  Hau,  Hainan  Island 

Yulinkan  Bay,  Hainan  Island  . 
Pakhoi 


COCHIN  CHINA. 


KuaKam 

Hue  River  Entrance  . 

Hon  Kobe  Bay 

Saigon 


Chentabun  River  Entrance . 

Paknam,  Menam  River 

Bangkok,  Menam  River 


MALAY  PENmsUUL. 


East  coast. 

Lakon  Roads 

Singora 

Tringano  River : 

Singapore 

West  coast. 

MalakkaRoad 

One  Fathom  Bank 

Perak  River  Entrance 

Georgetown,  Penang  Island. 
Salang  or  Junkseylon  Island 


Longitude. 


Arc.     Time. 


North.' 
o    / 
39  13 
85  07  . 
84  01  , 
87  29 
37  80 


88  50 
40  35 

38  55 

39  09 
87  54 

37  34 
37  29 
37  24 
37  08 
86  00 

31  21 

32  10 
30  14 
29  57 
28  24 

27  12 
26  02 
26  08 
25  24 
25  08 

24  86 
24  28 
23  54 

28  20 
22  60 


22  17 

23  05 
23  08 
22  14 
21  40 


21  28 
21  00 

20  04 
18  16 

21  27 


20  45 
16  35 
12  40 
10  60 


12  28 

13  80 
18  40 


883 
7  18 
525 
1  17 


2  12 
2  52 
405 
6  24 
800 


East. 


127  18 
129  03 
127  17 

126  86 

127  00 


121  16 

122  00 
117  52 

117  11 

118  34 

121  31 

122  13 
122  42 
122  27 

120  20 

121  30 

118  55 

120  14 

121  47 
121  52 

120  23 

119  40 
119  24 
119  14 
119  00 

118  26 
118  03 
117  81 
116  40 
115  11 


114  10 
118  26 
113  16 
113  84 
111  46 


111  13 
110  88 
110  05 
109  33 
109  02 


106  47 

107  40 
109  11 
106  42 


102  07 
100  88 
100  82 


A.m. 
829 
836 
8  29 
8  26 
828 


805 
808 
7  51 
7  49 

7  51 

8  06 
8  09 
8  11 
8  10 
8  01 

806 

7  56 

8  01 
807 
807 

802 
7  69 
768 
7  57 
756 

764 
7  52 
750 
7  47 
7  41 


7  37 
7  34 
733 
7  34 
727 


7  26 
723 
720 
7  18 
7  16 


7  07 
7  11 
7  17 
707 


6  48 
6  43 
6  42 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


San  Diego 
San  Diego 
Calcutta.. 
Calcutta . . 
Calcutta.. 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Shanghai . 
Shanghai. 
Shanghai. 
Shanghai. 
Amoy  .... 


Amoy 

Amoy 

Amoy 

Amoy  ..^. 
Amoy 


Amoy , 

Amoy , 

Amoy , 

Hongkong., 
Hongkong.. 


Hongkong, 
Hongkong. 
Hongkong. 
Hongkong. 


Time. 


Page. 


HW. 


LW. 


149 
149 
245 
245 
245 


166 
165 
165 
165 
165 

165 
166 
165 
189 
189 

189 
189 
189 
189 
198 

198 
198 
193 
193 
193 

193 
193 
J93 
197 
197 


197 
197 
197 
197 


Hongkong 197 


Hongkong. 
Hongkong. , 
Hongkong. . 
Hongkong. 
Hongkong. 


197 
197 
197 
197 
197 


Hongkong 197 

Hongkong l  197 

Singapore^ '  201 

Singapore 201 


Singapore 
Singapore 
Singapore 


100  05  6  40    Singapore 

100  40  6  43     Singapore 

103  06  I  6  52     Singapore 

108  51  I  6  55  I  Singapore 

Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


102  12 

6  49 

100  59 

6  44 

100  44 

6  43 

100  20 

6  41 

98  21 

6  33 

201 
201 
201 


201 
201 
201 
201 


201 
201 
201 
201 
201 


Local  time. 


h.m. 

-  4  46 
+10  05 

-  4  16 
902 


h.m. 

-  4  47 
+10  05 

-  6  SO 
-11  16 


+  8  24  I  +  6  88 

Time  meridian, 
12CP  East. 


-680 
+  117 
000 
+  856 
+  1  01 

-  608 
+  0  46 
000 
+  8  40 
+  023 

-6  11 
-620 
+  0  43 
+  0  28 

+  442 

-6  49 

-  668 
+  004 

-  1  13 
+  802 

000 
-188 
-058 
+  0  46 
-866 

000 

-  8  18 

-  288 

-  065 

-  3-61 

-260 

-  2  52 
+  0  19 

-  1  20 
+  0  11 

-  2  46 

-  2  47 
+  0  41 

-  1  16 
+  0  15 

-  002 
000 

-  1  08 

-  7  40 
+  023 

+  002 
000 
-  103 
+  833 
+  037 

000 
+  868 
+  606 
+  080 
-053 

000 
+  4  41 
+  508 
+  0  46 
-  089 

Ttmem 

eridian. 
East. 

+  1  39 
+  0  01 
-806 
-  108 

+  7  24 

+  1  58 
+  0  15 

-  260 

-  063 
+  788 

Local  time. 

-046 
-0  16 
-1126 
-620 


0  20 
6  10 
220 


0  16 
200 
2  20 
000 


-800 
-480 
-  7  16 
-10  66 
+12  06 


-030 

-  008 
-1120 

-  607 


-012 
-502 
-202 


-  009 
-164 

-  2  14 
000 


-264 
-427 
-  7  10 
-10  47 
+12  24 


Height. 


Ratio 
of 


HW.     LW. 


MeanLouer 
Low  Water. 


feet. 

-  2.5 
+  1.2 

-  1.2 
+12.4 

-  4.2 


-  0.8 
+  3.2 

0.0 

-  8.8 
+  2.0 

-  0.2 
+  0.6 

-  1.5 

-  2.6 
+  0.8 

0.0 

-  4.9 
3.8 

-  LI 

-  L2 

+  L4 
+  2.9 
+  3,2 
+  6.4 
+  LI 

+  0.5 
0.0 

-  8.1 
0.0 

+  L7 


0.0 
+  L2 
-  0.3 
+  L6 
+  2,6 


+  3.2 

+  6.4 

+  8.1 

-  L8 

+  7.8 


-  0.1 

-  L8 

-  2.2 
+  L8 


-  2.6 
+  0.6 

-  a2 


-  2.6 

■  4.0 

L4 

ao 


+  2,4 
+  5.6 
+  0.9 
+  LO 
+  LI 


fert. 
-0.5 
-0.2 
-0.8 
-0.6 
-0.8' 


0.0  1 

+0.4 

0.0  > 
-0.4  i 
+0.2, 

0.0 
+0.2 
-0.1 
-0.6 
-0.8 

0.0 
-0.7 
-0.1 
-0.7 

0.0 

+0.2 
+0.1 
+0.2 
+0.2 
+0.1 

+0.1 

0.0 

-0.1 

+0.2 

+ai 


0.0 

-a  4 
-a  9 

+0.2 
+0.2 


+0.2 
+0.6 
+0.3 

-a  4 
+a6 


-0.1 
-0,4 
-0.2 
+0.2 


-0.8 
0.0 
0.0 


-0.2 

-0.6 

-0.2 

0.0 


+0.2 
+0.4 
+0.1 
+0.2 
+0.1 


0.47 
1.3c 
O.Sti 

0..'« 


i.«  I 
i.«' 

1.24 

t% 
lAC 

a  74 

1.2 

1.W 

a4j 

l.tT 
0.S1 
l.K 

1:5  i 

1.4-  ' 
l.C"' 

1.C3 
l.(« 

a»i 

L4- 


l.tf 

1.45 

i.:« 

1.45 

Les 


Lr 

175 
l.H  I 
0.54 

3.a>il 


Lft' 
0.57 
0.6.^ 
L2J 


L07 
0.95 


0.» 

as: 

0.73 
LC« 


Ls: 

L» 
1.12 
LU 

LI6 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


Mean. 


Tropic. 


HWI. 


16 
17 

18 
19 
20 

21 

221 

23  I 

24  I 

25  I 

26 
27  I 

2S 
29  ! 


LWI. 


h.m. 

1 

5  10 

2 

7  35 

3 

905 

4 

4  19 

5 

920 

6 

10  05 

7 

430 

8 

2  56 

9 

650 

10 

400 

11 

10  25 

12 

9  20 

13 

400 

14 

0  46 

15 

4  60 

0  13 

10  50 

11  85 

1  00 
850 

950 
9  45 
0  30 
11  lo 

0  20 

005 
004 
11  20 

1  53 
950 


9  23 
0  48 
200 
960 
820 


11  50 
10  10 

7  00 

8  55 
500 


900 
9  30 
11  20 
500 


10  00 
5  10 
8  00 


10  05 
820 
8  00 

10  20 


720 
5  50 
305 
11  50 
10  00 


A.  m. 

11  22 
123 
2  52 

10  81 
330 


853 
10  60 
9  47 

1  00 
10  13 

4  13 
808 

10  12 

6  67 

11  03 

806 
438 
523 

7  12 

2  87 

888 
383 
700 

5  02 

6  32 

6  17 
6  13 
508 
6  39 
387 


256 
7  84 
800 
338 
207 


6  37 
8  57 
048 
2  43 
11  12 


2  48 

3  15 
508 

11  20 


350 
1125 
2  00 


868 

2  08 
1  48 
402 


1  08 
12  00 
9  17 
5  40 
4  00 


HHWI. 


h.  m. 
4  23a 
7  076 
9  12b 
4286 
928a 


9  26a 

8  696 
2206 
6006 
3286 

9  47a 
84da 
320a 
0386 
4  466 

0  116 

10  41a 

11  30a 
0  546 
9  05a 

10  04a 
958a 
0  486 

11  27a 
0  346 

0  196 
0  196 
11  87a 
2696 
9  186 


8  316 

0  17a 

1  19a 

9  186 
7456 


11  176 
9426 
6  276 
7536 
434a 


8  146 

8  316 

10  276 

423a 


9  06a 
4  29o 
7  17o 


9  10a 
7  10a 
7  12a 
9  37a 


6  44a 
5  19a 
2  26a 
11  116 
9  226 


LLWI. 


h.  m. 
11  446 

1  36a 

2  40a 
10  246 

3  156 


3  556 
10  626 

9  496 

1  Ola 

10  156 

4  156 
3  106 

10  14a 

7  216 

11  216 

8  256 
6  106 

6  406 

7  336 
235a 

8  36a 
8  31a 
6  58a 

5  01a 

6  30a 

6  15a 
6  12a 

5  06a 

6  36a 
423a 


3  51a 
8  07a 
8  50a 

4  24a 
260a 


6  17a 
4  31a 
1  29a 
369a 
114Sa 


3  44a 

4  27a 
6  22a 

11  30a 


4046 
11  36a 
2  116 


4086 
2  266 
2  016 
4  156 


1  176 
12  08a 
9  27a 
5  50a 
4  10a 


Mean 

(Mn). 


feet. 
1.8 
5.2 
7.7 
21.1 
4.7 


6.6 
10.2 
7.3 
3.9 
9.1 

7.0 
7.8 
6.9 
6.4 
8.9 

7.3 
8.1 

10.7 
6.9 

11.6 

14.1 
15.6 
16.8 
18.9 
13.8 

13.2 
12.8 
9.8 
8.0 
4.9 


8.3 
4.8 
3.9 
4.8 
6.6 


6.2 
9.1 
6.1 
1.8 
10.6 


8.3 
1.9 
3.7 
7.3 


8.4 
6.1 
6.4 


8.3 
2.1 
4.3 
6.7 


7.8 
10.7 
6.4 
6.5 
6.6 


Spring 

(8g). 


feet. 
2.5 
7.0 
10.5 
28.8 
6.5 


7.5 

11.7 
8.4 
4.5 

10.5 

8.1 
9.0 
6.8 
6.9 
11.4 

9.2 
4.0 
13.7 

8.8 
14.1 

17.2 
19.0 
19.8 
23.0 
16.9 

16.1 
15.6 
12.0 
3.5 
6.4 


4.4 
6.0 
6.1 
6.3 
7.4 


8.2 
12.0 
8.0 
2.3 
14.0 


4.3 
2.5 
5.0 
9.8 


4.5 
8.2 
7.3 


4.5 

2.8 
6.8 
7.4 


10.6 
14.4 
8.6 

8.8 
8.9 


Neap 

(Np). 


1.9 
1.2 
2.5 
8.5 


4.5 
6.2 
8.7 
3.8 
3.8 


Great 
tropic 

(Gc). 


feet. 

feet. 

1.0 

2.6 

3.0 

6.4 

4.2 

7.2 

11.6 

20.3 

2.6 

4.3 

5.6 

8.8 

8.7 

13.1 

6.2 

9.8 

3.3 

5.7 

7.7 

11.8 

6.0 

9.4 

6.6 

10.4 

6.0 

8.1 

3.6 

5.8 

6.0 

9.4 

4.9 

7.8 

2.1 

3.4 

7.2 

11.2 

4.6 

7.3 

8.9 

12.9 

10.9 

16.6 

12.0 

17.0 

12.2 

17.3 

14.6 

20.6 

10.6 

15.1 

10.2 

14.5 

9.8 

14.0 

7.6 

10.9 

2.5 

5.8 

8.0 

8.2 

2.1 

6.2 

8.8 

7.1 

2.4 

6.8 

3.0 

8.2 

8.5 

9.2 

3.8 

9.9 

5.6 

13.6 

3.8 

9.8 

1.1 

8.8 

6.6 

15.4 

2.1 

6.0 

1.2 

8.9 

2.2 

5.2 

4.2 

9.4 

2.1 

4.8 

8.6 

8.1 

3.1 

7.2 

4.7 
8.3 
6.0 
7.6 


10.0 
13.3 
8.4 
S.5 
8.6 


Tropic  diurnal 
Inequality. 


HWQ. 


feet. 
0.7 
1.1 
1.4 
2.3 
1.1 


0.2 
0.3 
0.2 
0.2 
0.3 

0.2 
0.3 
0.2 
1.9 
2.4 

2.3 
1.4 
2.6 
2.1 
0.4 

0.4 
0.6 
0.5 
0.5 
0.4 

0.4 
0.5 
0.4 
1.4 
3.7 


8.0 
3.0 
8.3 
3.7 
4.0 


4.2 
6.1 
4.2 
2.3 
6.5 


3.1 
2.8 
0.9 
1.2 


0.8 
1.1 
1.1 


0.8 
0.7 
1.0 
1.1 


1.3 
1.5 
1.2 
1.2 
1.2 


LWQ. 


feet. 
1.4 
2.3 
0.7 
1.2 
0.6 


4.4 
6.6 
4.6 
8.4 
5.2 

4.5 
4.8 
4.2 
0.6 
0.7 

1.2 
0.4 
0.8 
0.7 
8.0 

8.8 
8.4 
8.5 
8.8 
8.2 

8.2 
8.1 
2.7 
8.5 
8.1 


2.8 
2.9 
2.8 
3.1 
8.4 


'3.6 
4.8 
8.6 
1.9 
4.6 


2.6 
1.9 
8.0 
4.2 


2.9 
3.9 


2.9 
2.3 
8.3 
3.8 


4.4 
6.1 
4.0 
4.0 
4.0 


Diurnal  wave. 


Mean  sea  level ' 
above  planeof— 


Tropic 
HW 

inter- 
val. 


h.m. 


18  80 


941 


12  11 


17  69 


18  40 


18  82 
22  42 


6  14 


Tropic 
range. 


feet. 
1.6 
2.6 
1.6 
2.6 
1.2 


4.4 
6.6 
4.7 
8.4 
5.2 

4.6 
4.8 
4.2 
2.0 
2.6 

2.3 
1.5 
2.8 
2.2 
2.9 

8.2 
3.4 
3.4 
8.7 
8.2 

8.1 
8.1 
2.7 
8.5 
6.1 


4.8 
3.8 
4.4 
6.0 
6.5 


6.7 
7.0 
5.7 
8.1 
7.6 


4.2 
8.1 
8.2 
4.4 


3.0 
4.1 
3.8 


8.0 
2.4 
3.4 
3.9 


4.6 
5.4 
4.1 
4.2 
4.2 


Predic-  Tropic 
tions.  :  LLW. 


feeL 
1.4 
3.4 
4.1 
11.0 
2.6 


4.8 
7.0 
5.2 
3.1 
6.3 

5.1 
6.6 
4.4 
2.4 
4.0 

4.0 
1.2 
5.6 
8.1 
6.8 

8.2 
8.9 
9.1 
10.7 
8.0 

7.7 
7.4 
6.8 
2.8 
8.6 


2.7 
8.1 
2.1 
8.6 
4.1 


4.3 
6.2 
4.4 
1.6 
6.9 


2.6 
1.6 
2.9 
6.1 


2.7 
4.4 
4.0 


2.7 
1.8 
3.3 
4.1 


6.4 
7.1 
4.6 
4.7 
4.7 


feet. 
1.4 
3.6 
8.5 
9.9 
2.0 


5.4 
7.7 
6.9 
3.6 
7.0 

6.7 
6.2 
6.0 
2.6 
4.8 

3.6 
1.5 
6.2 
8.8 
7.1 

8.4 
9.2 
9.4 
11.0 
8.2 

7.9 
7.6 
6.0 
8.1 
4.0 


8.1 
3.6 
3.3 
8.9 
4.5 


4.8 
6.6 
4.8 
1.8 
7.6 


Varia- 
tion of 
the  com 

pass. 


West, 
o 

6.5 
5.0 
4.5 
5.0 
6.0 


4.5 
5.0 
8.5 
8.6 
8.0 

4.0 
4,6 
4.5 
4.0 
3.5 

8.0 
3.0 
2.5 
2.5 
2.6 

2.0 
1.5 
1.0 
1.0 
1.0 

1.0 
0.6 
0.6 
0.6 
0.6  I 

East. 

0.0 
0.0 
0.0 
0.0 
0.6 


0.5 
0.6 
0.5 
1.0 
0.6 


2.9 
1.8 
3.1 
6.4 

1.0 
1.5 
2.0 
2.0 

8.9 
4.6- 
4.1 

2.0 
1.5 
1.5 

2.7 
1.9 
3.6 
4.4 

1.0 
1.0 
1.5 
1.0 

5.7 
7.4 
4.8 
4.9 
4.9 

1.0 
1.0 
1.0 
1,0 
0.6 
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TABLE  3.~TIDAL  DIFFERENCES 


112 

|h 

15 


'  36 
I  87 


.  44 

45 


Geographic  position.  I 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


I 

I  Lati- 
,  tude. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO. 

EAST  INDIB8. 

McUakka  Strait,  Sumatra. 


AchehHead 

Diamond  Point 

Dell  River  Entrance 

Slak  River  Entrance 

Garras  Light,  Rhio  Strait. 


Sumatra,  eatt  coast,  etc. 

Linga,  Linga  Island 

Tanjong  Kalean,  Banka  Strait . 
Nangka  Island.  Banka  Strait. . . 

Banka  Point,  Banka  Strait 

Tobo  Ali  Bay,  Banka  Strait . . . . 
Clifton  Shoal 


Sunda  StraU. 


Java. Fourth  Point 

Krakatoa  Island 

Kalang  Bayang  Harbor,  Sumatra  . 
Java  First  Point 


Sumatra,  wiUhweti  coast. 


Flat  Cape.. 
Benkulen  . 
Padang 


Ayer  Bangles. . 
Tapanuli  Bay  . 


Java,  etc. 

Batavia  (Tandjong  Priok) 

Samarang 

Pan  ka  Poi  nt 

Arisbaya,  Surabaya  Strait 

Sembilangan,  Surabaya  Strait . 
Surabaya,  Surabaya  Strait 


Gading,  Madura  Strait 

Karang  Kleta,  Madura  Strait . . 

Pasuruan.  Madura  Strait 

Sapcedie  Island.  Madura  Strait. 
Meinderts  Reef,  Madura  Strait. 


Banjoewangi,  Baly  Strait 
Pangul,  Java,  south  coast 


Tylatiap.  Java,  south  coast 

I  wynkoops  Bay,  Java,  south  coast. 

'  Baly. 

TebunkusRoad 

I  BadongBay 


North. 

0  * 
583 
5  16 
8  45 

1  20 
0  45 

South. 

0  14 

1  58 

2  24 

2  53 

3  00 

4  54 


604 
609 

5  44 

6  44 


656 
3  41 
056 

North. 

0  12 

1  8o 

South. 

6  06 
6  67 
655 

6  56 

7  04 
7  12 

7  11 
7  20 
7  38 
7  05 

7  40 

8  13 
8  16 
7  45 
655 


Longitude. 
Arc.     Time. 


EwA. 


95  18 

97  30 

98  43 
102  14 
104  21 


104  84 

105  07 

105  47 

106  08 
106  27 
106  08 


105  53 
105  25 
105  02 
105  11 


104  33 
102  13 
100  23 


99  23 
98  60 


106  53 

110  25 
112  34 
112  60 
112  40 
112  44 

112  51 
112  48 
112  55 
114  16 
114  26 

114  23 

111  26 
109  04 
106  30 


1 


Lombok. 


Ampenam  Bay  . 
PijuBay 


Sumbawa. 


Bima  Bay  . 
Sapie  Bay  . 


SunUxi  or  Sandalwood  Island. 


PalmedoRoad 

Nangaroes.sie  Harbor. 


Flores  or  Mangarei  Island. 
Alligator  Bay 


Adenara,  Adenara  Island . 
Timor. 


Koepang  

Dilhi 

Cyrus  Harbor,  Rotti  Island. 


8  11  I 

8  42  I 


885  I 
8  49 


8  25 


9  22 
9  34 


8  45 
8  14 


115  00 
115  07 


116  04 
116  31 


118  42 

119  01 


119  45 

120  15 


119  50 
123  07 


10  10  123  35 
8  34  ,  125  48 
10  51     123  05 


Name. 


Singapore  . 
Singapore  . 
Singapore  . 
Singapore  . 
Singapore  . 


Singapore 201 

Galveston 129 

Galveston i  129 

Galveston I  129 

Galveston I  129 

Galveston 1  129 


Sitka  . 
Sitka . 
Sitka . 
Sitka . 


Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 


h.m. 
6  21 
6  30 
685 
6  49 
6  57 


6  58 
700 

7  03 
7  05 
7  06 
7  04 


7  04 
7  02 

7  00  I 
7  01 


6  58 
6  49 
6  42 


688 
6  35 


7  08 
7  22 
7  30 
>31 
7  31 
7  31 

7  32  I 
7  81 
7  32  I 
7  87 

7  38  ! 

7  38 
7  26 
7  16 
7  06 


7  40 
740 


7  44 
7  46 


7  55 
756 


7  59 

8  01 


7  59 

8  12  ' 


I 

8  14  I  Sydney . 
8  23  I  Sydney . 
8  12     Sydney . 


Page. 


201 
201 
201 
201 
201 


Batavia 

Batavia 

Batavia 

Batavia 

Batavia 

Hongkong. 


Aden . . . 
Aden  - . . 
Aden ... 
Batavia. 
Batavia. 


Sydney . 
Sydney . 
Sydney . 
Sydney . 


Sydney . 
Sydney . 


Sydney . 
Sydney . 


Sydney . 
Sydney . 


Sydney . 
Sydney . 


Sydney . 
Sydney . 


165 
166 
165 
165 


125 
125 
125 


125 
125 


205 
205 
205 
205 
205 
197 

265 
265 
265 
205 
205 

229 
229 
229 
229 


229 
229 


229 
229 


229 
229 


229 
229 


229 

229 


229 
229 
229 


Time. 


HW. 


LW. 


Local  time. 


h.m. 
+12  06 
+10  54 

-  7  31 

-  1  30 

-  0  40 


-  4  20 
+12  27 
+13  00 
+12  02 
-984 
-806 


+  680 
+  609 
+  629 
+  4  49 


8  12 
802 
3  16 


h.m. 
+  12  08 
-10  62 
-729 

-  1  38 

-  0  48 


.-  4  14 
+10  59 
+13  14 
+12  00 

-  9  17 

-  9  14 


+  6  80 
+  609 
+  582 
+  4  49 


-  8  13 
-  8  02 

-  3  16 


Rate 
Height.  (A 


HW. 


LW. 


-907 
-9  47 


-8  47 
-10  07 


-10  17 
-768 
-  9  17 


Mean  Lower  I 
Low  Water.   ' 


-822 

-  322 

-3  01 

-  3  02 

000 

000 

-0  42 

+  1  64 

+  10  17 

+12  53 

+  9  47 

+12  12 

+12  50 

+  921 

+  2  21 

+  2*5 

-8  36 

-  8  38 

-838 
+12  25 
+12  12 

-  8  40 
+  10  41 
+10  16 

-1106 
-11  51 
+12  17 

+  885 

-1108 
-11  50 
+12  18 
+  835 

+  8  89 
-10  16 

+  889 
-10  15 

+1134 
-9  87 

+1184 
-  986 

-8  42 
-7  62 

-  842 

-  7  61 

1 

feeL 
-2.0 
+0.9 
+0.9 
+3.1 
-0.4 


+3.2 

+7.5 
+6.7 
+6.0 
+7.5 
+2.4 


-7.4 
-6.5 
-7.7 
-7.4 


+0.7 
+L7 
+2,7 


+0.8 

+2.8 


0.0 
+L0 
+1.9 
+2.0 
+  L9 
+0.6 

+L8 
+1.8 
+1.6 


-  906 

-  9  47 

-  846 
-10  06 

-10  17 

-  7  57 

-  9  17 

+0.6 
+2.4 


+0.4 
+4.0 


+0.3 
+3.0 


+6.2 
+8.0 


+0.4 
+1.7 


+2.2 
+0.4 
+0.2 


feet 
-0.2 
+0.1 

0.0 
+0.3 

0.0 


+0.2 
-L3 

-1.1 

-1.0 ; 
-1.1 ', 

-0.6 


-1.4  1 
-1.4 


I 


+0.1 

+ai 

+0.1 


0.0 
+0.2  I 


0.0 
-0.2 
-0.3 
-0.4 

-as 

+0-4 

+0.8 
+0.8 
+0.8 


+2.4 

+0.2 

+1.8 

+0.2 

+1.8 

-0.4 

+0.4 

-0.4 

-0.2 

-0.4 

+0.1 

-0.8 

-0.4  1 

-a  4 


0.66 

1,12 

Lll 
l.<7 

as 


1.4^ 
6.30 

3.0D 


0.1e 

a  22 


2.  a: 

3.14 


3.2S 


l.W 

i.e 

1.79 
LTV 

l.» 

1.25 
1.2?. 
l.S 
1.79 
1.-37 

1.6S 
1.24 
LOS 
LIS 


Lr 

LS3 


-0.4 !    l:i 

-0.4  '     2.> 


-0.4        L21 
-0.4  ,     2.0 


-0.4  1 
-0.4  1 


-0.4 
-0.8 


2.96 


L21 
L® 


-0.4,  LTS 
-0.4  I  L21 
-0.4       Lis 
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Interval. 

Range  of  Ude. 

Tropic  diurnal 
inequality. 

Dlurna 

I  wave. 

Tropic 
range. 

Mean  en 
above  pi 

ia  level 
aneof— 

Tropic 
LLW. 

Varla-  ■ 

tion  of 

the  com-j 

pass. 

^ 

Mean. 

Tropic. 

Mean 

Spring 

(Sg). 

Neap 

(NP). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

inter- 
val. 

Predic- 
tions. 

S  1 

jg      HWI.      LWI. 

ilHWI. 

LLWI. 

(Mn). 

1 

1               1 

East. 

h.  m.      h.  m. 

1  10  00        3  44 

2  11  50  j      6  84 

3  2  48         8  67 

4  8  50  1      2  24 

5  9  40         3  14 

h,  m. 
9  106 
11  116 
208a 
8  16a 
8  54a 

h.  m. 

8  57a 
6  45a 

9  07a 

2  336 

3  266 

feet. 
3.9 
6.4 
6.8 
8.4 
6.8 

feet. 
5.2 
8.7 
8.5 
11.8 
7.1 

/ceL 
2.3 
8.7 
3.7 
4.9 
8.1 

feet. 
6.5 
8.4 
8.3 
10.7 
7.1 

/eel. 
0.9 
1.2 
1.2 
1.3 
1,1 

/ect. 
3.1 
4.0 
3.9 
4.6 
3.6 

h.  m. 

feet. 
3.2 
4.2 
4.1 
4.8 
8.8 

/ret. 
3.0 
4.6 
4.5 
5.8 
3.9 

/eet. 
3.2 
4.8 
4.7 
6.1 
4.1 

o 

0.0  1 
0.5  1 
0.6 
1.0 
1.0 

1 

6  6  00  '     12  13 

7  ffi  251       ro  121 

5  2frx 

7  45a 

8  22a 
720G 

10S4a 
12  08a 

12  22a         8. 5 
—  8  Ola  1      r4.11 

11.5 

4.9 

10.8 
10.3 
9.3 
8.4 
10.1 
4.6 

1.3 

4.6 

"*"8'S7" 

4.8 
9.9 
8.2 
7.8 
8.6 
5.7 

5.8 
3.7 
3.4 
3.1 
8.8 
1.6 

6.1 
6.1 
4.6 
4.2 
6.2 
2.2 

1.0 

1.0 

1.0 

1.0 

1.0- 

0.5 

8 

6  50 
5  42 
9  05 
9  50 

' 

0  38 

ifti; 

2  52 

3  87 

—  0  46a 

3.7 
3.4 

4  n 

9  1 

10  256 
1  81a 
1  B6a 

864 

10  ' 

11 

[i.8] 

1 
12 
13 
14 
15 

7  11 
6  50 
6  10 
5  30 

0  58 
0  37 
0  00 
11  42 

6  466 
6256 
6  426 
5  076 

1  09a 

0  48a 

0  12a 

11  526 

1.7 
2.6 
1.4 
1.7 

2.4 

8.8 
2.0 
2.5 

0.7 
1.1 
0.6 
0.7 

1.8 
2.7 
1.5 
1.8 

0.3 
0.3 
0.8 
0.3 

0.6 
0.7 
0.5 
0.6 

15  01 

0.6 
0.8 
0.6 
0.6 

1.0 
1.6 
0.9 
1.0 

1.0 
1.6 
0.8 
1.0 

0.5 
0.0  ' 
0.0; 
0.0 

;  16 

1  17 
IS 

540 

5  50 

6  35 

11  52 

12  03 
11  48 

5386 

5486 

1        6  346 

12  416 
12  4-26 
12  206 

1.8 
2.8 
3.8 

2.6 
4.0 
6.5 

0.7 
1.1 
1.4 

2.6 
8.7 

4.8 

1.8 
1.6 
1.8 

0.2 
0.3 
0.8 

1.3 
1.6 
1.8 

1.0 
1.5 
2.0 

0.9 
1.4 
1.9 

0.0 
0.0 
0.0 

!,9 
,  20 

5  29 
5  50 

11  42 

12  02 

5  276 
5  496 

12  286 
12  356 

1.9 
3.9 

2.8 
6.7 

0.7 
1.5 

2.6 
4.9 

1.3 
1.9 

0.2 
0.3 

17  83 

1.3 
1.9 

1.0 
2.1 

1.0 
2.0 

0.0 
0.0 

21 

ri"  041       r5  521 

!      lOOxi 
1        923a 

7  586 

7  286 

10  316 

1      10  bib 

8026 
9666 
8  31a 

ro.51 

[0.7] 

[0.0] 

2.8 
4.0 
6.0 
6.1 
5.0 
6.5 

9a5 
935 
20  42 
20  07 
20  13 
20  85 

2.7 
3.8 
6.0 
5.1 
4.7 
5.0 

0.9 
1.3 
1.7 
1.7 
1.7 
8.2 

1.4 
2.0 
2.5 
2.5 
2.5 
8.4 

0.5 
1.0 
1.0 
1.0 
1.0 
1.0 

2**  1    "^ 

[6  00 
4  35 

'3  35 
'>  09 

[12  13 

10  48 

,     [9  48 

r5  56 

0.8 
1.0 
1.0 
1  0' 

•^S 

[ 

?l 

7  50a 
4  &9a  , 

?5 

'2i] 

12  07         6  54 

6  42a          8. 6 

4.9 

1.7 

2.6 

8.8 

27       11  52         6  40 
2S       11  46         5  33 
2J       11  44         5  31 
'M      [USA]       [6  25] 
31       11  17"       [5  04" 

10  606 
10  496 
10  466 
10  066 
9  536 

6  07a          4. 5 
6  02ai        4.5 
6  02a  1        4. 5 
6  19a,       [2.3] 
5  54a         [2. 11 

6.2 
6.2 
6.2 
[2.9] 
2.6 

2.3 
2.4 
2.3 

[1.61 
1.5] 

7.2 

7.2 
5.0 
4.4 

2.1 
2.3 
2.3 

4.3 
4.2 
4.0 

19  44 
19  48 
19  50 
19  58 
19  38 

4.8 
4.8 
4.7 
4.2 
8.9 

3.7 
3.7 
3.6 
2.2 
1.9 

4.0 
4.1 
4.0 
2.7 
2.4 

1.0 
1.0 
1.0 
1.0 
1.0 

32  10  00         3  45 

33  9  15         8  03 
31         8  33         2  21 
3.>         4  50       11  02 

9  456 
8  596 
8  166 
4  336 

4  13a 

3  84a 

2  &4a 

11  346 

5.5 
4.2 
3.7 
3.8 

7.8 
5.9 
5.2 
6.3 

2.6 

2.0 
1.8 
1.8 

6.6 
6.1 
4.5 
4.7 

2.2 
1.9 
1.8 
1.8 

1.3 
1.1 
1.0 
1.1 

19  15 
"  18*44' 

2.6 
2.2 
2.1 
2.1 

2.8 
2.1 
1.8 
2.0 

8.1 
2.4 
2.1 
2.2 

1.0  . 
1.0 
0.5 
0.0 

:16         4  55       11  07 
37       10  50         4  38 

4  896 
10  366 

1 

11  386          4.3 
5  04a          6.2 

6.0 

8.7 

2.1 
3.0 

5.2 
7.3 

1.9 
2.3 

1.1 
1.3 

2.3 
2.7 

2.2 
8.1 

2.4 
8.4 

1.0 
1.0 

3S         7  50         1  37 
39  j    11  30         5  18 

1        7336 
[      11  186 

2  09a          4. 1 

6  41a  ,        7. 7 

5.8 
10.9 

2.0 
8.7 

5.0 

8.9 

1.9 
2.6 

1.1 
1.5 

2.2 
3.0 

2.1 
3.9 

2.3 
4.2 

1.0 
1.0 

40  0  00         6  12 

41  0  50         7  03 

1        1 

'  —  0  17a 
0  37a 

6  44a  1        4. 1 

7  27a  1        6. 8 

! 

5.7 
9.6 

2.0 
3.3 

5.0 
8.0 

1.9 

2.5 

1.1 
1.4 

2.2 

2.8 

2.1 
3.4 

2.3 
3.7 

1.5 
1.5 

42  12  00         5  48 

43  11  20         5  07 

11  496 
11  106 

6  08a'      10.0 
5  26a        11. 7 

14.2 
,      16.5 

4.8 
5.6 

11.4 
13.2 

3.0 
3.2 

1.7 

1.9 

3.4 
3.7 

5.0 
5.9 

5.4 
6.3 

1.5 
1.6 

44  1     12  20         6  08 

45  '     11  00         4  48 

12  036 
10  466 

1 
6  40a         4. 1 
5  15a          5.4 

5.7 
7.6 

2.0 
2.6 

6.0 
6.5 

1.9 
2.2 

1.1 
1.3 

2.2 
2.5 

2.1 

2.8 

2  3 
3.0 

1.6 
2.0 

40       10  50         4  37 

47         0  45  1       6  58 

1  48       11  50         5  37 

10  366 
0  28*< 

11  336 

5  02a          6.0 
7  30a          4.1 

6  09a         3.9 

8.5 
5.7 
6,5 

2.9 
2.0 
1.9 

7.1 
6.0 

4.8 

2.3 
1.9 
1.9 

1.3 
1.1 
1.1 

2.7 
2.2 

.1 

3.0 
2.1 
2.0 

3.3 
2.3 

.2 

2.0 
2.0 
2.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


Longitude. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

EAST  INDIES— continued. 

Oasper  Strait. 

Langwas  Island,  BiUiton  Island  ... 
Shoalwater  Island 


Oarimata  Strait. 


Montaran  Islands . 
Kumpul  Island 


Borneo. 

Bajor,  Koetei  River  Entrance. 

KottaBaroe  Reef 

Jclal  River  Entrance 

Padang  Tikar  River , 


South. 


2  32 

3  19 


235 
2  43 


East. 


107  37 
107  13 


108  44 
110  04 


0  43  117  33 

8  12  116  40 

2  63  I  110  45 

0  38  1  109  15 


Burong  Islands 

Po  Point,  Sarawak  River  Entrance.; 

Sarawak,  Sarawak  River | 

Victoria  Harbor,  Labuan  Island  ... 

Kudat  Harbor 

Sandakan  Harbor 


I  North.  I 

0  47 

1  43 
1  32 

5  20 

6  5:^ 
650 


Celebes. 


Manado  Bay 

Likupang  River,  Banka  Strait. 


Maka»»r 

Brill  or  SpecUcle  Reef  . 


I 


Molucca  Islands, 


Cajeli  Bay.  Bouro  Island 

Amboina  Bay,  Amboina  Island  . . . 

Wahai  Bay,  Ceram  Island 

Banda  Harbor,  Banda  Islands 

Dobbo  Harbor,  Arru  Islands 

Sannana  Bay,  Xulla  Besi  Island . . 
Gebi,  Fow  Island 


26  Temate 

27  Manganltu  Bay,  Sangir  Island . 

PHILIPPINE  ISLANDS. 

Svlu  Islands. 


28  j  Tataan  Harbor,  Tawi-tawi  Island. 

29  i  Port  Siasi,  Sia^i  Island 

30  I  Malmbun,  Jolo  Island 

31  '  Jolo,  Jolo  Island 


i 


Mindanao  Island. 

Davao  or  Vergara,  Gulf  of  Davao. . 

PoUoc,  Illana  Bay 

Cherif  Island,  Dumanquilas  Bay.. 

Isabcla,  Basilan  Island 

Zamboanga,  Basilan  Strait 

Port  Dapitan 

Iligan,  iligau  Bay 

Su  n  gao 

Port  Cacub,  Siargao  Island 


Palauvin  Island. 

Secam  Island,  Balabac  Strait. 

Ulugan  Bay 

Cavern  Lsland 

Paly  or  Barren  Island 

Puerto  Princesa 


I  Panay  and  Ouimaras  Islands. 

46  I  Hollo.  Panay  Island.' 10  42 

47  Capiz  Landing,  Libas  Bay,  Panay  Id    11  36 

48  Bondulan  Point.  Gulmaras  Island..    10  38 

49  ,  Cabugao  Point,  Gulmaras  Island...]  10  45 


1  30 

1  41 

South. 

509 
6  05 


3  19 

3  41 
2  46 

4  33 

5  45 
203 
0  05 

North. 

050 
880 


5  13 

5  82 
555 

6  01 


7  02 
7  24 

7  38 
6  42 
6  54 

8  38 

8  13 

9  48 
960 


8  11 

10  06 

11  13 
10  42 

9  44 


108  42 
110  31 
110  21 

115  12 

116  51 
118  07 


124  46 

125  02 


119  22 
118  54 


127  04 

128  07 

129  31 
129  53 
134  16 
125  57 
129  30 


127  20 
125  28 


119  56 

120  51 

121  01 
120  59 


125  35 
124  12 
123  06 

121  58  I 

122  08  I 

123  24 

124  12  I 

125  29 

126  03  I 


116  58 

118  47 

119  16 
119  42 
118  42 


122  34 
122  43 
122  33 
122  39 


h.  m. 
7  10 
7  09 


7  15 
7  20 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


'Page.- 


Ra-j. 
Time.  ,      Height.  if 


HW. 


L\V. 


HW.      LW. 


Batavia. 
Batavia. 


205 
206 


Local  time. 

A.  m.  I      h,  tn, 

-  2  20  1   -  0  13 

-  1  55  ,  +  008 


Batavia 206+527+731 

Batavia I    206  I  +  6  17  1  +  8  20 


7  60  Galveston  . 
7  47  Galveston  . 
7  23  Singapore  . 
7  17  I  Singapore  . 


129 
129 
201 
201 


+  1  40 
-034 
+  1  09 
-  3  21 


+  232 

-  0  18 
+  1  16 

-  8  16 


Mean  Ixwer  | 
Low  Water.  ' 

feeL  '  feet. 
+3.2  -0.6 
+2.4  1  -0.4 


+L8     -0.4 
+4.0     -O.J* 


+4.8  ,  -0.8 

+4.0  I  +1.0 

-0.3  -0.1  I 

-0.4  0.0' 


7  15  Singapore . 
7  22  '  Singapore  . 
7  22  I  Singapore  . 
7  41  1  Singapore  . 
7  47  ,  Manila.... 
7  62  I  Manila.... 


I      I 


8  19 
8  20 


7  57 
7  66 


828 
832 
888 
8  40 
8  57 
8  24 
8  38 


8  29 
8  22 


800 
803 
8  04 
8  04 


8  22 
8  17 
8  12 
8  08 
8  08 
8  14 
8  17 
8  22 
8  24 


7  48 
7  55 
7  57 
7  59 
7  55 


8  10 
8  11 
8  10 
8  11 


PortTownsend... 
PortTownsend... 


PortTownsend.. 
PortTownsend.. 


Port  Townsend. 
PortTownsend. 
PortTownsend. 
PortTownsend. 
Port  Townsend . 
PortTownsend. 
PortTownsend. 


PortTownsend. 
Port  Townsend. 


201  i  -  6  46 

201  -  6  21 

201  -  6  01 

201  I  +11  38 

209  I  -  043 

209  !  -  009 


161  I  +  1  27 
161  '+  2  02 


161 
161 


161 

161 

161 

161 

161 

161  I 

161 


I 


I 


-  5  41 

-  6  16  I 

-  4  53  I 
+11  44  1 

-  0  17 

-  027  I 


-0.7 
+L2 
+5.2 

-L6 
-0.1 

+2,4 


-0.1 
0.0 
+0,4 
-0.2 
-0.1 
-0.2 


+  1  57     -4.0  '  -2.6 
+  2  30     -1.8     -2.2 


+  008 
-8  59 


-8  13 

-  2  13 
+  1  16  I 

-  2  49  , 

-  2  14  I 

-  2  33 
+  026  I 


+  038 
-8  31 


-  2  46 

-  1  46 
+  1  15 
-2  22 

-  1  47 
-208 
+  053 


I 


Sydney . 
Sydney . 
Sydney . 
Sydney . 


161  '+  0  27  I 
161  1  +  0  17 


+  0  62 
+  0  42 


,    Time  meridian, 
I        I*OP  East. 

229  +10  18  I  +10  21 
229  I  +  9  39  I  +  9  40 
229  ,+  9  49  I  +10  01 
229     +10  54  I  +11  07 


-4.4 

-6.7 


-4.0 
-0.8 
-5.0 
+0.7 
-2.5 
+0.6 
-3.6 


-4.4  [ 

-2.4  I 


-2.6 
-8.1 


-2.6 
-2,0 
-2.^ 
-1.9 
-2.3 
-L8 
-2,4 


-2.6 
-2.2  I 


I 

-0.2  +0.2 
+4.2  i  +0.2 
-0.5  -0.3 
-0.1     -0.8  I 


Sydney 

Sydney '  229 

Sydney 229 

Manila I  209 

Sydney ,  229 

Svdnev '  229 

Sydney ,  229 

Svdnev I  229 

Svdney '  229 


I 


+  9  31  '  +  934  ,  +0.9      -0.1 

+  9  48  I  +  9  47  I  +1.2     -0.2 

+  9  36  !  +  9  39     +1.7     -0.1 

-  2  06  +  1  47  I  -L2  1  +0.5  i 
+10  30  +10  35         0.0  I      0.0 
-11  51  -11  48  I      0.0     -0.2 

-  9  62  -10  05  I  -0.6  1  +0.8 
+11  30  +11  38  I  +L3  !  -0.3  1 
+  9  43  +9  46     +3.2  :  +0.2 


Manila  . 
Manila . 
Manila . 
Manila . 
Manila . 


209 
209 
209 
209 


Hongkong I  197 

Hongkong '  197 

Hongkong 197 

Hongkong 197 


+  129 

+  101 

+0.5 

•    0.0 

+  0  01 

-  027 

+L0 

-0.1  1 

-0  01 

-  029 

+0.8 

0.0 

-003 

-  1  01 

+L2 

-0.2, 

+  1  21 

-  1  17 

+L7  t 

-0.4  1 

+  2  37 

+  1  51 

-0.3 

-0.4  1 

+  1  32 

+  136 

0.0 

-0.8' 

+  1  24 

+  102 

-0.9 

-0.3 

+  1  40 

+  1  67 

+L0 

+0.2, 

3. 07 


1.*- 

0.7 
l.f 


i.:o 


0.67 
0.51 


0^ 

1.-J7 
0.-=i7 

1.^1 


at: 

UK' 


'I'll 

l.".»- 


1.3> 
l.>1 
0.'-l 

U.b7 

0.7f 
I.4T 


AND  TIDAL  CONSTANTS. 


415 


Interval. 


I  9 
10 
11 
12 

'  14 


I  15 

I  16 


I  26  , 
27  I 


28 

2y 

30  I 
31 


Mean. 


Tropic. 


Range  of  tide. 


"IS^qX^^lT^'"™'  ""^- 


Mean  sea  level 
above  plane  of— 


HWI. 


LWI.      HHWI. 


k.  m,       h.  tn. 

[3  17]      [9  291 
[2  08]      18  21] 


{9  3011 
[10  20] 


[3  18] 
[4  07] 


7  45]'  [1  33] 

■5  31];  [1144 

1  30  I  5  18 

7  00  0  47 


4  35 

4  00 

5  20 
9  35 

[9  191 
10  31 


6  00 
6  35 


4  40 
0  33 


1  20 

2  20 
5  50 

1  45 

2  20 
2  00 
5  00 


5  00 
4  50 


5  54 

6  05 

7  10 


6  06  ' 
6  17 
6  00  I 

[9  23] I 
650  ' 
9  25 

11  27 
8  05 
6  20  , 


10  47 

10  12 

11  35 
3  23 

[3  06] 
[4  19] 


12  15 
023 


10  55 

6  46  I 


7  32 

8  32 
12  00 

7  57  I 

8  32 
8  10 

11  12 


I 


11  10  I 
11  00 


0  20 

0  18 

0  04 

1  10 

0  04 

003 

12  15 

[3  11] 

0  42 

3  15 

5  01 

1  55 

0  10 

41 
42 
43 
44 
45 

[11  53] 
10  30 
10  30 

10  20 

11  30 

[5  44] 
4  28" 
4  28' 

4  20 

5  20: 

46 

11  34 

1 

5  21 

'  47  I     11  80  I 

I  48  I     11  21 

49       11  38 


5  07 

4  82 

5  28 


LLWI.' 


h.  m. 

7  4da 

8  10a 


15  32o 

16  22a 


9  246 
7  106 
10  476 
6  176 


3  516 
3226 

4  496 
8  476 

8  606 

9  256 


4  396 

5  296 


3  166 
1  296 


0  016 

1  196 
4  186 

0  486 

1  156 
1  026 
3  476 


3  366 
3  416 


6  406 

5  576 

6  156 

7  3.56 


5  386  I 

5  146 
7  106  I 

7  366 

6  5Wj 
9  32a  1 
9  386  ; 

8  116 
6  256 


10  506  I 

9  m> 

9  306  I 
9  306 
10  506  ' 


11  006  ' 
10  586 
10  326  I 

12  26/)  I 


Mean 

(Mn). 


A.  m. 

7  496 

8  106 


8  08a' 
3  67a 


0586 
11  09a 
5  296 
0  596 


10  59a 

10  22a 

11  48a 
3  36a 
5  44a 
635a 


12  24a  , 
0  306 


11  04a 
6  59a 


7  41a  I 

8  3«a 
12  08^1 

8  03^1  i 
8  39a 
8  16a  I 
11  19a 


11  18a 
11  07a 


11  566 
0  18^1 

11  40a 
3  15a 


0  20a 
10  48a 
13  456 

7  57a 
2  06^1 

8  31a 
5  31a 
2  03<i 

1  10a 


Spring 

(Sg). 


6  50a  I 
5  30a  I 
5  30^1  I 
5  00a 
4  40a 


6  26a  I 
6  11a 

5  45a  I 

6  42a 


feet. 


If 

5.3 


5.0  I 
6.7  I 
10.4  I 
4.1 


3.7  I 
5.6 


3.4  I 
1.6 


3.7 
6.5  i 
2.9 
7.8  , 
5.0  I 
7.7 
4.1 


3.4 
5.1 


3.0 

7.5; 
3.2  I 
3.6  ' 


4.4 
4.7 
5.2 

3.3 
3.5 
2.6 
5.0 
6.3 


feet. 


3.4 

3.6  I 

2.7  I 
4.1 


Neap 

(Np). 


feet. 


7.3 
7.2 


6.7 
9.0 
14,1 
5.5 


4.3 
6.4 


3.9  i 
1.9 


4.2  I 
7,5  I 
3.3 
9.0 

5.7  I 

8.8  I 
4.7  , 


3.9 

5.8  I 


3.6 
8.6 
4.4 
5.0 


6.1 
6.6 
7.0 
[1.9] 
3.8 
4.2 
3.4 
6.0 
7.2 


4.2 
4.7 
3.4 
5.2 


t 

Great 
tropic 

(Gc). 


3.1 
8.1 


2.9 
3.9 
6.1  , 
2.4 

n 


3.1  ! 
4.7 


2.9  , 
1.4 


3.1  i 
5.6  I 
2.4  I 
6.6 

4.2  I 
6.5 
3.4  I 


2.9 
4.3 


2.4 
6.4 
1.8 
1.8 


2.5 
2.8 
3.4 
[1.0] 
2.8 
2.8 
1.4 
4.0 
5.4 


1.9 
2.0 

2.5  I 


HWQ. 


feet.    I 
6.6 
5.6  , 


4.9 
7.5 


7.0 
4.6 
6.9 
7.1  I 


6.8 
8.7 
12.9 
5.7 
4.4 
7.0 


6.6 
9.0 


6.2 
3.5 


6.6 
10.2 

5.4 
11.9 

8.4 
11.8 
7.1 


6.2 


5.0 
9.6 
4.7 
5,3 


5.5 
5.9 
6.6 
2.7 
5.4 
5.1 
4.9 
6.5 
9.2 


4.9 

5.5 

.5.2  ! 

5.8 
6.5  ' 


6.2  I 
6.6 

5.5  ■ 

7.6  , 


LWQ. 


feet. 


feet. 


Tropic 
HW.   I  Tropic 


inter- 
val. 


h.  m. 

7  50 

8  12 


0.8  I 
0.9 


0.7 
0.5 


0.8  I 
1.0 
0.7 
1.1 
0.9  i 
1.1  I 
0.8  I 


0.7 
0.9 


3.0 

4.8 


3.7 

3.4  I 
3.3 
4.0  , 


1.3 
1.1 
1.0 

3.3 
3.6 
8.6 

1.0 
1.2 
1.5 
0.9 

3.5 
4.0 
5.0 
3.2 

22  18 


20  31 
19  52 


4.4 
5.5 


4.3 
2.9 


4.4  I 

5.9 
8.9 
6.4 
5.2 
6.4  ! 
4.7  1 


range. 


4.3    . 

5.2  !. 


feet. 
6.6 
5.6 


4.9 
7.5 


6.0 


3.8 
8.8 


3.6 
4.2 
5.3 
3.3 
4.0 
5.6 


2.5 

1.4 

3.4 

0.5 

2.3 

0.6 

19  05 

2.5 

1.1 

1.6 

0.6 

2.1 

0.4 

1.9 

0.7 

3.5 

0.3  1 

3.0 

0.6  1 

3.0 

1.6 



1.0 
0.5 


2.6  I 
2.6  !. 
2.3  . 
2.9    . 


21  11  I 


Predic 
tlons. 


feet. 
2.2 
1.9 


1.6 
2.5 


2.6 
8.1 
3.9 
3.9 


3.7 
4.7 
6.9 
3.2 
1.3 
2.5 


4.5 
5.6  ! 


4.8  I 
8.0 


4.5 ; 

6.0 
4.0  ! 
6.6 
5.3  j 
6.5 
4.7 


4.3 
5.3 


4.0 
4.2 
4.2 
4.3  I 

4.6  I 


4.4 

4.3  I 


Tropic 
LLW. 


Varia- 
tion of 
the  com 


3.4  1 

4.7  ! 


8.2  I 
1.8 


3.4 

5.3 

2.8 

6.1 

4.3 

6.1  . 

8.7  ' 


8.2  , 
4.4  I 


2.9 

2.1 ; 

8.4 

4.3 

2.4 

1.7 

2.4 

1.9 

1.7 

2.5 

2.2 

2.6  , 

2.0 

2.9  I 

2.5 

1.0  ' 

3.5 

2.1  , 

4.0 

2.0  1 

3.4 

2.0  i 

4.6 

2.6  , 

4.8 

3.8  1 

feet.    ' 
3.3 

2.8 


2.4 

3.8  I 


8.5 
2.6 
4.1 

4.1 


3.9 
5.0 
7.2 
3.3 
1.8 
8.4 


3.8 
2.2 


3.8 

6.0 

3.2 

6.8  < 

4.9 

6.8 

4.2 


3.7 
4.9 


2.2 
5.3  I 
1.9 
2.3 


2.5 

2.8  I 

3.0  I 

1.3 

2.4 

2.3 

2.1 


2.6 

2.9 

3.8 

5.2 

1.6 

2.2 

1.8 

2.4 

1.8 

2.3 

1.9 

2.6 

2.0 

8.1 

2.4 

2.9 

2.6 

3.1 

2.1 

2.5 

3.3 

3.5 

East. 


1.0 
1.0 


1.0 
1.0 


2.0 
1.5 
1.5 
1.5 


1.5 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 


1.5 
1.5 


2.5 
2.5 
2.5 
2.5 
8.0 
2.5 
2.5 


2.5 
2.0  I 


2.0 ; 

2.0  1 

2.0 

2.0 


2.0  ' 
2.0  , 
2.0  I 
2.0  I 
2.0 
1.5  1 

l.D   I 

1.5 


2.0 
1.5  I 
1.5 
1.5  I 
1.6 


1.5 
1.5 
1.5 

1.5  I 
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TABLE  3.— TIDAL  DIFFERENCES 


Geogmphic  posttion. 


Standard  port  for 
reference. 


Tidal  differences 


S'orth. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

1     PHILIPPINE  ISLANDS— continued. 

C5r6u.  Lcyte,  and  Samar  J»lamU, 

1  Cebu.  Cebu  Island '  10  18 

2  Ormoc,  Leyte  Island j  11  00 

3  Maasin.  Ley te  Island 10  08 

4  Taoloban,  Leyte  Island 11  15 

5  Santa  Elena,  San  Juanico  Strait — I  11  21 


I 


6  Santa  Rita,  San  Juanico  Strait ; 

7  Catbalogan.  Samar  Island 

g  I  CaIl>ayog.  Samar  Island 

9     Laoarig,  Samar  Island 

10     Guiuan,  Samar  Island 

Mindoro  Itkind. 


11  26 

11  46 

12  07 
12  35 
11  01 


Mangarin  .. 
Port  Galera. 


12  20 

13  81 


Lesser  ItUands. 

Busainga,  Burias  Island 

Romblon,  Romblon  Island 

Ualsey  Harbor,  Culion  Island. 

Luzon  Island. 

Balayan,  Balayan  Bay ! 

Mariveles,  Entrance  to  Manila  Bay' 
Corregidor  I..  Ent.  to  Manila  Bay..! 

Manila.  Pasig  River  Entrance , 

Olongapo,  Subic  Bay ' 


13  02 
12  35 
11  47 


13  56 

14  26 
14  24 
14  36 
14  50 


Subic,  Subic  Bay ;  14  54 

PortSilanguin I  14  48 

Port  Masinloc 15  31 

Santa  Cruz,  Zambales ,  15  46 

Bolinao,  Gulf  of  Lingayen 16  24 

Port  Sual,  Gulf  of  Lingayen |  16  04 


Santo  Tomas.  Gulf  of  Lingayen 

San  Fernando.  Gulf  of  Lingayen. . . 

Port  Salomague 

Liiong  River  Entrance ■ 

Aparri,  Cagayan  River 

Camalaniugan,  Cagavan  River 

Port  San  Pio  V,  Camfguin  Island  .. 

Alabat  Island,  Lamon  Bay 

Tabaco,  Tabaco  Bay I 

Legaspi.  Gulf  of  Albay i 

POLYNESIA. 

NORTH  PACIFIC  GROUPS.  | 

Bonin  or  ArzdbUpo  Mands. 

Newport,  Hillsboro  Island 

Port  Lloyd,  Peel  Island 

Marianat  or  LadroTie  Islands. 

Guam  orGuajan  Island 

Saipan  Island 


Caroline  Islands. 


41  '  Tomil  Bay,  Yap  or  Uap  Island  . 

I  42  I  Kiti  Harbor,  Ponapi  Island  .... 

43  I  Kusaie  or  Ualan  Island 


Marshall  Islands. 

Kivajalein  Island , 

Ebon  Aioll,  or  Boston  Island. 

Alluk  Island 

Port  Rhln,  Mulgrave  Islands., 

Gilbert  Islands. 


Apamama  or  Hopper  Island . . 
Apaiang  or  Charlotte  Island  . 

Detached  islands. 

Midway  Islands 

Howland  Island 

Palmyra  Island 

Fanning  Island 

Christmas  Island 


16  IG 

16  37 

17  47 
IS  13 

18  22 

IS  17 
18  50 
14  08 
13  22 
13  09 


26  86 

27  05 


13  26 
15  19 


0  30 

1  50 


123  53 

124  36 

124  50 

125  00 
124  59 

124  57 
124  53 

124  38 

125  01 
125  43 


East, 
h. 


Name. 


I 


8  16    Sydney 

8  18  ,  Sydney 

8  19  I  Svdney 

8  20    Sydney 

8  20     Sydney 229 


8  20 
820 
8  19 
8  20 


Svdney 229 

Sydney ■  229 

Sydney 229 

Sydney I  229 


I  28  j  Sydney 229 


121  04  I 
120  58  1 


8  04 
8  04 


Manila 

Hongkong. 


123  14  8  13  Manila  . 
122  15  8  09  I  Sydney . 
119  57  I    8  00     Manila. 


120  44  , 
120  29 
120  34  , 
120  57 
120  16  I 

120  13  , 
120  07  I 
119  55  ' 
119  53  I 

119  56 

120  06  ' 

120  21  I 
120  18  ' 
120  25  , 

120  81 

121  37  t 

121  3S 
121  50 
121  52 
1-23  44 
123  45 


142  09 
142  12 


144  39 

145  44 


8  03  ;  Manila  . 
8  02  Manila  . 
8  02  Manila  . 
8  04  Manila . 
8  01  I  Manila  . 


8  01 
800 
8  00 
800 
8  00 
8  00 

8  02 
8  01 
8  02 
8  02 
8  06 


Manila . 
Manila . 
xManila . 
Manila  . 
Manila . 
Manila . 

Manila  . 
Manila . 
Manila  . 
Manila  . 
Apia 


9  30  138  Ob 
6  47  158  08 
5  20     163  05 


8  40  167  45 

4  35  im  40 

10  25  170  00 

6  14  171  45 


S  07  I  Apia 

8  07  I  Nagasaki . 
8  07  I  Nagasaki . 
8  15  Nagasaki . 
8  15     Nagasaki . 


9  29     Honolulu. 
9  29  I  Honolulu. 


9  39 
9  43 


Honolulu. 
Honolulu. 


9  12  I  Honolulu. 
10  33  I  Honolulu. 
10  52  I  Honolulu. 


11  11  Honolulu. 
11  15  Honolulu. 
11  20  Honolulu. 
11  27  ;  Honolulu. 

I 


173  55 
172  50  : 


11  36 
11  31 


Honolulu. 
Honolulu. 


West. 


28  13  177  21 

0  53  I  176  35 
5  50  i  162  10 
3  50  159  20 

1  55  '  157  20 


11  49 
11  46 
10  49 
10  37 
U)  29 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Time. 


•   HW. 


LW. 


209 
197 


209 
229 
209 


209 
209 
209 
209 
209 

209 
209 
209 
209 
209 
209 

209  I 
209  I 
209  I 
209  I 
217 

217 
181 
181 
181 
181 


213 
213 


213 
213 


213 
213 
213 


213 
213 
213 
213 


213 
213 


Time  meiidiau 
liOP  Eagt. 


Height. 


HW.      UV. 


Mean  Ltnrf( 
Low  Wattr. 


h.  m. 
_  9  46  I 
_  9  28  I 
-10  14 
+  10  21  I 
-10  81 


-922 

-  9  32 

-  9  36 
-1-950 
+  966 


+  023 
+  1  OJ 


h.  m.  . 

-  9  44  i 

-  9  47  I 
-10  13  ' 
+  11  06 
-10  M 

-  9  as 

-  9  42  I 

-  9  42  I 
+  9  45  ' 
+  9  -25  , 


Jeei. 
+0.2 

+0.8 

0.0 

-2.1 

-L8 

-0.4 
-hO.4 
-0.6 
+0.7 
-1.7 


+  3  08  ,  -H  005  I 
-    9  58      -10  04 
+  0  04  I  +  0  03 


+  0  88 

-  0  26 

-  0  2-»  i 
0  00 

-  0  27 


I 


-  0  29  -  0  26 

-  0  47  I  -  0  29 

-  0  29  I  -  012 

-  0  38  '  -  025 
~  1  01  I  -  0  27 

-  0  58  i  +  0  16 


-  1  14 
-083 

-  1  09 

-  1  39 

-  0  46 


0  56  I 

1  05  I 
1  36  • 

1  46  I 
0  54  I 

0  44 

2  16 
0  46 
2  26 
2  30 


Local  time. 


-  0  37 

-    2  20 

-  050 

-  2  22 

-  2  81 

+  6  59  . 
+  1  39  ! 


+  2  49 
+  229  I 


+  6  57 
+  1  42 


+  3  02 
+  232 


+  2  45  I  +  2  43 

-  0  33  I  -  0  30 
+  1  26  ,  +  1  29  I 

I 

-  0  34  -  0  31  I 
+  0  10  I  +  0  13 
+  0  15  +  0  13 
+  0  25  1  -I    0  28  , 


I 


+  020  I 
+  1  01  I 


+  1.0 
-0.1 
+0.5 


ffft   \ 

+0.'i| 

+0.2 

+0.4 

-O.S 

+0.1  ; 

-0.2 

i-0.2 
0.0 

+0.2  : 
0.3 


+0.6 
-0.4 


-0.1 

+0.1 

0.0 


OK) 
0  14  ' 
009  ' 
0  0!) 
0  Ot 


+0.5  , 
+0.1 

0.0  ! 

0.0 

-0.3    ; 

-0.4 
-1.7 
-  0.1  i 
-0. 7 
-1.1  I 
-0.7 

-0.9  ' 
-M 
-1.3  , 
-1.4 
+0.1  I 

-1-0.2  I 
-2.7 

+0.1 ! 

-2.8  ' 
-2.4 


+0.9  1 
+0.5 


+1.6  ; 

+  2,4  I 

+  1.7 

+2.7  I 
+3.1  ! 
+  4.3  I 
+3.3  I 


-^0.1 
+  0.2 
0.0 
0.0  ' 

T-0.1 

0.0 
-»-0.4  I 
+0.3  ' 
+0.1 
+0.1, 
-0.2 

+0.5 
-hO.l 
+0.1 
-rO.l  , 
0.0 

+0.1 
-0.3 
+0.1 
-0.4 
-0.4 


+  1.1  i  -1-0.1  . 
+0.9  I  +0.1' 


-   0  05 
+  0  10 


213  -  0  41  -  0  15 

213  +  8  23  I  +  3  26 

213  I  +  1  37  +  1  40 

213  I  +  2  11  +  2  14 

213  1  +  0  86  I  +  0  87 


-0.2  I  -»-0,I 
-r-4.3  I  *0.5 
+0.2  -^0.2 
+  1.0  i  +0.3 
+  1.0  I   -^0.3 


*0.1 

+0.1 


0.0 
+0. 2 
+0.1 


+0.4 

+0.5 
+0.5  I 
+0.5 


1" 

0.vl 

O.Vl 
0.".' 

0'*: 
o.>s 
o~ 

t'.-S 
O.T' 

Or.* 
On 

:.n 

l.f^ 

01.1 
!.'»' 
O.ro 
U.6S 


UI 


-  0  02  I  +3.1  ,  -^0.5 
+  0  13     +3.1  I  +0.5 


AND  TIDAL  CONSTANTS. 
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r 


Interval. 


Mean. 


HWl.      LWI. 


h.  m. 
11  32 
11  52 

11  07 
6  53 

10  51 

12  00 

11  50 
11  45 

6  22 
6  31  ; 


[10  3-2J' 
11  00  I 


[4  30] 
11  13 


h.  m. 
5  21 
5  20 
4  66 
1  25 

4  15 

5  31 
5  27 
5  26 
0  04 

12  12 


[4  25] 
4  25 


[10  20] 
4  54 


Tropic. 


HHWI.  I    LLWI. 


15  I   [10  40]      [4  19] 


16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
36 


37 
38 


39  ! 

40  I 


43  ' 


44 
15 
46 

47 


[10  45 

4  20] 

10  19 

3  53 

10  22 

3  56 

10  42 

4  13 

10  07] 

3  56J 

[10  05] 
9  43 
0  05" 
9  56" 
9  50 
0  20 


[ 

[10  00] 
[9  45^ 

[9  a5" 

[8  50' 
6  18 

6  29 

6  00 

7  30 
5  58 
5  54 


11  30 
6  10 


7  20  I 
7  00  ■ 


7  15 
4  00 
6  00 


4  00 
4  45 

4  50 

5  OO 


3  34 
3  33 
3  50 
3  40 
'3  35' 
'3  33" 


3  451 

3  30 

2  55 

2  40 

0  13 

3  06 
7  10 

5  25 

6  00 

4  26 


Range  of  tide. 


Mean 

(Mn). 


0  23  I 
-  0  12  I 

1  18  I 
12  19 
12  10 


5  15 
000 


1  20 
0  50 


1  00 
10  15 
12  15 


10  15 

11  00 
11  00 
11  15 

I 

10  45 

11  00 


9  43 
1  00 

11  40 

12  15 
10  88 


h.  TO. 

h.  m. 

10  566 

6  20a 

11  006 

6  18a 

11  166 

6  29a 

7  056 

3  39a 

10  086 

5  12a 

11  176 

6  28a 

11  126 

620a 

11  116 

6  30a 

5  466 

003a 

6  366 

12  11a 

10  016 
10  136 


0  80a 
10  466 
9  886 


10  156 
9  106 
9  146 
9  386 
9  086 

9  066 

8  476 

9  056 
8  566 
8  336 
8  866 

8  406 
8  306 
8  006 
7  506 
5  326 

5  436 

5  156 

6  536 
5286 
5  336 


11  89a 
6  20a 


7  30a 
7  11a 


7  24a 
4  07a  i 

6  08a' 


4  08a 
4  52a 

4  56<i 

5  07a 


4  37a 
4  52a 


2  81a 
7  16a 

5  87a 

6  10a 
4  35a 


6  26a 
5  49a 


6  20a 
6  06a 
6  05a 


6  00a 
5  50a 

5  56rt 

6  06a 
5  59a 

5  87a 
5  33a 
5  50a 
5  37a 

5  35a 

6  ISa 

5  50a 
5  30a 
4  55a 
4  25a 
0  42a 

0  52a 

0  03a 

1  45a 
0  03a 
0  00a 


4  18a 
1  03a 


0  22a 
0  17a 


0  00a 
9  286 
11  2:^ 


9  296 
10  156 
10  216 
10  826 


10  006 
10  156 


8  686 
0  21a 

10  216 

11  126 

9  856 


Spring 

(Sg). 


feet. 
3.3 
4.0  1 
3.0; 

1.6  I 

l.D| 

2.9  , 
3.6 
2.7 
3.9  ! 
2.0 


/eef. 
4,7 
5.0 
3.5 
2.1 
.2.1 

4.0 
4.8 
8.9 
5.1 
2.6 


[1.6] 


2.2 
1.3 
1.2 
1.4 

:i.2] 


1.0 
0.9 
0.8 
0.7 
2.7 

2.7 
8.8 
6.2 
8.9 
4.2 


2.2 
1.9 


2.0 
1.6 


2.7 
3.4 
2.8 


3.5 
3.8 
5.0 
4.0 


2.8 


[2.8] 


Neap 
(Np). 


feet. 
1.7 
3.0 
2.6 
1.1 
0.8 

1.2 
1.9 
1.1 
2.7 
1.3 


1.2 
1.2 
1.0' 
0.9 
3.2 

3.3 
5.0 
8.1 
5.1 
5.4 


2.8 
2.4 


2.6 
2.0 


3.4 
4.3 

3.5  j 


4.4 

4.7 
6.2 
5.0 


8.8 

4.7 

3.8 

4.7 

0.9 

1.1 

5.0 

6.2 

1.2 

1.5 

1.9 

2.4 

1.9 

2,4 

Great 
tropic 

(Gc). 


[1.21 

' 

[1.61 

0.8 

0.8 

0.9 

1 

0.7 

1.2 

1.6 

0.8 

1.1 

1.4 

0.8 

0.9 

1.2 

0.6 

[0.9j 

1.2 

[0.6] 

0.7" 
0.6 
0.6 
0.5 
2.0 

2.0 
2.7 
4.3 
2.2 
2.9 


1.6 
1.4 


1.5 
1.1 


1.9 
2.4 
2.0 


2.5 
2.7 


2.7 

2.7 


0.6 
3.6 
0.9 
1.4 
1.4 


feet. 
5.7 
5.8 
4.7 
2.6 
3.4 

4.8 
5.7 
4.5 
4.8 
2.8 


[1.6] 

1.3  I 

[l.l]' 
1.9  I 
[0.9] 

I 

0.8 
0.8 
0.9' 
0.8" 


8.6 

4.6 


5.5 
5.4 
4.9 


4.8 
4.3 
4.4 
4.4 
4.0 

4.0 
2.3 
4.0 
8.6 
3.2 
8.9 

8.3 
8.2 
3.0 
2.9 
3.8 

3.9 
5.5 
8.3 
6.0 
6.6 


3.6 
3.1 


3.6 
2.6 


4.0 
4.9 
4.2 


5.0 
6.4 
6.8 
6.6 


5.4 
5.4 


2.1 
8.1 
3.1 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
8.8 
8.0 
8.0 
2.2 
1.8 

2.4 
2.9 
2.6 
0.4 
1.2 


2.8 


3.0 


Diurnftl  wave    I  ^®*"  ^®*  ^^^^^^ 
piurnai  wave,  above  planeof— 


1.0 

1.0 
1.1 
1.4 
0.7 
0.8 


2.0 
1.9 


8.0 
1.7 


2.2 
2.6 
2.3 


2.5 
2.6 
3.0 

2.7 


2.6 
2.6 


0.1 
8.0 
1.5 
1.9 
1.9 


LWQ. 


feet. 
2,2 
2.0 
0.3 
0.2 
0.5 

1.9 
2.1 
1.5 
1.5 
0.3 


2.0 


1.9 


1.3 
2.0 
2.5 
1.8 
1.8 


0.4 
0.4 


0.5 
0.3 


0.4 
0.5 
0.4 


0.5 
0.5 
0.6 
0.5 


0.5 
0.5 


0.8 
0.6 
0.3 
0.4 
0.4 


Tropic 
HW. 

inter- 
val. 


h.  m. 
21  19 


19  44 

20  03 

21  28 
21  25 
21  60 


20  18 


20  50 
20  41 
20  13 


Tropic 
range. 


20  05 
20  08 
20  29 


18  27 


feet. 
4.0 
4.0 
8.0 
2.2 
2.8 

3.2 
3.7 
3.1 
1.6 
1.2 


8.0 
3.5 


4.2 
8.6 
4.0 


4.0 
8.8 
8.9 
3.9 
3.5 

8.5 
1.8 
3.5 
3.3 
3.1 
3.6 

3.1 
2.9 
2.8 
2.8 
1.6 

1.6 
2.2 
2.9 
1.9 
2.0 


2,0 
1.9 


3.1 
1.7 


2.3 
2.5 
2.3 


2.6 
2.7 
3.1 
2.7 


Predic 
tions. 


2,7 
2.7 


0.8 
3.1 
1.5 
1.9 
1.9 


feet. 
2.3 
2.6 
2.3 
0.9 
1.3 

2.0 
2.4 
1.8 
2.5 
1.1 


1.6 

1.8 


1.8 
2.1 
1.6 


1.7 
1.5 
1.4 
1.4 
1.3 

1.3 
0.7 
1.5 
1.1 
0.9 
0.9 

1.0 
0.9 
0.8 
0.7 
1.6 

1.7 
2.6 
4.-2 
2.5 
2.7 


2.4 
2.1 


2.4 
1.8 


2.8 
3.3 
2.8 


2.8 
2.6 
3.1 
2.6 


2.5 
2.5 


0.7 
8.1 
0.9 
1.4 
1.4 


Tropic 
LLW. 


Varia- 
tion of 
tlie  com 
pass. 


feet. 
2.6 
3.2 
2.4 
1.0 
1.6 

2.8 
2.7 
2.0 
2.7 
1.2 


1.8 
2.4 


2.3 
1.9 
2.0 
2.0 
1.8 

1.4 
1.0 
2.0 
l.Y 
1.6 
1.4 

1.6 
1.5 
1.3 
1.2 
1.9 

2.0 
3.1 
4.6 
2.6 
3.0 


1.4 
1.2 


1.5 
1.0 


1.6 
2.1 
1.7 


2.1 
2.3 
2.9 
2.4 


2.3 
2.3 


0.9 
2.9 
0.8 
1.2 
1.2 


East. 

o 

1.5 
1.5 
1.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 


1.0 
1.0 


2.4 

1.0 

2.5 

1.0 

2.3 

1.5 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.0 
0.0 

0.0 
0.5 
1.0  I 
1.0  ■ 
1.0 


West. 

1.5  I 

1.6  I 

Eagt. 

2.5 
2.6 


2.0 
6.6 
7.6 


8.0 
8.5 
8.6 
8.6 


9.0 
9.0 


10.5 
8.6 
8.0 
7.6 
7.0 


31983—08 27 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differencefi. 


Station. 


POLYNESIA— Continued . 

NORTH  PACIFIC  GROUPS— Cont'd. 

Hatcaiian  or  Sandwich  Islandf. 

Eleele,  Hanapepe  Bay,  Kauai  I 

Honolulu,  Oahu  Island 

Kaunakakai,  Molokai  Island 

Kahului,  Maui  Island 

Kihei,  Maalaea  B.,  Maui  Island 

I  Lahaina,  Maui  Island 

Kealakekua.  Hawaii  Island 

I  Hilo,  Hawaii  Lsland 

j  SOUTH  PACIFIC  GROUPS. 

Detached  islands. 


23 


24 


26 


41 


Name. 


yorth. 

o  f 
21  54 
21  18 
21  05 
20  54 

20  47 
20  60 
19  28 
19  44 


West. 


Sala  y  Gomez  Island 

Easter  Island 

Rapa  or  Oparo  Island 

Caroline  Atoll 

Tonga-re wa  or  Penrhyn  Island 

Su  varof  Island 

Uea,  Uvea,  or  Wallis  Island 


South. 

26  19 

27  10 
27  37 
10  00 

9  00 
13  13 
13  24 


159  35 
157  52 
157  02 
156  29 

156  28 
156  40 
155  66 
155  On 


105  26 
109  21 
144  19 
150  15 
157  55 
163  12 
176  08 


Tuamotu  or  Low  Archipelago. 

Gambler  or  Mangareva  Island  . . 

Bow,  Harpe,  or  Iiao  Island 

Nairsa  or  Rangiroa  Island 


1  23  05     135  00 

18  20  ,  140  45 

i  14  58     147  52 


Marquesas  Islands. 

Santa  Christina  or  Taou-ata  Island. 
Tai-o-hae  B.,  Nouka  Hiva  Island... 


Society  Islands. 

Tahiti  or  Otaheite  Island , 

Borabora  or  Bolabola  Island  . . . 

Tubuai  or  Austral  Islands. 

Tubual  Island 

Cook  or  Hervey  Islands. 

Rarotonga  Island 

Phctnir  Islands. 

Enderbury  Island 

Tokdau  or  Union  Islands. 
Fakaofu  or  Bowditch  Island . . . 


9  55 

8  52  , 


139  08 

140  00 


Samoa  or  yavigator  Islands. 


17  30  !  149  30 
16  JJO  ;  151  45 


149  33 


9  25 


APIA.  Upolu  Island 13  50 

Pango  Pango,  Tutuila  Island '  14  17 

Mauua  Island 14  15 


Tonga  or  Friendly  Islands. 


Vavau  Island  , 
Namuka  Island  . 


18  34 

20  15 

Tongatabu  Harbor '  21  00 

Fiji  Islands.  ' 

Vatoa  or  Turtle  Island i  19  49 

Mango  Island I  17  25 

Totoya  Island 18  56 

SavuSavuBav.VanuaLevu  Island.    16  43 

Suva  Harbor,  Viti  Levu  Island 18  08 

Ngaloa  Bay,  Kandavu  Island 19  02 

Detached  Islands.  I 

Rotumah  Island 12  30 

North  Minerva  Reef 23  36 


h.  m. 
10  38 
10  81 
10  28 
10  26 

10  20 
10  27 
10  24 
10  20 


7  02 
7  17 
9  37 
10  01 
10  32 

10  53 

11  45 


900 
9  23 
9  51 


9  17 
9  20 


9  58 
10  07 


9  58 


10  39 


11  26 


169  40 

171  11 
171  15 


171  44  11  27 
170  42  11  23 
169  30     11  18 


173  58 

174  46 

175  10 


11  36 
11  39 
11  41 


East. 


Kermadcc  Islands. 


Raoul  or  Sunday  Island '  29  13 

I 


181  46 
180  50 
180  10 
179  15 
178  26 
178  15 

177  02 
181  06 

182  15 

12  07 
12  03 
12  01 
11  57 
11  54 
11  53 


11  48 

12  04 


Honolulu 
Honolulu 
Honolulu, 
Honolulu 

Honolulu 
Honolulu, 
Honolulu 
Honolulu, 


Apia. 
Apia. 
Apia. 
Apia., 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 
Apia. 


Apia. 

Apia. 

Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 

Apia. 


213 
213 
213 
213 

213 
213 
213 
213 


217 
217 
217 
217 
217 
217 
217 


217 
217 
217 


217 

217 


217 
217 


Auckland . 


217 


217 
217 
217. 


.:    217 
.,    217 

.1    217 


217 
217 
217 
217 
217 
217 


217 
217 


225 


Time. 


Height. 


fo:. 


Page.- 


HVV. 


HW.  I  LW. 


Time  meridian, 
167°  30*  W. 


h.  m. 

-  0  61 
0  00 

-  1  13 

-  1  45 

-  0  10 

-  0  20 

-  0  45 
-050 


A.  trt. 

-f  1  28 

0  00 

-  1  07 

-  1  45 


Low  Wakr. 
fot. 


Jeet. 

-O.'l 

0.0 

+0.f> 
+0.6 


u.o 

0.0 
Mil 


-  0  27     +0.7     -0.3 

-  0  06     +0.7     tO.J 

-  0  47     +0.1       0.0 

-  1  or)\  +0.^  I  rO.r 


Local  titM. 


.    Mean  h>rr  i 
j  Water Sprinfh*. 


-+-  9  51 
-h  6  82 
+  6  06 
+  9  57 
-0  27 
+  909 
+  0  16 


+  954 
+  6  33 
+  6  09 
+  9  59 
-  0  24 
+  9  10 
+  0  17 


4  40      -  4  39 
3  49     -  8  46 

1  68  !  -  1  67 


3  59     -  3  66 
2  39     -  2  36 


O.O 
-0.4 
-0.^ 
-l.K 

-1.5 
-0.8 

+1.1 


O.n 

0.0 

'     O.it 

1  -0.2 

-O.I 

0.0, 

I  +0.1  ' 


-  6  53 

-  6  43 


-  8  28 


-  0  25 


0  00 
+  085 
-  0  25 


-  0  05 
+  1  25 
-005 


-  1  04 

-  1  04 
-039 

-  1  14 

-  0  44 
-0  34 


-0  58 
+  036 


+11  22 


6  52 
6  40 


-  8  27 


-0.8  0.0 
-0.8  0.0 
-1.0  I  -O.i' 


0.0       0.0 
+0.3    +0.1 


-2.0  I  -0.2! 
-1.6  I  -0.2' 


-0.8  I     O.n 


-0  24 

000 
+  033 
-0  24 

-  0  02 
+  1  23 
-002 


-  1  01 
-101 

-  0  41 

-  1  13 
-0  46 

-  0  86 


-  1  00 
+  034 


+  11  37 


0.0 
0.0 


+0.4 
+0.7 


-  0  24  I  -0.4       0.0 


1  22     +1.2    +0.2     I'-'l 


-0.8  I     0.0 

I 

0.0  0.0 
-0.4  I  0.0 
+1.2  .  +0.2 


+0.6       0.0 

0. 0       0.0 

+0.6       0.0 


0.0 
).0 


+0.3     +0.1 

+  1.0  I  -0.2^ 


0.0 
+0.1 


+0.9  ;  -0.1 

+2.2      -02 


-5.2      -0.6     ^--Sl 
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Interval. 


Mean. 


Tropic. 


3   !  HWI.      LWI.   I   HHWI.      LLWI 


25 


39 

i  4U  I 


h.  m. 

2  50 

3  48 
2  38 

2  08 

8  43 

3  32 
3  10 
3  09 


4  00 

0  40 
0  10 
4  00 
6  00 
3  10 
6  40 


1  50 

2  40 
4  30 


2  30 

3  50 


12  00 
12  10 


3  00 


600 


6  00 


h.  m. 
11  21 
10  00 
856 

8  20 

9  38 
9  58 
9  20 
906 


10  15 
6  53 
6  25 
10  14 
12  15 
9  23 
0  28 


803 
8  55 
10  43 


8  45 
10  05 


548 
600 


9  13 
12  16 

11  15 

12  13 


6  25        0  12 

7  00         0  45 
6  00       12  13 


6  20         0  10 

7  50         1  35 
6  20         0  10 


I 


6  10 
6  10 
6  35 
6  00 
6  30 
6  40 


6  15 

7  50 


6  00 


0  oo 

000 

0  20 

12  13 

0  15 

0  25 

000 
1  36  , 


12  13 


h.  m. 

3  Ola 

4  OOa 
2  49a 

2  18o 

3  58a 
3  32a 
3  20a 
3  20a 


3  59a 
0  38a 
0  09a 
S58a 
6  68a 
3  09a 
6  89a 


1  49b 

2  396 
4  385 


2  296 

3  496 


11  58a 

12  08a 


2  596 
6  596 

4  596 

5  596 


6226 
6  596 
5  596 


6  196 

7  496 
6  196 


6  096 
6  096 
6  346 

5  596 

6  296 
6  396 


6  146 

7  496 


6  026 


h.  m. 

10  006 
8  386 
7  496 

7  186 

8  866 
8  566 
8  186 
8  046 


10  256 
7  046 
6  366 
10  286 
12  816 
9  33/) 
0  35a 


8  136 
9056 
10  566 


8  656 
10  146 


6  046 
6  126 


9236 


12  246 


11  226 


0  20a 

0  54a 

12  206 


0  18^1 

1  45rt 
0  18^1 


0  10a 
0  iOa 
0  29a 
12  206 
0  24a 
0  33a 


0  0«a 

1  42a 


12  096 


Range  of  tide. 


Mean 

Spring 
(Sg). 

Neap 

(Mn). 

(Np). 

feet. 

ffft. 

feet. 

1.0 

1.3 

0.7 

1.2 

1.5 

0.8 

1.6 

2.1 

1.1 

1.7 

2.2 

1.2 

1.6 

2.1 

1.1 

1.7 

2.2 

1.2 

1.3 

1.6 

0.9 

1.8 

2.3 

1.3 

2.7 

3.3 

2.0 

2.8 

2.8 

1.7 

1.9 

2.4 

1.4 

0.9 

1.1 

0.7 

1.2 

1.5 

0.9 

1.9 

2.4 

1.4 

3.6 

4.4 

2.7 

1.9 

2.4 

1.4 

1.9 

2.4 

1.4 

1.7 

2.1 

1.3 

2.5 

3.1 

1.9 

2.8 

3.5 

2.1 

0.8 

1.0 

0.6 

1.1 

1.4 

0.8 

1.9 

2.4 

1.4 

2.2 

2.7 

1.7 

3.7 

4.6 

2.7 

1.9 

2.4 

1.4 

2.6 

8.2 

2.0 

2.2 

2.7 

1.6 

3.7 

4.6 

2.7 

3.1 

3.8 

2.3 

2.6 

3.2 

2.0 

3.1 

3.8 

2.3 

2.5 

3.1 

1.9 

2.5 

3.1 

1.9 

2.8 

3.5 

2.1 

3.5 

4.3 

2.6 

2.9 

3.6 

2.2 

8.2 

4.0 

2.4 

3.4 

4.2 

2.5 

4.6 

5.5 

3.3 

3.0 

3.8 

2.7 

Great 
tropic 
(Gc). 


1.8 
2.0 
3.2 
3.3 


Tropic  diurnal 
Inequality. 


HWQ.     LWQ 


fed. 
1.3 
1.5 
2.4 
2.5 


3.2 
3.3 
2.2 
3.4 

2.4 
2.6 
1.5 
2.6 

2.8 
2.4 
1.9 
0.9 
1.2 
1.9 
3.7 

0.4 
0.4 
0.3 
0.2 
0.3 
0.8 
0.4 

1.9 
1.9 

1.7 

0.3 
0.3 
0.8 

2.6 
2.9 

0.4 
0.4 

0.8 
1.1 

0.2 
0.2 

1.9 

0.3 

2.2 

0.3 

3.8 

0.4 

1.9 

0.3 

2.7 
2.2 
3.7 

0.3 
0.3 
0.4 

3.1 
2.6 
3.1 

0.4 
0.4 
0.4 

2.5 
2.5 
2.8 
3.5 
2.9 
3.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

3.5 
4.6 

0.4 
0.5 

8.8 

0.3 

feet 
0.3 
0.3 
0.3 
0.4 

0.3 
0.4 
0.3 
0.4 


0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 


Diurnal  wave. 


Mean  .sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


0.1 
0.1 
0.1 


0.1 
0.1 


0.0 
0.0 


0.1 

0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 


0.2 


A.  m. 


4  31 


17  10 


Tropic 
range. 


feet. 
1.3 
1.5 
2.4 
2.5 

2.4 
2.5 
1.6 
2.6 


0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 


0.8 
0.3 
0.3 


0.4 
0.4 


0.2 
0.2 


0.3 


0.8 


0.4 


0.3 
0.3 
0.4 


0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.6 


Predic- 
tions. 


/ed. 
0.6 
0.7 
1.0 
1.1 

1.2 
1.1 
0.8 
1.2 


1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 


1.2 
1.2 
1.0 


1.6 
1.8 


0.5 
0.7 


1.4 


2.3 


1.6 
1.4 
2.3 


1.9 
1.6 
1.9 


1.6 
1.6 
1.8 
2.2 
1.8 
2.0 


2.1 

2.8 


1.6 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


feet. 
0. 
0. 
1. 
1. 

1. 
1. 
0. 
1. 


1.3 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 


0.9 
0.9 
0.8 


1.2 
1.4 


0.8 
0.6 


0.9 


1.1 


1.8 


1.3 
1.1 
1.8 


1.6 
1.3 
1.5 


1.2 
1.2 
1.4 
1.7 
1.4 
1.6 


1.7 
2.2 


£afit. 
o 
10.5 
10.6 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 


16.6 
16.0 
11.0 
8.0 
8.0 
9.0 
9.5 


10.6 
9.5 
9.0 


8.0 
8.0 


9.5 
9.0 


10.0 

8.5 
9.0 


9.5 
9.5 
9.6 


10.0 
10.5 
11.0 


10.5 
10.0 
10.5  i 
10.0  I 
10. 5  ' 
10.5 


9.5 
11.5 


12.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Station. 


AUSTRALASIA. 

NEW  ZEALAND. 

Stewart  Island. 


1  Port  Adventure . 

2  ;  Port  Pegasus 

3  1  Mason  Bay 

4  Paterson  Inlet  . . 


I 


Sovih  Island. 


Lati- 
tude. 


Lonsritude. 


Are.    I  Time. 


South, 
o  / 
47  04  1 
47  13 
46  56 
46  57 


10 
11  ' 

12 ; 

13  i 

14  I 

15  ' 

16  , 
17 

18  1 

19  ' 

20  I 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30, 
31 
82 
33, 

34 ; 

35 


37 


Akaroa  Harbor 43  45 

Timaru 44  23 

Oamaru i  46  06 

Otajfo  Harbor  Entrance '  45  46 

Port  Chalmers,  Otago  Harbor !  45  49 

Duuedin.  Otago  Harbor 45  53 

Molyneux  Bay I  46  23  I 

Waikawa  Harbor ,  46  39 

Ruapuke  Island.  Foveaux  Strait... i  46  :«  I 
A warui  or  Bluff  Harbor 1  46  36  ; 

New  River 46  29  ' 

Center  Island,  Foveaux  Strait . 


Preservation  Inlet  . 
Duskv  Sound. 
Bligh  Sound.. 


Milford  Sound 
I  Jack»K>n  Bay 


Haa8t  River  Entrance. 
Bruce  Bay. 


to  in 

46  0« 
45  46 
44  50 

44  36 
43  59 

43  50 
43  &^ 

Okarito  Lagoon i  43  17 


HokitlkaBar 

Grevmouth,  Grey  River 

Westport,  BuUer  River , 

Wanganui  Inlet 

Motupipi  River,  West  Entrance. 


Astrolabe 

Nelson 

Croisilles  Harbor 

Port  Hardy 

Rangltoto  Road 

Pelonis  Sound  Entrance  . 


Queen  Charlotte  Sound  Entrance . . 

Plcton  Harbor 

Port  Underwood 

Cape  Campbell 

Kaikoura  I'en insula 

Port  Lyttleton 


I 


North  Island. 


East  Cape 

Poverty  Bay 

Clyde  ( Wairoa  River) . . . 
Napier  (Ahuriri  Harbor) 
Cape  Palliser 


Wellington,  Port  Nicholson  . 

Porlrua  Harbor 

Manawatu  River 

Wanganui  River 

Opunake  Bay 


52  I  New  Plymouth  (Taranaki).. 


Mokau  River. 

Kawhia  Harbor    

Whaingaroa  Harbor. 
Waikato  River 


Manukau  Harbor  Entrance. . 
Manukau  Wairopa  Channel. 

Onehunga  Wharf 

Kaipara  Harbor  Entrance. .. 
Hokianga  River  Entrance. . . 


Cape  Maria  Van  Diemen 

Parengarenga 

Rangaunu  or  Awanui  River. 
Whangaroa  Harbor 


42  42 
42  27 
41  46 
40  35 
40  48 

40  58 

41  15 
41  03  I 
40  42 
40  48  I 

40  52 

41  04  , 

41  18 

41  23  I 

41  44 

42  28  { 

43  35 


168  12 
167  43 

167  45 

168  09 


172  46 
171  18 
171  01 
170  44 
170  39 

170  32 
169  38 
169  09 
1()8  33 
168  22 

168  19 
167  62 
166  37 

166  33 

167  32 

167  49 

168  38 

169  04 

169  36 

170  18 

170  59 

171  13 

171  38 

172  33 

172  49 

173  06 
173  17 
173  42 

173  56 

174  01 
174  10 

174  21 
174  03 
174  10 
174  19 
173  44 
172  60 


East, 
h. 


37  40  I  178  32 

38  42  178  01 

39  02  i  177  26 
39  29  176  55 
41  38  I  176  15 


41  17  ' 
41  04  I 
40  29  ; 
39  58 
39  29 

39  ft5 
38  42 
38  04 
37  47 
37  24 

37  03 
37  04 
36  56 
36  23 

35  34 

34  30 
84  31 
84  52 

36  06 


174  46 

174  51 

175  13 
175  00 

173  52 

174  05 
174  :« 
174  50 
174  53 
174  47 

174  32 
174  31 
174  49 
174  10 
173  19 

172  39 
178  02 

173  19 
173  46 


m. 
11  13 
11  11 
11  11 
11  13 


11  31 
11  25 
11  24 
11  23 
11  23 

11  22 
11  19 
11  17 
11  14 
11  13 

11  13 
11  10 
11  06 
11  06 
11  10 

11  11 
11  15 
11  16 
11  18 
11  21 

11  24 
11  25 
11  27 
11  30 
11  81 

11  32 
11  33 
11  35 
11  36 
11  36 
11  37 

11  37 
11  36 
11  37 
11  37 
11  36 
11  31 


11  54 
11  52 
11  50 
11  48 
11  41 

11  39 
11  39 
11  41 
11  40 
11  35 

11  36 
11  39 
11  39 
11  40 
11  39 

11  38 
11  38 
11  39 
11  37 
11  33 

11  31 
11  32 
11  83 
11  35 


Standard  port  for 
reference. 


Name. 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


Page. 


225 
225 
225 
226 


Auckland 225 

Auckland 226 

Auckland I  225 

Auckland 226 

Auckland 225 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


.Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 

Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 

Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  . . 
Auckland  .. 

Auckland  . . 
Auckland  . . 
Auckland  .. 
Auckland  .. 
Auckland  . . 
Auckland  .. 

Auckland  .. 
Wellington. 
Wellington . 
Wellington. 
Wellington. 
Wellington. 


Wellington . 
Wellington. 
Wellington . 
Wellington. 
Wellington . 

Wellington. 
Wellington. 
Wellington . 
Wellington. 
Auckland  . . 

Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  . . 

Auckland  .. 
Auckland  . . 
Auckland  .. 
Auckland  .. 
Auckland  . . 

Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 


225 
225 
225 
225 
225 

226 
226 
•226 
225 
225 

226 
225 
225 
225 
226 

225 
228 
225 
225 
226 

225 
226 
225 
225 
225 
226 

226 
221 
221 
221 
221 
221 


221 
221 
221 
221 
221 

221 
221 
221 
221 
225 

225 
225 
225 
225 
225 

226 
226 
225 
226 
226 

226 
225 
225 
225 


Tidal  difTerences. 


Time. 


HW.     ,     LW. 


Time  meridian, 
17 'S°  SO'  East. 


h.  m. ' 
+5  40 
+5  05  , 
-5  30  I 
-5  40 


.-3  40 
-3  20 
-3  45 
-3  45 
-3  20 

-2  50 
-4  00 
-4  28 

+6  00 
-4  50 

-6  50 
+5  30 

+  4  25 
+4  28 
+  1  04 

+4  01 
+4  20 
-4  -20 
+3  45 
+3  45 

+  3  40 
+  3  65 
+3  30 
+2  28 
+2  20 

+2  20 
+2  30 
+2  43 
+2  37 
+1  10 
+2  16 

+1  41  ; 
4  3  43 
+  1  10 
+  1  00  I 
-0  23  I 
-0  18 


+2  10 
HI  25 
+  1  30 
+1  04 
-0  14 

000 
+1  58 
+6  00 
+6  15 
+2  18 

+2  20 
+3  06 
+2  10 
+2  45 
+167 

+2  30 
+8  00 
+3  80 
+3  20 
+3  00 

+  L  20 
+0  41 
+0  85 
+0  60 


Height 


HW.  i  LW. 


Rac- 
ranffe 


Mean  Low 
WaterSprinps. 


h.  m. 
+6  00 
+  5  20 
-5  20 
-5  30 


-2  65 
-3  20 
-3  15 
-3  25 
-2  40 

-1  20 
-3  40 
-4  10 
-5  40  I 
-4  20 

-5  30 
+6  30 
+4  50 
+  4  45 
+4  21 

+4  17 
+4  30 
+4  30 
+4  02 
+4  05 

+4  10 
+4  15 
+4  00 
+2  45 
+1  41 

+2  40 
+2  35 
+3  00 
+2M 


fcft, 
-0.9 
-0.8 
-1.1 
-0.9 


I 


/ert. 
-0.1 
-0.2 
-0.3 
0.2 


-1.8 
-2.3 
-2.7 

-2.9 
-3,0 

-3.1 
-0.9 
-LI 
-LI 
-0.9 

-0.9 
-LI 
-1.2 
+0.8 
-0.8 

-0.9 
-0.7 
-0.9 
-1.3 
-3.5 

4-0.7 
+0-9 
+0.5 
-1.7 
+4.9 

-^4.7 
+3.0 

+  2.8 
+2.^ 


+  1  23 
+2  33 

-1.3 

+L9 

+1  48 
+8  57 
+1  28 
+1  10 
-0  10 
000 

-0.9 
+L6 
+8.8 
+3.8 
+2.3 
+2.5 

+2  10 
+1  88 
+1  40 
+1  12 
-0  06 

+3.0 
+  L8 
+3.1 
0.0 
+2.0 

000 
+2  11 
+5  60 
+6  25 
+2  35 

0.0 
+4.0 
+2.6 
+3,2 
-0.1 

+2  30 
+3  46 
+2  16 
+2  10 
+2  U 

+2.5 
+2.9 
+2.8 
+3.1 
+8.0 

+2  40 
+8  10 
+3  50 
+8  80 
+8  10 

+3.4 

+4.7 
+4.7 
+0.9 
+0.2 

+1  40 
+0  68 
+0  62 
+0  60 

-2.0 
-L9 
-L7 
-2,4 

-0.1 
0.0 
-0.2 
-0.2 
-0.4 

-0.1 

-0.1' 
-0.2 
-0.3 
+0.1 

+0.4 
0.0 
0.0 
0.0 

-0.2 
0.0 

-0.2, 

0.0  i 
+0.2  I 
+0.2  I 
+0.1. 
+0.1 


+0.2  1 

+0.2  ! 

+0.1 

0.0 

0.0 

0.0; 
-0.2 
+0.2  ' 
+0.2 

0.0 

+0.2 
+0.2  1 
+0.2 
+0.2 
+0.2 

+0.2, 

+0.4 
+0.4 
0.0 
0.0  I 

-0.2 
-0.2 
-0.1 

-a2; 


-0.2 
-0.4  1 
-0.4 
-0.2 
-0.4 

-0.3  J 

-0.2 

-0.2 

-0.3' 
-0.2 


o.xl 
(I.?.- 


O.ti 

o.y: 


-0.1 

eft 

-0.2 

U." 

-0.2 

\.>y. 

-0.2 

].L 

-0.2 

t..JJ 

o.vi 


I!C 
1.14 
I.tiS 

lei 

1.* 

1.3 
}.% 

\.:^-> 

0.31 

1  I'- 
2.W 


].^ 

1.5:! 

1.&: 

l.f* 

1.01^ 
L?4  ' 

o.y? 

l.Si' 
l.lV 
1.S4 
l.S( 
l.S 

i.e 
i.« 

i.s 
i.i: 
Lie 

a- 

an 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  .sea  level 
above  plane  of— 

Varia- 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

(Jreat 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
Inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com-l 

pasH. 

s 

3 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 
East. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

feet. 

feet. 

/eft. 

/eel. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1 

12  24 

6  17 

12  27b 

6  146 

6.9 

8.1 

6.6 

7.2 

0.6 

0.6 

0.6 

'   4.0 

3.6 

18.6 

2 

11  47 

5  86 

11  486 

5  316 

7.1 

7.9 

6.2 

7.2 

0.5 

0.1 

0.5 

4.0 

8.6 

18.6 

:■{ 

1  12 

720 

1  13a 

7  166 

6.9 

7.7 

6.1 

7.0 

0.6 

0.1 

0.5 

3.8 

8:4 

18.6 

4 

1  04 

7  12 

1  05a 

7  086 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

3.9 

3.5 

18.5 

r 

3  23 

10  06 

8  24a 

10  026 

6.6 

7.4 

5.8 

6.7 

0.6 

0.1 

0.5 

3.7 

3.3 

17.5 

6 

3  37 

9  35 

338a 

9  326 

5.8 

6.6 

5.1 

5.9 

0.4 

0.1 

0.4 

3.2 

2.9 

17.5 

7 

3  10 

9  38 

8  11a 

9  346 

5.4 

6.0 

4.8 

5.5 

0.4 

0.1 

0.4 

3.0 

2.7 

18.0 

H 

3  09 

9  27 

3  14a 

9  236 

5.0 

6.8 

4.0 

5.2 

0.4 

0.4 

0.5 

2.9 

2.6 

18.5 

y 

3  34 

10  12 

3  3.5a 

10  086 

5.0 

6.6 

4.4 

5.1 

0.4 

0.1 

4  62 

0.4 

2.8 

2.5 

18.5 

10 

4  03 

11  31 

4  04a 

11  276 

4.9 

5.5 

4.3 

5.0 

0.4 

0.1 

0.4 

2.8 

2.4 

18.5 

11 

2  50 

9  08 

2  61a 

9  046 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

3.9 

3.5 

18.5 

i-j 

2  20 

8  30 

2  21a 

8  266 

6.8 

7.6 

6.0 

6.9 

0.5 

0.1 

0.5 

3.8 

3.4 

18.5 

i:{ 

0  20 

7  03 

0  21a 

6.596 

6.9 

7.7 

6.1 

7.0 

0.5 

0.1 

0.5 

3.8 

3.4 

18.5 

11 

1  bi 

8  'n 

1  5.5a 

8  186 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

3.9 

3.5 

18.6 

l.> 

0  51 

7  12 

0  57a 

7  096 

0.9 

8.1 

5.6 

7.2 

0.5 

0.6 

0.6 

4.0 

3.6 

18.6 

hi 

12  11 

5  44 

12  1-26 

5  40/> 

6.8 

7.6 

6.0 

6.9 

0.5 

0.1 

0.5 

8.8 

3.4 

18.0 

17 

11  02 

600 

11  036 

4  56a 

6.7 

7.5 

6.9 

6.8 

0.5 

0.1 

0.6 

3.8 

3.4 

18.0 

I*^ 

11  or> 

4  55 

11  066 

4  52a 

8.7 

9.7 

7.7 

8.8 

0.5 

0.1  1 

0.6 

4.8 

4.4 

18.0 

ly 

10  45 

4  35 

10  466 

4  31a 

7.1 

8.0 

6.2 

7.2 

0.5 

0.1 

0.5 

4.0 

3.6 

18.0 

21) 

10  43 

4  82 

10  466 

4  29a 

6,9 

8.1 

5.6 

7.2 

0.5 

0.6 

0.6 

4.0 

8.6 

17.5 

21 

11  Oo* 

4  49 

11  096 

4  46a 

7.0 

8.2 

5.6 

7.3 

0.5 

0.6 

0.6 

4.1 

3.6 

17.5 

22 

11  07 

4  60 

11  086 

4  46a 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1    

0.5 

3.9 

3.5 

17.0 

2:i 

10  34 

4  24 

10  376 

4  21a 

6.6 

7.7 

5.3 

6.9 

0.5 

0.5 

0.6 

3.8 

8.4 

17.0 

21 

10  37 

4  80 

10  886 

4  26a 

4.6 

5.1 

4.0 

4.7 

0.4 

0.1 

0.4 

2.6 

2.3 

17.0 

2.5 

10  3.5 

4  88 

10  366 

4  35a 

8.5 

9.5 

7.5 

8.6 

0.5 

0.1 

0.5 

4.8 

4.2 

17.0 

2(1 

10  52 

4  45 

10  536 

4  42a 

8.8 

9.8 

7.7 

8.9 

0.5 

0.1 

0.5 

4.9 

4.4 

17.0 

27 

10  29 

4  32 

10  306 

4  29a 

8.4 

9.4 

7.4 

8.5 

0.6 

0.1 

0.5 

4.7 

4.2 

16.5 

2,s 

9  30 

320 

9  816 

8  17a 

6.3 

7.0 

5.5 

6.4 

0.4 

0.1    

0.4 

8.5 

8.2 

16.0 

29 

9  23 

2  17 

9  246 

2  15a 

12.5 

14.0 

11.0 

12.7 

0.6 

0.2    

0.6 

7.0 

6.2 

16.0 

30 

924 

3  17 

9  256 

8  15a 

12.0 

14.0 

9.7 

12.4 

0.6 

O.C    

0.8 

7.0 

6.2 

16.0 

■M 

9  35 

8  18 

9866 

3  10a 

10.7 

12.0 

9.4 

10.8 

0.6 

0.1    

0.6 

6.0 

6.4 

16.5 

:^.2 

9. TO 

8  40 

9  516 

3  37a 

10.5 

11.8 

9.2 

10.6 

0.6 

0.1    

0.6 

6.9 

5.2 

16.5  j 

■M 

9  45 

3  35 

9  466 

8  32a 

10.4 

11.6 

9.2 

10.5 

0.6 

0.1 

0.6 

5.8 

5.2 

16.0  1 

•M 

8  IS 

2  04 

8  216 

2  Ola 

6.6 

7.7 

5.3 

6.9 

0.5 

0.6 

0.6 

3.8 

8.4 

16.0  i 

\io 

9  25 

3  15 

9  266 

3  12(1 

9.6 

10.7 

8.4 

9.7 

0.6 

0.1 

0.6 

5.4 

4.8 

16.0 

36 

8  50 

2  30 

8  516 

2  26a 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

3.9 

3.5 

lk.5 

37 

S  32 

2  23 

8  316 

2  29a 

4.8 

,5.2 

4.5 

4.9 

0.5 

0.1 

0.5 

2.6 

2.4 

16.5 

is 

6  00 

12  15 

5.59a 

12  201, 

7.0 

7.6 

6.6 

7.1 

0.6 

0.1 

0.6 

3.8 

3.5 

16.5 

3y 

5  50 

12  02 

4  49a 

12  076 

6.9 

7.5 

6.5 

7.0 

0.6 

0.1 

0.6 

3.8 

3.4 

16.6 

40 

4  25 

10  40 

4  24a 

10  4.56 

6.5 

6.0 

.5.2 

5.6 

0.5 

0.1 

0.6 

8.0 

2.8 

17.0 

41 

4  26 

10  46 

4  25a 

10  516 

5.7 

6.2 

6.4 

5.8 

0.5 

0.1 

0.6 

3.1 

2.8 

17.5 

42 

7  18 

0  55 

7  17a 

1  00a 

6.2 

6.8 

.5.8 

6.3 

0.5 

0.1 

0.5 

3.4 

3.1 

16.0 

13 

6  30 

0  20 

6  29a 

0  26a 

5.0 

5.5 

4.7 

6.1 

0.5 

0.1 

0.5 

2.8 

2.5 

16.6 

44 

6  33 

0  20 

6  32a 

0  26a 

6.3 

6.9 

6.9 

6.4 

0.6 

0.1 

0.6 

3.4 

8.2 

15.6 

-lo 

6  05 

12  16 

6  04a 

12  226 

3.2 

3.5 

8.0 

3.3 

0.4 

0.1 

0.4 

1.8 

1.6 

15.5 

40 

4  40 

10  50 

4  39a 

10  566' 

5.2 

5.7 

4.9 

5.3 

0.5 

0.1 

0.5 

2.8 

2.6 

16.6 

47 

4  52 

10  M 

4  51a 

11  016 

3.3 

3.6 

3.1 

3.4 

0.4 

.     0.1 

8  59 

0.4 

1.8 

1.6 

16.5 

4.S 

G  50 

0  40 

6  49a 

0  45a 

7.2 

7.8 

6.8 

7.3 

0.6 

0.1 

0.6 

3.9 

3.6 

16.5 

ly 

9  54 

4  21 

9  53a 

4  26a 

5.8 

6.3 

5.4 

6.9 

0.5 

0.1 

0.5 

3.2 

3.9 

16.0 

.'ill 

10  Oh 

3  55 

10  07a 

4  00a 

6.4 

7.0 

6.0 

6.5 

0.6 

0.1 

0.6 

8.5 

8.2 

16.0 

ol 

9  25 

3  15 

9  29a 

3  12a 

7.6 

8.« 

6.8 

7.8 

0.2 

0.5 

0.6 

4.4 

4.0 

16.0 

r)2 

9  2H 

8  11 

9  32a 

3  08^4 

10.0 

11.6 

8.2 

10.3 

0.3 

0.0 

0.7 

5.8 

5.2 

15,5 

:.:s 

10  U5 

4  "29 

10  19a 

4  26a 

10.4 

12.2 

8.4 

10.7 

0.6 

0.6 

0.7 

6.1 

5.4 

15.6 

:)4 

9  21 

2  .59 

9  24a 

2  .56a 

10.3 

11.9 

8.5 

10.6 

0.3 

0.6 

0.7 

6.0 

5.4 

1.5.5 

.Vi 

9  57 

2  5.5 

10  00(1 

2  .52a 

10.6 

12.3 

8.7 

10.9 

0.3 

0.6 

0.7 

6.2 

5.5 

1.5.0 

1 

9  08 

2  .55 

9  Ua 

2  52a 

10.5 

12.2 

8.4 

10.8 

0.6 

0.6 

0.7 

6.1 

6.4 

15.0 

57 

9  40 

323 

9  43a 

3  20a 

10.9 

12.6 

9.0 

11.2 

0.3 

0.6 

0.7 

6.3 

5.6 

15.0 

1  :>s 

10  10 

3  .53 

10  13<i 

3  50a 

12.0 

13.9 

9.9 

12.3 

0.3 

0.6 

0.8 

7.0 

0.2 

1.5.0 

!  m 

10  41 

4  34 

10  43a 

4  32a 

12.0 

14.0 

9.7 

12.4 

0.6 

0.6 

0.8 

7.0 

6.2 

15.0 

00 

10  29 

4  12 

10  33a 

4  09a 

8.6 

10.0 

7.1 

8.9 

0.3 

0.5 

0.6 

.5.0 

4.5 

14.5 

01 

10  05 

3  48 

10  09a 

3  45a 

7.9 

9.2 

6.5 

8.1 

0.2 

0.6 

0.6 

4.6 

4.2 

14.5 

!r,2 

823 

2  16 

8  27a 

2  15a 

5.9 

6.8 

4.9 

6.1 

0.2 

0.4 

0.5 

3.4 

8.2 

14.0 

(>:; 

7  45 

1  35 

7  4Ha 

1  32a 

6.0 

7.0 

4.8 

6.3 

0.4 

0.4 

0.5 

3.5 

3.1 

14.0 

w 

7  40 

1  30 

7  43a 

1  27a 

6.1 

7.1 

4.9 

6.4 

0.4 

0.4 

0.5 

3.6 

3.2 

14.0 

(V) 

7  57 

1  30 

8  02a 

1  26<i 

5.5 

6.4 

4.5 

5.7 

0.2 

0.4 

0.6 

8.2 

3.0 

14.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


G««T.ph.e  p,«ition.  I        SUnd,'^  pc«t  for 
Longitude. 


Lati-  ; 
tude.  I 


I    Arc,     Time. 


South. 


AUSTRALASIA— Continued. 
NEW  ZEA LAN i>— continued. 
North  Jstomi— Continued. 

1  ,  Port  Russell  (Bayof  Lsland>i) '  35  16 

2  Whangaruru 35  26 

8  I  Tutukaka 35  39 

4  I  Wangarie  Harbor 35  53 

5  Great  Barrier  I.sland,  Nagle  Cove  ..'  86  11 

6  I  Auckland  Harbor 36  50 

7  ' 
8 


East. 


Name. 


River  Thame.s,  Entrance 37  10 

Coromandel  Harbor 36  45 

Mercury  Bay 36  46  I 

Tauranga  Harbor 37  36  I 

Opotikl  River 38  00 

Cape  Runaway ,  37  32 

LESSER  ISLANDS.  I  I 

Detached  idands.  \  I 

Port  Hutt,  Chatham  Islands I  43  47  ' 

Antipodes  Islands '  49  41  | 

Perseverance  Harl)or,  (Campbell  I..   52  34  ' 


174  08 
174  24 
174  34 

174  30 

175  33 

174  49 

175  35 
175  31 

175  54 

176  12 

177  18 

178  00 


A.  m. 
11  37 
11  38 
11  38 
11  38 
11  42 
II  39 

11  42 
11  42 
II  44 
11  45  , 
11  49  I 
11  52 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


16  I  Port  Ross.  Auckland  Island. 50  32 

17  ,  Norfolk  Island 29  03 

18  I  Lord  Howe  Island 31  34 

19  Mlddleton  Reef I  29  27 


New  Caledonia. 

20  I  Port  Alcm^ne,  Isle  of  Wnes 

•21     Noumea  Bay 

22  Port  St.  Vincent 

23  Port  Balad 

24  Port  Yengen 

Loyalty  Jitlandn. 

I  25     Wreck  Bay,  Lifou  Island 

I  i\>M?  Hebride*  Inlandf. 

26  •  Port  Sandwich,  Mallicolo  Island.. 

27  Havannah  Harbor,  Efate  Island . . 

28  Aneityum  Island 

I  Banks  Mands. 

29  i  Patteson.Vanua  Lava  Island 

Sanla  Cntz  Iftands. 

30  Vanikoro  Island 

Solomon  Iriands. 

31  Mak i ra  Bay,  San  Cli ristoval  I 

32  Vulavu,  Isabel  Island 

33  Gazelle  Harbor,  Bougainville  I  . . . 

Nnc  Britain  Mand. 

34  Blanche  Bay 

New  Ireland  Island. 

35  Holz  Haven 

New  Ilanorrr  Inland. 

36  North  Haven 

iMuisiade  Archipelago. 

37  Joan  net  Harl)or.  Joan  not  L»«land  . . 

38  I  Richards  Bay,  Wood  lark  Island... 

NEW  GUINEA,   OR  PA  PI' A. 

I  Dutch  Ntir  (iuinta. 

39  Dourga  Strait 

40  Triton  Bay 

41  Segaar  Bay 

42  Cape  Spencer,  Danipier  Strait 


22  29  ; 
22  12 
21  5:^  , 
20  15 
20  39  . 


183  22 
178  42  I 
169  09 

166  17 

167  69 
159  06 
159  09  , 


167  30 
166  30  , 
166  05 
164  25  , 
164  66 


12  13 
11  55 
11  17 
11  05 
11  12 
10  36 
10  37 


11  10 
11  06 
11  04 

10  58 

11  00 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Sydney 

Sydney 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Page 


225 
226 
225 
225 
225 
225 

225 
225 
225 
225 
225 
225 


225 
225 
225 
225 
226 
229 
229 


217 
217 
217 
217 
217 


Tidal  differences. 


20  45  '  167  05     1108     Apia '    217 


Grnnan  Nrw  (ininra. 

43  I  Port  Constan tine 

44  Rook  I.sland . 


16  26  I 

17  35 
20  15 

13  48 

11  36 


10  30 

8  30  ! 
6  35 


4  13 

2  48 
2  26 


11  12 
9  03 


7  27 
3  47 
2  40 
0  53 


6  30 
5  33 


45  I  Parsee  Point ■    6  58 


English  Nrw  duinea. 

Kirlwina,  Tn>brlnnd  Islands  . . . 
Cape  Vogel,  Ward  Hunt  Strait  , 

East  Cape,  Ga«ohen  Stmit 

China  Strait 

Su-a-u  Harbor 

Port  Moresby 

Fly  River  Entrance 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 
8  43 


167  47 

168  16 

169  44 

167  31 
166  55 


161  30 
159  40  . 
155  05  I 


152  12 
150  57  i 
149  55 

153  18 
l.)2  49 


11  11  Melbourne  . 
11  13  Melbourne  . 
11  19     Melbourne  . 


11  10     ApU. 

11  08     Apia. 

10  46  '  Apia. 
10  39  I  Apia. 
10  20     Apia. 

10  09  I  Apia. 

10  04  I  Apia. 

[ 

10  00     Apia. 


10  13  I  Apia. 
10  11  I  Apia. 


KiM  44  9  15     Bombay.. 

1:M  06  8  .')6     Nagamki . 

132  2:J  8  50     Nagasaki  . 

131  15  8  45  I  Bombay.. 


1 45  4S       9  43     Nagasaki ' 

14S  00       9  52     Nagasiiki * 

147  10       9  49     Naga.»«aki 


151  03 
150  01 
150  5-4 
150  41 
I.V)  1 1 
1 17  07 
1 43  2(; 


10  04 
10  00 
10  04 
10  03 
10  01 
9  48 
9  34 


Nagastiki . 
Nagasaki . 
Naga.saki . 
Naga.««aki . 
Nagasaki . 
Nagaviki . 
Bonibav  .. 


233 
233 
233 

217 

217 


217 
217 
217 


217 
217 
217 


217 
217 


2.57 
181 
181 
257 


181 
181 
181 


181 
IM 
181 
181 
181 
181 
257 


Time. 


Height. 


Rstki 

of 
ranjie^.. 


HW. 


LW. 


HW.      LW. 


Time  meridian, 
17t°  Sty  East. 


h.  m.\ 
+0  17 
H-0  06  ! 
-0  02 
-  0  06  I 
-0  19 

0  00  I 

+0  10  ! 

0  09 
-0  02  I 
-0  12  I 
-0  21 
+0  46 


h.  m. 
+1  13 
+0  22 
+0  14  I 
+0  12  ! 
-0  02 

0  00 

+0  30 
+0  08 
+0  12  . 
-r0  06 
-0  04 
-f  1  03 


Mean  Lov 

WalerSpringf. 

feet. 

2.8 
-2.3 
-2.1 
-2.1 
-0.1 

0.0 


Local  time.       i 
-  1  41      -  0  13 


~  8  48 

+  6  54 

+  4  49 

-H  0  29 

-  0  27 

-  0  82 


-11  42 
-  11  12  ' 
-1-10  63 
+  11  28 
+  11  18 


-  3  31 
+  7  15 
+  604 
+  0  43 

-  0  26 

-  0  32 


-11  89 
-  11  11 
+10  53 
+11  26  ! 
-Hll  19  1 


-hi. 9 
+  1.7 
-1.7 
-2.7 
-3.7 
-2.2 


-6.0 
-3.4 
-6.0 
-5.3 
-8.8 
-1-1.1 
+  L0 


+0.4 

0.0 

0.0 

-^0.3 

-0.4 


feet. 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 

+0.1 
+0.2 
—0.2 
-0.8 
-0.3 
-0.2 


-0.6 
-0.4 
-0.4 
-0.5 
-0.4 
+0.1 
0.0 


0.0 
0.0 
0.0 
+0.1 
0.0 


+11  43     +11  44  ,  +0.9     +0.1 


+  2  52 
+  2  42 
+  2  37 


+11  53 

I 

+10  03  ' 

+11  59  I 
+  10  14 

-  7  36 

I 

-10  a5 

-  4  20 

-  4  40 


-  2  40 

-  0  05 


+  2  40 
+  2  80 
+  2  26 

+11  66 

+  10  06 


+12  00 
+10  17 
-736 


-10  37 

-  4  19 

-  4  39 


+  2  41 
-  0  04 


+11  55 
+  5  10 
-  1  60 
-6  29 


+  9  28 
+  868 
+  9  13 


+12  03 
+  5  a5 

-  1  65 

-  6  19 


+  1.4 
-rO.8 
+L0 


+0.6 
+0.6 


0.0 
+0.3 
-0.4 


-1.0 
-0.8 
-0.8 


+2.6 
+0.9 


+2.2 
-0.7 
-1.8 
-0.6 


+  9  24  -4.4 
+  8  53  .  -4.6 
-^  9  09  I  -4-4 


-rO.4 
+0.2 
+0.2 


0.0  , 
0.0 


0.0 

+0.1 

0.0 


-0.2 
0.0 
0.0; 


+0.8 
+0.1 


-0.2 
-0.4 
-0.5 
-0.6  , 

I 

-0.7  j 
-0.8' 
-0.8 


0J6 
OTS 

0.'? 

i.ii. 
l.il 

LT> 
l.h 

O.fV 
0.V 

o.:i 


1 1: ! 

i.«4 

1.:; 


1.41 


Ll.^ 


1.14 


afis 


\j\ 


1 :? 

0'/-  j 


OS 

04: 


'  +857 

+  853 

-4.6 

-0.8 

O.S 

+  902 

+  8  65 

-5.1 

-0.^  i 

(\U 

-  0  28 

-  032 

-2.8  ' 

-0.6! 

^\K^ 

,  +  0  12 

+  007 

-2.0 

-0.5 

('..♦» 

+  1  02 

+  0  55 

0.0 

-0.4 

I- 

-•-  0  38 

+  034 

0.0 

-O.S 

l.'^-' 

l-.oo 

-  I  65 

+1.8 

-0.2 

1 

1.- 
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Interval. 

Bangeof  tide. 

•Aopic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

W 

Neap 
(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

1    1 

2 
3 

4 
5 
6 

A.  TO. 

7  26 
7  15 
708 
7  06 
655 
7  11 

h.m. 
155 
1  05 
0  57 
055 
046 
044 

h.m. 
7  81a 
7  20a 
7  Ua 
709a 

6  69a 

7  14a 

h.  tn. 
161a 
101a 
0  54a 
0  61a 
0  42a 
0  41a 

feet 
6.1 
5.6 
5.7 
6.8 
7.7 
7.7 

6.5 
6.7 
6.7 
8.9 
9.0 

fed. 
4.2 
4.6 
4.6 
4.8 
6.8 
6.2 

feet. 
5.8 
5.8 
6.0 
6.0 
7.9 
8.0 

feet, 
0.2 
0.2 
0.4 
0.2 
0.2 
0.6 

feet. 
0.4 
0.4 
0.4 
0.4 
0.6 
0.5 

1148 

■"i'eo* 

feet. 
0.6 
0.5 
0.6 
0.6 
0.6 
0.6 

feet. 
8.0 
8.2 
3.4 
8.4 
4.4 
4.5 

feet. 
2.7 
8.0 
8.0 
8.1 
4.0 
4.0 

0 
14.6 
14.5 
14.6 
14.5 
14.5 
15.0 

7 
8 
9 
10 
11 
12 

724 
705 
7  14 

7  05 
700 

8  10 

1  17 
065 
101 
056 
060 
200 

728a 
709a 
7  19o 

7  10a 
706a 

8  14a 

1  14a 
0  62a 
0  67a 
0  51a 
045a 
166a 

9.5 
9.2 
6.2 
6.3 
4.8 
6.7 

11.0 
10.7 
7.2 
6.1 
6.0 
6.6 

7.8 
7.6 
5.1 
4.4 
8.5 
4.7 

9.8 
9.5 
6.4 
6.5 
4.5 
5.9 

0.8 
0.8 
0,2 
0.2 
0.2 
0.2 

0.5 
0.5 
0.4 
0.4 
0.4 
0.4 

0.7 
0,7 
0.6 
0.5 
0.5 
0.5 

5.5 
6.4 
8.6 
8.0 
2.5 
8.8 

5.0 
4,8 
8.8 
2.8 
2.4 
8.0 

16.0 
15.0 
15.0 
16.0 
15.0 
16.0 

13 
■  14 
1  15 
16 
17 
18 
19 

522 
3  20 
1  30 
11  50 

7  30 
820 

8  15 

023 
930 
7  49 
538 

1  17 

2  08 
2  02 

5  24a 

322a 

1  00a 

11  62a 

7  32a 

8  13a 
809a 

020a 
9  27a 
7  24a 
5  84a 

1  13a 

2  32a 
225a 

2.8 
4.8 
8.0 
2.9 
4.3 
4.4 
4.3 

2.5 
5.8 
3.5 
3.2 
4.7 
5.4 
6.3 

2.1 
4.8 
2,3 
2.6 
3.9 
3.3 
8.2 

2.4 
6.2 
8.4 
8.2 
4.6 
5.4 
6.3 

0.8 
0.4 
0.6 
0.8 
0.8 
1.7 
1.7 

0.2 
0.2 
0.4 
0.2 
0.2 
0.5 
0.5 

0.4 
0.4 
0.6 
0.8 
0.4 
1.8 
1.7 

1.2 
2.6 
1.8 
1.6 
2.4 
2.7 
2.6 

1.2 
2.5 
1.7 
1.6 
2.8 
2.5 
2.4 

17.0 
21.0 
21,5 
19.6 
12.0 
11.0 
11.0 

20 

'  21 

.  22 

23 

24 

7  55 

8  25 

5  40 

6  15 
6a5 

1  46 

2  13 

11  62 
000 

12  18 

7  bid 

8  24a 
639a 
6  14a 
6  (Ma 

1  54a 
223a 

12  026 
009a 

12  276 

2.9 
2.5 
2.7 

2.8 
2.9 

8.6 
8.1 
8.8 
8.5 
8.6 

2.2 
1.9 
2.0 
2.1 
2.2 

3.0 
2.6 
2.8 
2.9 
8.0 

0.4 
0,4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 

1.8 
1.6 
1.6 
1.8 
1.8 

1.4 
1.2 
1.8 
1.2 
1.4 

10.5 
10.6 
10.5 
10.0 
10.0 

26 

630 

018 

629a 

026a 

8.4 

4.2 

2.5 

8.5 

0.4 

0.1 

0.4 

2.1 

1.7 

10.6 

26 
27 
28 

4  38 

5  15 
5  10 

10  50 

11  27 
11  28 

8826 
4  106 
4066 

11  016 
11  386 
11  346 

2.8 
2.4 
2.5 

3.8 
3.0 
8.1 

1.9 
1.8 
1.9 

8.1 
2,7 
2.9 

0.5 
0.4 
0.4 

1.6 
1.1 
1.2 

1.7 
1.8 
1.4 

1.9 
1.6 
L6 

1.8 
1.4 
1.6 

9.5 
10.0 
10.5 

29 

6  40 

030 

6  89a 

038a 

8.1 

8.8 

2.3 

8.2 

0.4 

0.1 

0.4 

L9 

1.6 

9.5 

30 

*4  60 

1106 

4  49a 

11136 

•      8.1 

3.8 

2.8 

8.2 

0.4 

0.1 

0.4 

1.9 

1.5 

9.0 

31 
32 
33 

6  45 
500 
12  00 

038 
11  16 
6  47 

6  44a 

4  69a 
11  69a 

043a 

11  246 

6  01a 

2,7 
2.8 
2.2 

8.8 
8.5 
2.7 

2.0 
2.1 
1.6 

2.8 
2.9 
2.2 

0.4 
0.4 
0.8 

0.1 
0.1 
0.1 

0.4 
0.4 
0.3 

1.6 

1.8 
1.4 

1.3 
1.4 
1.1 

8.5 
8.0 
7.0 

34 

900 

246 

868a 

2  67a 

1.7 

2.1 

1.8 

1.7 

0.8 

0.1 

0.8 

1.0 

0.8 

6.5 

35 

250 

908 

2  496 

9  13a 

1.9 

2.4 

1.4 

L9 

0.8 

0.1 

0.8 

1.2 

0.9 

6.0 

36 

230 

843 

2296 

863a 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0.9 

6.6 

37 
38 

1 

9  50 
705 

338 
063 

9  496 
7  046 

3  446 
1016 

4.8 
8.4 

5.9 
4.2 

8.6 
2.6 

4.9 
8.4 

0.5 
0.4 

0.1 
0.1 

0.5 
0.4 

8.0 
2.1 

2.4 
1.7 

7.0 
7.0 

39 

1  40 

41 

42 

11  45 
0  55 
6  20 
5  45 

633 
708 
0  07 
12  00 

12  10a 
1  306 
6  696 
6  146 

582a 
7  Ofti 
0  066 
11  69a 

11.3 
5.9 
4.9 

8.7 

14.0 
7.3 
6.0 

10.7 

8.3 
4.8 
8.6 
6.4 

20.2 
12.3 
10.7 
16.5 

2.6 
1.8 
1.6 
2.2 

6.1 
4.4 
4.0 
5.4 

6.6 
4.8 

4.4 
5.8 

7.0 
3.6 
8.0 
5.4 

8.6 
5.2 
4.4 
7.1 

4.0 
8.0 
8.0 
2.5 

,43 
44 

I45 
1 

5  15 
4  45 

500 

11  28 

10  57 

11  13 

6  086 
5  406 
6536 

11  26a 

10  64a 

11  11a 

2.5 
2.4 
2.6 

8.1 
8.0 
3.2 

1.8 

1.8 
1.9 

6.7 
6.4 
6.7 

1.2 
1.1 
1.2 

2.9 
2.8 
2.9 

8.1 
3.1 
8.2 

1.6 
1.5 
1.6 

2.8 
2.6 
2.8 

5.0 
5.5 
5.5 

'46 
47 

,  48 
49 
60 
51 

r 

4  45 
4  50 

7  45 

8  25 

9  15 
8  50 

10  15 

10  58 

11  00 

1  33 

2  n 

3  00 
238 
400 

5  406 
5  616 

8  276 

9  046 
9  4H/> 
9  226 

10  416 

10  55a 
10  57a 
1316 
2  106 
2  586 

2  3tV> 

3  596 

2.4 
1.9 
4.0 
4.7 
6.6 
6.5 
10.9 

3.0 
2.4 
5.0 
5.8 
8.1 
8.0 
13.5 

1.8 
1.4 
2.9 
8.4 

4.8 
4.8 
8.0 

6,4 
6,5 
9.4 
10.6 
13.6 
13.1 
19.6 

1.1 
1.0 
1.5 
1.6 
1.9 
1.8 
2.4 

2.8 
2.5 
8.7 
4.0 
4.8 
4.6 
6,0 

8.1 
2.7 
3.9 
4.3 
5.1 
4,9 
6.5 

1,5 
1.2 
2.5 
2.9 
4.0 
4.0 
6.8 

2.6 
2.2 
8.8 
4.4 
5.7 
5.5 
8.4 

6.5 
6.5 
6.5 
6.5 
6.5 
6.6 
5.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


AUSTRALASIA— Continued. 


AUSTRALIA. 


North  Augtralia. 


Geographic  position.  !        «'*"^?jl J??!*  •°' 


Tidal  differences. 


Lati-  I 
tilde. 


Longitude. 


South. 


Arc.     Time. 


Turtle  Point.  Victoria  River 1 4  50  ] 

Pearce  Point 14  23 

Port  Keats 14  05 

Port  Patterson 12  39 

Port  Darvvin j  12  23 

Adelaide  River  Entrance '  12  10 

Port  Esslnglon 11  11 

LivenxK)!  River  Entrance '  12  00 

Cape  VVilberforce 11  54 

Sir  Edward  Pellew  Islands 15  34 


Quccnslafid. 


17  27 
10  36 


Kimberly 

Bix)by  Island.  Torres  Strait 

Cape  York.  Torres  Strait 10  43 

Murrav  Islands,  Torres  Strait i    9  57 

Cape  Sidmouth '  13  24 

Co«jktown 15  27 

Cairns  Harbor 16  55 

Townsvillft 19  15 

Bowen.  Port  Deniw^n 20  01 

Mackay,  Pioneer  River !  21  09 

Rockhampton.  Fitzroy  River 23  22 

Bundaberg,  Burnett  River 1  24  45 

Brisbane  Bar I  27  31 


iVeio  South  Wales. 


I 


Ballina I  28  52 

Houthhead,  Clarence  River 29  25  ( 

I'ort  Macquarie 31  '25 

Crowd  y  Head 31  51 

Port  Stephens 32  45 

Newcastle |  32  57 

SYDNEY '  33  62 


Botany  Bay 
Ulladnlla  Harbor... 

Montagu  Island 

Eden,  Twofold  Bay 


Victoria. 


Gabo  Island 

Entrance  to  Gippsland  lakes. 

Corner  Inlet 

Venus  Bay 

Port  Western 


33  59 

35  22 

36  15 

37  05 


Sorrents  Back  Beach  (Ocean  Beach) 

Xepean  Point,  Port  Phillip 

(ieelong,  Port  Phillip 

Melbourne  (Williamstrm-n) 

Warrnambool  Harbor,  Lady  Bay... 
Portland  Bay 


Trumania  and  Bass  Strait. 


Currie  Harbor.  King  Island. 

Port  Dalrymple 

Goose  Island,  Banks  Strait . . 

Hobart 

Macquarie  Harbor 

SotUh  Australia. 


Port  Macdonnel , 

Kingston , 

Cape  Willoughby,  Kangaroo  I 

Port  Adelaide , 

Port  Wakefield , 


37  35 

37  48 

38  43 
38  41 
38  31 

38  22 
::w  18 
;«  07 

37  52 

38  23 
38  20 


39  57 

41  03 

40  19 

42  5:i 
42  12 


38  04 
36  50 
3.5  51 
34  51 
34  12 


129  14 
129  20 

129  37 

130  25 

130  37 

131  13 

132  07 
134  15 
i:w  34 
137  01 


140  56 

141  55 

142  31 

144  02 

143  m 

145  15  ; 

145  47  i 

146  50  1 

148  15 

149  16 

150  32 

152  18  i 

153  00 


153  33 
15:3  23  , 
152  56  ' 
152  46 
152  13 
151  44 


Port  Victoria,  Spencer  Gulf 34  30 

Port  Wallaroo,  Spencer  Gulf 3.3  55 

Port  Pirie,  Spencer  Gulf 3;}  06 

Port  Augusta.  Spencer  Gulf !  32  28 

Coffin  Bay !  34  26 

Port  Eyre I  31  57 


East. 

h.  m. 
8  37 


8  37 
8  38 
8  42 
8  42 

8  45 
8  48 

8  57 

9  06 
9  08 


9  24 
9  28 
9  30 
9  3t> 
9  34 
9  41 

9  43 
9  47 
9  53 
9  57 
10  02 
10  09 
10  12 


10  14 
10  14 
10  12 
10  U 
10  09 
10  07 


Kain«. 


151  12 

10  05 

Ifil  09 

10  Oo 

150  31 

10  02 

160  14 

10  01 

149  5.5 

10  00 

149  55 

10  00 

148  32 

9  54 

146  36 

9  46 

145  46 

9  43 

145  22 

9  41 

144  46 

9  39 

144  39 

9  39 

144  26 

9  38 

144  54 

9  40 

142  26 

9  30 

141  37 

9  26 

143  51 

146  49 

147  48 
147  21 
145  13 


140  40 
139  51 
138  10 
l:iS  :30 
138  09 

137  28 

137  37 

138  00 
137  46 
135  22 
132  30 


9  35 
9  47 
9  51 
9  49 

9  41 


9  23 
9  19 
9  13 
9  14 
9  13 

9  10 
9  10 
9  12 
9  11 
9  01 
8  50 


Bombay 

Bombay 

Bombay 

Bombay 

Bombay 

Bombay 

Bombay 

Bombay 

Bom^)ay 

Nagasalki 

Nagai^ki 

Cape  Horn  .. 
Cape  Horn  .. 
Cape  Horn  .. 
Cape  Horn  .. 
Cape  Horn  .. 

Cape  Horn  . . 
Cape  Horn  .. 
Cape  Horn  .. 
Cape  Horn  . . 
Cnpe  Horn  .. 
Cape  Horn  .. 
Cape  Horn  .. 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Melbourne  .. 
Melbourne  .. 
Melbourne  .. 

Melbourne  .. 
MeU>ourne  .. 
Melbourne  .. 
.Melbourne  .. 
Melbourne  .. 
Melbourne  .. 

Melbourne  . . 
Melbourne  .. 
MellK>unie  .. 
Mellxiurne  .. 
Melbourne  . . 


Port  Adelaide . 
Port  Adelaide  . 
Port  Adelaide  . 
Port  .\delaide  . 
I'ort  .\delaide  . 

Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide  . 
Port  Adelaide  . 
Port  Adelaide . 
Port  Adelaide . 


257 
257 
257 
257 
267 

257 
257 
257 
257 
181 


181 
137 
137 
137 
137 
137 

137 
137 
137 
137 
137 
137 
137 


229 
229 
229 
229 
229 
229 

229 
229 
229 
229 
229 


229 
229 
236 
236 
236 

236 
236 
236 
236 
236 
236 


236 
236 
236 
236 
236 


237 
237 
237 
237 
237 

237 
237 
237 
237 
237 
237 


Time. 


Height. 


Page. 


ran^ 


HW. 


LW.       HW.      LW. 


Time  meridian, 
l$fP  East. 


h.    m. 

-  4  61 

-  6  06 

-  6  07 

-  8  06 

-  6  59 


h,  m. 
-  4  43 
-504 
-559 
-8  01 


Jdean  Ijytc 
Water  SprLngt. 

ftet.  I  Jfrt. 
+  6.4  1  ^0.2 
+  10.4  -U.6 
+  9.4  -0.6 
+  4.8        0.0 


-  6  44      -  6  37  +  4.J<  0.0 

-  8  02  I   -  7  .55  +  1.2  -0.4  , 

-  5  54  I   -  5  46  +0.4  -0.4 

-  4  21      -  4  13  -  1.6  -0.f> 

-  1  04     -  1  08  -  1.3  i  -a5 

Time  meridixin, 
15<P  EaM. 


+10  19 
-11  34 
+  9  54 
+  6  38 
+  5  25 
+  6  02 


6  00 
6  01 

6  10 

7  01 
7  41 
5  04 
5  46 


+  0  07 

-  0  40 
+  0  07 
+  0  13 

-  0  a5 

-  0  06 

0  00 
-0  46 
-023 

-  0  22 

-  0  36 


0  01 
0  15 
2  12 
2  52 

2  09 

3  39 
3  51 
0  06 

0  00 

1  33 
1  36 


1  30 

3  32 

4  08 

6  39 

7  16 


+  10  14 
-11  37 
+  9  51 
+  6  36 
+  5  24 

-  6  24 

-  6  26 
+  6  01 

■+  6  10 
+  7  01 
+  7  41 
+  5  01 

-  6  39 


+  025 

-  0  42 
+  0  06 
+  0  14 

-  0  37 

-  0  13 


0.6' 
2.6  ' 
2.7 
4.' 3 
4.2  i 
0.4 


+  1.0 

+  3.4 

+  3.6 
+  10.7 

-»-  4.2 

+  3.5 

+  0.8 


-0.2 
+0.4 
+0.5 
+0..^ 
^O.fi 
+0.4 

+0.f. 

+().«i 

+0.6 
+1.3 
-0.fi 
+0..T 
+0.2 


-  1.2 

-  0.2  ; 

-  0.2  , 
+  0.6  ' 
+  1.5 

0.0 


-0.2 

0.0 
CO 
0.0 
-0.1 

0.0 


-  4  44 

-  4  03 

-  0  12 
0  00 

-  1  44 

-  1  45 


-  1  39 

-  3  41 

-  4  20 

-  6  51 

-  7  28 


Time  meridian, 
135°  East. 


-  5  13 

-  5  09 

-  1  05 
0  00 

+  0  48 

--  2  35 

+  0  30 
+  2  42 
+  3  15 

-  4  30 

-  5  15 


-  5  17 

-  5  15 

-  1  07 
0  00 

-  1  00 

-  2  40 
+  0  32 
+  2  46 
+  2  27 

-  4  27 
-5  20 


+  5.0 
+  0.4 
+  1.0  i 
0.0 

+  0.8 
+  0.8 


+  0.8 
+  6.6 
+  6.8 
+  2.1 

+  0.8  , 


-  2.1 

-  2.0 

-  1.3 
0.0 

+  2.1 


+0.2 
0.0 
0.0  ' 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2  I 
^0.2 

0.0 


-0.4 
-0.4 

-U.  2 

0.0 

+0.O 


-  2.2 

-0.4 

-  2.3 

-0.4 

+  0.7 

+0.2 

+  2.7 

+0.4 

-  1.7 

-0.4 

-1.7 

-0.4 

l.?J 


1  '■' 


6  43    +  .5.0  I     0.0       1  ■ 


l.v 


000 

0.0 

0.0 

l.C'l 

-0  36 

+  2.6 

J-0.2 

\M 

-0  23 

+  1.1 

-0.1 

IJ} 

-  0  22 

1+  1.0 

0.0' 

U> 

-036 

!+  0.9 

+0.1 

LA 

-0  01 

+  0.4 

-0.2 

].!• 

-  0  15 

-  1.1 

-O.S 

an 

-  2  24 

+  5.0 

+0.2 

.>.  .t' 

-304 

1+  4.2 

+0.2 

ii- 

-  2  20 

+  6.2 

-0.2 

u. 
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Inter\-al. 


1 
2 
3 
4 
5 

6  I 

7  ' 
8 
9 

10 


11 
12 

13  , 

14  I 

15  I 

16  I 

17 

'  18 
I'J 
20 
21 
2-J 
28 


24 

2r> 

2») 
27 
2S 
29 

30 
;  31 
32 
3:^ 
34 


35 
») 
37 

39 

40 
41 
42 
43 
44 
45 


46 
47 
48 
49 
50  ■ 


51 

I  52 
53 

I  54 
55 

56 
57 

.58 

59 

,  60 

61 


Mean. 
HWI.   LWI. 


h.  m. 

7  00 
6  45 
5  45 

3  50 

4  57 

5  15 
4  00 

6  17 

8  00 

7  15 


6  30 
4  20 
1  00 
9  15 
9  OO 
9  44 

9  44 
9  50 

10  ft5 

11  00 
11  45 

9  15 
10  00 


9  02 

8  15 

9  00 
9  05 
8  15 
8  42 

8  46 
8  00 
8*20 
8  20 


8  40 
8  20 
0  0-1 
11  46 
0  02 

10  55 
10  43 

2  a2 

2  10 
0  27 
0  20 


0  35 
11  10 
10  ^ 
8  05 
7  20 


11  25 
11  26 
2  58 
4  04 
4  51 

1  25 
4  30 

6  44 

7  16 
11  46 
10  49 


h.  m. 
0  48 

0  27 

11  58 

10  00 

11  18 

11  27 
10  12 

oa5 

1  48 
1  OS 


11  42 
10  30 
7  10 
3  00 

2  47 

3  31 

3  31 
3  38 

3  53 

4  48 

5  33 
3  00 
3  48 


3  07 
2  00 
2  46 
2  53 
2  00 
2  22 

2  38 

1  57 
207 

2  07 
1  52 


2  27 

2  07 
6  16 

5  33 

6  15 

3  49 

4  30 
8  20 
8  34 
6  40 
6  36 


6  50 
5  00 
4  25 
1  52 
1  07 


6  14 
5  12 
9  14 

10  22 
9  21 

7  38 
10  50 

0  41 
0  21 
5  42 
4  37 


Tropic. 
HHWI.      LLWI. 


h.  m. 
7  22ft 
7  05ft 
6  05ft 

4  13ft 

5  20ft 

538ft 
426ft 

6  44ft 
830ft 

7  52ft 


6  02ft 
4  15ft 
0  65ft 
9  10a 

8  55a 

9  44a 

10  04a 
9  Ahci 
10  OOti 

10  56a 

11  40a 
9  10a 

10  05a 


9  08a 
8  07« 
8  53a 
8  59^1 
8  09a 
8  32a 

8  37a 

7  64a 

8  13<i 
8  13a 
7  69a 


8  34a 
8  12a 
0  22a 
12  a** 
0  19a 

11  136 
11  116 

2  29a 

3  02a 
0  67a 
0  48fi 


1  05a 
11  25/> 
10  55ft 
8  28ft 
7  48ft 


11  lift 
11  lift 

2  45a 

3  63a 

4  42a 

1  11a 
4  15a 

6  34a 

7  07a 
11  33ft 
10  36ft 


Range  of  tide. 


Mean    Spring    Neap 

(Mn.).      (Sg).      (Np). 


h.  TO. 

0  47ft  ' 
0  26ft  I 

11  67a 
9  59a! 

11  17a 

11  26a 
10  11a 

0  04ft  I 

1  47ft  I 
1  01ft 


11  41ft 
10  49ft 
7  80ft 
3  17ft 

2  59ft 

3  13a 

3  03a 

3  57ft 

4  12ft 

5  Olft 
5  50ft 
3  19ft 
3  22« 


2  24a 

2  27ft 

3  12ft 
3  16ft 
2  23ft 
2  61ft 

300ft 
2  17ft 
2  31ft 
2  31ft 
2  15ft 


2  50ft 

2  36ft 
6  13ft 

5  30ft 

6  12ft 

3  46ft 

4  26ft 
8  16ft 
8  17ft 
6  35ft 
6  31ft 


6  45ft 
4  58ft 
4  22ft 
1  48ft 
1  03ft 


6  06a 
6  03a 

10  01a 

11  03a 
9  56a 

8  31a 
11  45a 
1  20ft 
0  55ft 
6  :«)ft 
6  25a 


Jed. 
15.1 
18.6 
17.7 
13.5 
13.8 

13.6 
10.3 
9.7 
7.9 
6.4 


7.0 
6.3 
6.4 
8.0 
7.8 
4.1 

4.5 
7.1 
7.3 
13.6 
7.9 
7.2 
4.7 


2.3 
3.2 
3.3 
4.0 
4.8 
3.4 

3.4 
5.7 
4.4 
4.3 
4.2 


Great 
tropic 

(Gc-). 


6.6 
2.2 
2.7 
1.7 
2.5 
2.4 


2.5 
8.0 
7.2 
3.7 
2.4 


2.8 
2.9 
3.4 
4.5 


2.7  I 

2.6 

5.0  I 

6.8 

3.2 

3.2 


feet. 
18.6 
23.0 
21.9 
16.7 
17.0 

16.8 
12.7 
12.0 
9.8 
6.6 


8.7 
7.8 
8.0 
9.7 
9.6 
6.5 

6.4 
8.7 
9.0 
16.8 
9.7 
8.9 
5.8 


2.8 
4.0 
4.1 
4.9 
5.8 
4.2 

4.2 
7.0 
5.4 
6.3 
6.2 


4.0 

4.5 

2.6 

2.9 

6.4 

7.2 

5.6 

6.3 

7.6 

8.5 

7.3 
2.5 
3.0 
2.0 
2.8 
2.7 


fecL 
11.0 
13.6 
12. 9 
9.9 
10.0 

9.9 
7.5 
7.1 
5.8 
4.0 


6.1 
4.7 
4.7 
6.9 
6.8 
2.3 

1.9 
6.3 
5.4 
10.0 
6.9 
6.3 
8.3 


l.H 
2.4 
2.4 
8.0 


2.6 
4.2 
3.3 
8.2 
3.1 


I 


Jcet. 
25.3 
29.9 

28.8 
23.2 
23.6 

23.4 
18.8 
18.2 
15.3 
11.5 


14.0 
7.6 
7.6 
9.3 
9.1 
4.7 

6.0 
8.4 
8.6 
15.3 
9.2 
8.5 
5.5 


3.1 
4.0 
4.2 
4.9 
6.9 
4.2 

4.3 
6.8 
6.4 
5.3 
5.2 


4.7 
6.3 
8.8 

3.8  I 
3.6 
7.1  I 

9.4  I 

4.5  ■ 
4.5 


0.7  I 
0.9 

1.3  ' 

0.6 
0.5  I 
1.0  I 

1.4  I 
0.6 
0.6  ' 


Tropic  diumal    ni„-T,„i  ,.,„ 
inequality.       I>»unial\\a 


Mean  sea  level 
above  plane  of— 


HWQ.  I  LWQ. 


3.4 

5.0 

2.2 

3.6 

5.5 

7.8 

4.8 

6.9 

6.5 

9.1 

4.4  I 

6.6 

7.6  I 

3.6  i 
3.4 
6.2  I 
8.1 
4.1  ' 
4.1  1 


feet. 
2.8 
3.1 
3.1 
2.7 
2.7 

2.7 
2.3 
2.3 
2.1 
1.7 


2.0 
2.1 
2.1 
2.3 
2.3 
1.2 

2.1 
2.2 
2.2 
3.0 
2.3 
2.2 
L9 


1.6 
1.5 
1.6 
1.6 
1,8 
1.6 

1.5 
2.0 
1.7 
1.7 
1.7 


1.7  ' 
1.4  I 
0.4 
0.4 
0.4  ' 


5.7 

7.7 

0.4 

1.9 

3.0 

0.2 

2.3 

3.6 

0.2 

1.6 

2.5 

0.3 

2.2 

8.3 

0.2 

2.1 

3.2 

0.2 

2.8 

2.2 

3.3 

0.2 

9.0 

6.9 

9.5 

0.4 

8.1 

6.2 

8.7 

0.4 

4.2 

3.2 

4.7 

0.3 

2.7 

2.1 

3.2 

0.2 

8.9 

0.6 

3.7 

2.1 

4.0 

0.6 

3.8 

2.2 

2.3  , 

2.7  I 

3.2  I 

2.1  ; 
2.0  ; 
2.9  I 
3.3 

2.3  I 
2.3  1 


Tropic 
HW 

inter- 
val. 


fefi. 
7.1 
7.9 
7.7 
6.7 
6.8 

i^ 
5.i) 
8.0 
6.1 
4.2 


4.8 
0.6 
0.6 
0.7 
0.7 
0.1 

1.6 
0.7 
0.7 
0.9 
0.7 
0.7 
0.4 


0.2 
0.4 
0.5 
0.5 
0.6 
0.6 

0.5 
0.6 
0.5 
0.5 


h.m. 


12  10 


Tropic  I  Predic- 
range.  ;  tions. 


9  41 


7  21 


0.5 ; 

0.5    

0.3    

2.0  1 

1.8  , 

2.2    

2.0    

1.2    

1.3    

1.0  7  46 
1.2  ' 

1.2 ; 

1.2    

2.2; 

2.1    

1.5  !,     . 

1.2    

0.6    

0.6    

0.7    

0. 8         2  58 
0.9    

0.6    

0.6    

0.8    

1.0    

0,7    

0.7    

feet. 
7.6 
8.5 
8.3 
7.2 
7.3 

7.3 
6.3 
6.1 
5.5 

4.6 


5.2 
2.1 
2.2 
2.4 
2.4 
1.2 

2.6 
2.3 
2.3 
3.1 
2.4 
2.3 
1.9 


1.6 
1.5 
1.5 
1.6 
1.9 
1.6 

1.5 
2.0 
1.8 
1.8 
1.7 


1.6 
1.3 
2.0 
1.9 
2.2 

2.0 
1.1 
1.3 
1.2 
1.3 
1.2 


1.3 
2.2 
2.1 
1.5 
1.2 


2.2 
2.2 
2.4 
2.8 
3.3 

2.2 
2.1 
3.0 
3.4 
2.4 
2.4 


feet. 
9.3 
11.5 
ll.O 
8.4 
8.5 

8.4 
6.4 
6.0 
4.9 
3.3 


4.4 
3.9 
4.0 
4.8 
4.8 
2.8 

3.2 
4.4 
4.5 
8.4 
4.8 
4.4 
2.9 


1.4 
2.0 
2.0 
2.4 
2.9 
2.1 

2.1 
3.6 
2.7 
2.6 
2.6 


2.2 
1.4 
3.6 
8.2  I 
4.2 

8.6  ' 

1.2 

1.5 

1.0 

1.4 

1.4 


1.4 
4.5 
4.0 
2.1 
1.4 


2.0  I 
2.0  ' 
2.4 
3.2 
4.4 

1.9  J 

1.8 

3.6 

4.7  I 

2.2 

2.2 


Varia- 
tion of 
^      .    ,the  com 


feet. 
11.2 
13.2 
12.6 
10.2 
10.3 

10.2 
8.2 
7.6 
6.6 
4.8 


5.9 
3.4 
3.5 
4.4 
4.3 
2.1 

2.9 
8.9 
4.0 
7.3 
4.0 
4.0 
2.4 


1.2 

1.8  ' 

1.9 

2.3 

2.7 

1.9 

1.9 
3.2 
2.5 
£.4 
2.4 


2.1 
1.4 
8.8 
3.7 
4.9 

4.2 
1.7 
2,0 
1.4 

1.8 
1.8 


East. 
o 
,  2.5 
2.5 
2.5 
2.5 
3,0 

3.0 
3.0 
3.6 
4.0 
4.0 


5.0 
4.5 
5.0 
6.0 
6.0 
6.5 

6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.5 


9.5 
9.5 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
9.5 
9.0 

8.5 
8.0 

8.0 
8.0 
7.5 
7.6 
6.6 
6.0 


1.8 

7.6 

6.1 

9.0 

4.6 

9.5 

2.6 

10.0 

1.8 

8.5 

1.6 

5.5 

1.6 

5.6 

1.8 

5.0 

2.4 

5.0 

3.3 

5.0 

1.5 
1.4 
2.7 
3.6 
1.7  : 
1.7  ' 


5.0 
5.0 
5.0 
5.0 
4.0 
8.0 
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TABLE  3.~TIDAL  DIFFERENCES 


Geographic  pocdUou. 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


AUSTRALASIA— ConUnued. 
AUSTRALIA — coiitinued. 


Western  Australia. 


Longitude. 
I  Lati- 
tude. 
t  Arc.    I  Time. 


Name. 


Page. 


South. 


Princess  Royal  Har.,  K.  Geo.  .Sd  .. .  35  US 

Albany,  King  George  Sound 35  01 

Freemunlle.  Swan  River  KntrancM^.  32  03 

Champion  Bay 2H  47 

Port  Walcott 20  39 

Collier  Bay 16  "iJ^ 

Cambridge  Bay l«rTX)  , 

ASIA  (South  Coast). 


INDIA. 


Bay  of  Bengal. 
Nanfcauri  Harbor,  Nicobar  Lsland.s. 


North. 

803 

Port  Blair,  Andaman  li^lands ,  11  41 

Port  Corn wallii^,  Andaman  iHlnnds.    13  19 

Mergul 12  2o 

Reef  Lsland,  Tavoy  River  Entrance.    13  3G 

}?  '  Y6,Y6  River 15  15 

;t     Amherst,  Moulmein  River Iti  05 


31 

!  35 
'  36 


Moulmein.  Moulmein  River 16  29 

Elephant  Point,  Rangoon  River. ...    16  30 
Rangoon,  Rangoon  River 16  46 

Bassein  River  Entrance '  16  00 

Akyab '20  as 


Chittagong 22  20 

Dublat,  Hfx>gly  River 21  3M 

Diamond  Harbor,  Hoogly  River —  22  11 

Calcutta  (KidderiJore).  Hoogly  R.  22  33 

False  Point 20  23 

Vizagapatam 17  41 

Cocanada '  16  56 

Madras 13  06 

Negapatam 10  46  i 

Pamban  Pant,  Rdmesvaram  Island.  9  16 


Tuticorin 8  48 

Trincomalee.  Ceylon 8  83 

Point  de  Galle,  Ceylon 6  02 

Colombo,  Ceylon ,  6  56 

Arabian  Sea,  east  coast. 

Quilon 8  54 

Cochin '  9  58 

Beypore 11  10 

Mangalore 12  52 

KArwftr 14  4.S 


I  Goa,  or  MormugOa 15  25 

Bombay,  Apollo  Bandar 18  55 

BhUvnagar 21  is 

Port  Albert  Victor  (KAthiwadar)  ..  20  58 

Okha  Point  and  Bet  HarlM)r 22  28 

Navftnir  Point,  (Julf  of  Cutch 22  44 

Han.sthal  Point,  Gulf  of  Cutch 22  56 

Karachi 24  48 

Arabian  Sea  litfanda. 

Suadiva  Atoll,  Maldive  Lslunds  ....  031 

S.  MuR"  Atoll,  Maldive  Islands 4  05 

Malcolm  Atoll.  Maldive  Islands 6  17 

Minikoi  Light s  16 

Kiltan  Inland.  Laccadive  Islands  ..  11  29 

Cherbaniani  Reef,  Laccadive  Ids  . .  12  20 

BALUCHISTAN. 

5:i  '  Sunmivani  Harbor '  25  25 

;  54     GwadarBuy '  25  10 


40 

41  I 

42  I 

43  ■ 
44 
45 
46 


East. 


O        f 

h.  m. 

118  00 

7  52 

117  54 

7  52 

115  15 

7  43 

114  35 

7  38 

117  13 

7  49 

124  25 

8  18 

1*28  10 

833 

93  30 

92  45 

93  00 
98  36 
98  13 

97  5;^ 
97  34 
97  37 
96  18 
96  10 

94  20 
92  54 


91  50 
88  Ot) 
SS  12 
hH  19 
N>  47 

83  17 
K2  15 
80  18 
79  51 
79  09 


78  09 
81  13 
80  13 

79  51 


73  48 

72  50 

72  09 

71  33 

6'J  05 

(J9  43 

70  21 

f.6  5.S 


73  27 

73  30 

72  3;i 

73  01 

73  00 

71  52 

66  35 

62  20 

Batavia 205 

Batavla 205 

Batavia 205 

Batavia 2^5 

Bombay 257  I 

Bombay 257  | 

Bombay 257  ' 


I 


6  14  St.  Johns 53 

6  11  St.  Johns 53  ' 

6  12  St.  Johns 53 

6  34  Ranginm 241 

6  33  Rangoon 241 

6  32  Rangoon 241 

6  30  Rangoon '  241 

6  80  Calcutta 245 

6  25  Rangoon 241  i 

6  25  Rangoon ,  241  | 

6  17  Rangoon 241 

6  12  Calcutta 245 


6  07     Calcutta 245 


5  52 
5  5;j 
5  53 
5  47 

5  33 
5  29 
5  21 
5  19 
5  17 


5  13 

5  25 

6  21 
5  19 


76  37 

5  0(> 

76  15 

6  05 

75  48 

5  03 

74  50 

4  59 

74  06 

4  56 

4  55 
4  51 
4  49 
4  46 

4  36 
4  39 
4  41 


I 


Time  meridian, 
U7°S0'  East. 


(Calcutta 245 

Calcutta.*. ;  245 

Calcuit*i I  245 

Madras 249 

Madras 249 

.Madras ■  249 

Madras I  249  - 

Madras '  249 

Colombo 253 


Colombo 253  , 

Colombo I  253  | 

Colombo '  25:^ 

Colombo 253 


Yokohama 177 

Yokohama !  177 

Yokohama 177 

Yokohama 177 

Karachi I  261 


Karachi 261 

Bombay {  257 

Shanghai I  189 

Kamchi ■  261 

Bombay 257 

Bombay |  257 

Bombay '  257 

4  2S     Karachi '  261 


4  54  I  Karachi 261 

4  54  Karachi 261 

4  50  Karachi 261 

4  52  Karachi I  261 

4  52  Karachi 261 

4  47  Karachi !  261 

I 


4  26  I  Karachi I    261  I 

4  09     Karachi i    261  i 


-11  07  [ 
-10  29  I 
-10  21 
+  6  a5 

+  6  16 

+  7  12  . 
+  10  06  I 
-I-  2  15 

-  0  57  ' 
0  00 

-  1  13 

-  3  19  , 


-11  09 
-10  81 
-10  -23 
+  6  19 
+  5  30  I- 

+  626 
+  10  02 
+  1  31 
-  1  04 
0  00 


+  4.1 
+  2.4 
+  4.3 
+  1.4 


1+  1.4 
+  2.4 
+  1.0 
+  1.5 
0.U 


1  04  !+  2.2 
6  32    -  2.5 


Time  meri*Iian, 
Si°  30'  East. 


+  0  34 

-  3  40 

-  2  17 
0  00 

+  0  19 

+  0  01 

-0  01 

000 

+  004 

-  0  08 


-  0  58 

-  5  45 

-  3  '22 
0  00 

+  0  07 

-  0  04 
+  0  01 

0  00 
-t-  0  13 

-  0  09 


+  0  11  +  0  10 

-  6  OS  -  6  09 

+  0  13  +  0  18 

0  00  0  00 


-  4  15 

-  5  24 

-  5  33 

-  6  00  I 

-  0  09 


-  4  22 

-  6  31 
-5  35 

-  6  02 

-  0  16 


-  0  08  -  0  16 

0  00  [        0  00 

+  5  08  1  +  4  06 

+  3  53  +  3  26 


-^  2.3 

-  3.0 
^  4.6 

0.0 
+  8.2 

+  1.1 

+  1.1 

0.0 

-  1.0 
0.0 


+  0.5 
0.0 

-  0.1 
0.0 


-  0.9 

-  2.3 

-  L7 
-r  1.6 

-  2.0 


^0.9 
-O.fJ  I 
♦O.S' 
-l.-i 

-o.y 

+V1 
+  1.4 
+0.4  I 
-1.1  , 
0.0 

+1.2 
-O.I 


^0.7 

*1.2  I 

0.0  I 

+0.4 

4-0.1 
0.0 
0.0 

-0-? 

0.0  I 


-  1.8  -0.2 

0.0       0.0 

+1.S.S  +30, 

+  1.8  +0.6, 


+  0  53  +  0  47    -  0.9 

+  1  56  +  2  09   +  3.9 

+  2  32  +  3  23  .+  5.2 

0  00  0  00  .      0.0 


+  2  W 
+  2  04 

-  0  17 
+  0  48 
-  0  19 

-  0  44 


+  2  30 
+  2  00 

-  0  21 
+  0  52 
-0  23 

-  0  48 


lA)caI  time. 


2  26  , 
1  55 


2  25 
1  54 


3.0 
3.9 
4.0 
4.2 
0.8 
1.0 


+  0.7 
+  0.6 


+0.2 
0.0 

+0.1 
0.0 


-0.6 
-0.4  I 
-0.3 
0.0  I 
-0.2 


-0.3 

-0.3 
-0.4 
0.0 


-0,4  I 
-0.5 
-0.4 
-0.6 
0.0 
0.0 


+0.1 

-0.2 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 
(G€). 

HWQ. 

LWQ. 

Tropic 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

> 

Weal. 

h.m. 
1  1  rn  431 

h.  TO. 

r5  181 

h.   m. 

10  176 
9  6r* 
8  326 
7  406 

11  626 
11516 

8256 

h,     TO. 

8  11a 
6  84a 
6  68a 

4  49a 

5  09a 
5  19a 
1  49a 

feet. 
ro.fil 

/eet. 
ro.  91 

feet. 

[0.2] 

feet. 

2.2 

2.6 

2.1 

3.0 

24.2 

41.7 

29.6 

feet. 

feet. 

A.  TO. 

2157 

feet. 
2.1 
2.6 
2.1 
8.0 
7.4 
10.4 
8.5 

1.8 
1.0 
1.5 

8.8 
17.2 
11.4 

feeL 
1.0 
1.3 
1.1 
1.5 
10.6 
18.7 
13.1 

0 
4.0 
4.0 
4.0 
8.5 
0.0 
1.5E. 
2.5E, 

•>  1 

10  53 
10  ^R 

4  40 
3  43 
9  an 

0.5 
0.4 
0.6 
4.3 

r7.8 

L8.4 

; 

1.2 
0.7 
1.5] 
7.6 
M.3 
J2.7 

0.1 
0.0 
0.1 
10.4 
20.3 
18.4 

3 
4 

5 
6 
7 

20  13 

[8  50] 
1130 
11  35 
8  05 

5  lO' 
620 
1  60 

2.8 
3.8 
8.1 

6.d 
9.6 

7.7 

.......J 

East. 

8  '       9  05 

9  9  40 

10  9  50 

11  10  40 

12  1     10  50 

2  62 
327 

3  37 

4  10 
4  20 

9  046 
9386 
9  496 
10  34a 
10  43a 

8  07a 
8  45a 
8  62a 
4  186 
4  296 

5.8 
4.4 
6.0 
13.0 
11.2 

8.3 
6.3 
8.6 
18.0 
15.6 

2.8 
2.1 
2.9 
6.9 
5.9 

6.1 
4.6 
6.3 
12.2 
10.4 

1.3 
1.6 
1.5 

0.2 
0.2 
0.2 
1.8 
1.2 

*2i'83 

1.8 
1.1 
1.3 
2.0 
1.9 

4.2 
8.2 
4.3 
9.0 

7.8 

2.7 
2.0 
2.8 
6.0 
5.2 

0.0 
0.5 
0.5 
1.0 
1.0 

13  1     11  45  .      6  16 

14  2  12  ,      8  49 

15  3  07       10  49 

16  3  29  1     10  03 

17  4  26       11  07 

11  39a 
2066 
8  05a 
8  22a 
4  20a 

5236 

8  676 
11  Ola 

10  11a 

11  15a 

13.0 
13.9 

8.6 
13.2 

12.8 

18.1 
19.2 
11.7 
18.1 
15.5 

6.9 
7.4 
5.0 
7.3 
9.3 

12.2 
13.0 
8.3 
12.7 
12.8 

1.6 
1.6 
1.4 
1.7 
1.7 

1.3 
1.4 
0.8 
1.4 
1.8 

"ii'52' 
8  11 
0  51 
2  07 

2.0 
2.1 
1.4 
2,2 
2.0 

9.0 
9.6 
5.8 
9.0 
7.7 

6.0 
6.5 
4.1 
6.3 
6.3 

1.0 
1.0 
1.5 
1.0 
1.0 

13 
19 

3  a5  1      9  55 
9  40  '      3  28 

1 
1 

3  00a 
9  466 

10  03a 
8  136 

13.7 
5.6 

18.7 
7.6 

7.8 
8.0 

18.9 
6.6 

1.7 
1.2 

1.1 
0.5 

"'23*19' 

2.1 
1.8 

9.4 
8.8 

6.6 
2.7 

1.0 
1.5 

* 

20 
21 
22 
23 
24 

1  02 
9  58 
11  22 
1  14 
9  21 

7  56 
354 
6  18 
9  40 
300 

1  02a 

10  016 

11  236 
1  18a 
9  276 

7  446 
3  466 
6  10a 
9  51a 
2  466 

9.6 
10.1 
11.4 
8.0 
4.9 

13.1 
14.1 
15.9- 
10.2 
6.8 

5.6 
5.1 
5.9 
6.2 
2.6 

9.8 
9.6 
10.5 
7.6 
5.1 

1.8 
1.3 
1.4 
1.2 
1.1 

0.2 
0.6 
0.3 
0.2 
0.5 

1  12 
23  36 
12  19 

2  36 
28  13 

1.8 
1.4 
1.5 
1.2 
1.2 

6.6 
7.0 
8.0 
5.1 
8.4 

4.6 
4.6 
6.1 
3.6 
2.5 

1.5 
1.5 
1.5 
1.5 
1.0 

25  8  48 

26  8  42 

27  8 :« 

28  8  37 

29  .       1  37 

2  34 
236 
226 
237 
7  36 

8  586 
8  626 
8  466 
8  496 
1  53a 

2  166 
2  186 
2066 
2  146 
6  546 

3.2 
3.3 
2.2 
1.5 
1.4 

4.4 
4.5 
8.1 
2.1 
2.0 

1.8 
1.9 
1.2 
0.9 
0.5 

3.5 
8.6 
2.6 
1.8 
1.6 

0.9 
0.9 
0.7 
0.6 
0.8 

0.5 
0.5 
0.4 
0.3 
0.8 

23  08 
22  59 
22  58 
22  53 
807 

1.0 
1.0 
0.8 
0.6 
0.8 

2.2 
2.2 
1.5 
1.0 
1.0 

1.7 
1.6 
1.2 
0.9 
0.7 

0.6 
0.6 
0.0 
0.0 
0,5W 

1                1 

West. 

30  1  52         7  51 

31  ,      8  10         1  44 

32  1       2  02         8  07 

33  1  47         7  47 

2  05a 
8  266 
2  11a 
1  58a 

7  166 
1  016 
7  416 
7  196 

2.1 
1.4 
1.2 
1.4 

3.0 
2.0 
1.9 
2.0 

0.8 
0.5 
0.4 
0.5 

2.4 
1.7 
1.2 
1.8 

1.0 
0.8 
0.4 
0.6 

0.4 
0.3 
0.2 
0.3 

"8'i9* 
8  15 

1.1 
0.9 
0.4 
0.7 

1.6 
1.0 
1.0 
1.0 

1.1 
0.8 
0.6 
0.8 

0.5 
0.5 
0.5 
0.5 

31         0  18 
3,5       11  33 

36  11  21 

37  10  50 

:Jh  1     10  34 

6  16 
5  06 
4  59 
4  28 
4  11 

1  19a 
12  396 
12  206 
11  286 
11  246 

5  586 
4  446 
4  416 
4  166 
4  006 

2.0 
1.6 
2.1 
5.1 
3.8 

1 
2.5  1      1.3 
2.1         1.0 
2.7  .      1.4 
6. 5         3. 4 
6.0         2.4 

1 

3.2 
2,7 
8.4 
7,1 
5.4 

0.7 
0.6 
0.7 
1.1 
0.7 

1.9 
1.7 
2.0 
3.1 
3.0 

'8'44' 
8  42 

"'s'is' 

2.1 
1.9 
2.1 
3.4 
8.1 

2.2 
1.0 
1.4 
8.2 
2.5 

1.9 
1.6 
2.0 
4.0 
3.2 

0.5 
0.5 
0.5 
0.0 
0.0 

East. 

39  10  34 

40  11  27 

41  4  27 

12         2  01 

4  10 

5  07 
11  18 

7  43 

11  246 

11  636 

4  33a 

2  27a 

4  016 

4  546 

11  016 

7  096 

4.0 

8.8 

23.0 

6.8 

6.2 
11.9 
29.8 

9.5 

2.5 
4.9 
15.1 
3.7 

5.5 
11.0 
25.6 

9.3 

0.7 
2.1 
6.3 
3.7 

3.1 
3.8 
2.3 
2.9 

8  17 
8  12 
5  57 
4  31 

8.2 
4.2 

6.7 
4.8 

2.6 
6.0 
14.9 

4.8 

8.4 
5.9 
11.9 
4.5 

0.5 
0.5 
1.0 
1.0 

43  12  05         5  39 

44  i       0  46         7  04 

45  1  24  1      8  20 

46  10  14         3  58 

i 

12  336 
1  02/1 
1  41a 

11  006 

5  2nl) 

6  516 
8  061) 
3  506 

8.2 
13.0 
14.5 

5.6 

10.8 
15.5 
16.8 
7.4 

6.2 
9.8 
11.6 
3.5 

10.6 
15.4 
16.5 
7.5 

2.0 
2.8 
2,5 
0.8 

3.8 
3.6 
3.4 
4.0 

3  46 

4  24 
520 
8  11 

4.3 
4.5 
4.6 
4.0 

5.4 
7.8 
8.4 
8.7 

5.7 
7.9 
8.5 
4.4 

1.0 
1.0 
1.0 
1.5 

West. 

'  47         0  50         6  55 
4S         0  20  .       6  25 
49       10  20  .       4  00 
r)0  1     11  27         5  15 

51  1     10  20         4  00 

52  9  50  1      3  30 

1    ■                   1 
1 

1  Zin 
1  10a 

11  V2h 

12  22/> 
10  .>46 
10-266 

6  366 
6  046 

3  3s/> 

4  516 
3  46/> 
3  156 

2.9 
2.2 
2.1 
1.9 
4.8 
4.7 

3.8 
2.9 
2.7 
2.5 
6.3 
6.2 

1.8 
1.4 
1.3 
1.2 
3.0 
2.9 

4.3 

3.4 
3.3 
3.0 
6.5 
6.5 

1.0 
0.8 
0.8 
0.8 
1.2 
1.2 

2.1 
1.8 
1.8 
1.7 
2.6 
2.6 

"'b'bo' 

2.6 
2.2 
2.2 
2.1 
8.3 
8.3 

1.9 
1.4 
1.4 
1.2 
8,2 
8.1 

2.4 
1.9 
1.8 
1.7 
8.5 
3.4 

2.0 
1.0 
1.0 
1.0 
0.5 
0.5 

East. 

53  1      8  .50  1      2  35 
1  51         9  20  1      3  05 

9  356 
10  OHl) 

2  306 
2  596 

6.2 
6.1 

8.1 

8.1 

3.8 
8.7 

8.2 
8.3 

0.8 
0.7 

4.1 
4.5 

4.2 
4.5 

4.0 
4.0 

4.8 
6.0 

2.0 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


ASIA  (South  Coast)— Continued. 

PERSIA.  f 

Persian  QuJJ. 

Joshak  Bay 

Klshm 

Jezirat  Kais 

Bushire 

Euphrates  River  Entrance  y 

ARABIA. 

Persian  Gulf. 

Kuweit 

Menama,  Huh  rein  Harbor 

Maskat 


Geographic  position.  ' 


Standard  port  for 
reference. 


I 


Outer  coast. 


Ras-al-Hadd . . . 
Mssira  Island  . 

Merbat 

Makalla 

ADEN 


Red  Sea,  east  coast. 


Mocha  or  Mokha , . . .  13  19 

Loheiya 15  45 

Jijlda 21  2S 

Hafiksani  Lslnnd 25  00 

Akabah 29  30 


AFRICA  (East  Coast). 

EGYPT,  ABYSSINIA,  ETC, 


Red  Sea,  west  coast. 


Suez 29  56 

Zafarana  Light 29  06 

RasGharib 28  21 

Brothers  Islands '  26  19 

Suakin 19  06 

Massaua  or  Massowah 15  37 

Perim  Island,  Bab  el  Mandeb  Str. . .  12  38 

BOMALILAND. 

Zeila 11  24 

Cape  Guardaful  or  Ras  Asir I  11  53 

Sokotra  Island 12  40 

Warsheik  Road 2  86 

Brava 1  08 


South. 

0  14 

1  13 
3  07 
6  09 

10  00 


10  41 
14  58 
18  47 
23  45 
26  59 


12  15 
15  29 
IS  08 
25  01 
2J1  34 
15  50 


Juba. 

Port  Durnford. 

Malindl 

Zanzibar 

Lindi  River  Entrance  - 


MOZAMBIQUE. 


Cape  Delgado 

Mozambique  Harlwr 

Zambezi  River  Entrance 

Innamban  River  Entrance.. 
English  River,  Delagoa  Bay. 


ISLANDS  IN  THE   INDIAN  OCEAN. 

Madagascar. 


Diego  Suarez  Bay 

Port  Choiscul,  Antongil  Bay  , 

Tamatave , 

Fort  Dauphin , 

St.  Augustine  Bay , 

Bembatooka  Bay , 


I^ti-  1 
tude.  I 


Sorth. 

o      / 

25  40 

26  66 
'26  32 
29  00 
29  51 


29  24 
26  16 
23  37 


22  34 
20  28 
17  00 
14  32 
12  47 


Longitude. 


Arc.     Time. 


Tidal  differences. 
Time.  ,      Height. 


I 


East. 


57  50 
56  15 
53  54 
50  52 
48  45 


47  68 
50  39 
58  35 


69  60 
58  57 
54  41 
49  06 
44  59 


43  12 
42  40 
39  08 
37  00 
35  00 


32  33 

32  40 

33  06 

34  61 
37  19 
39  27 
43  24 


43  28 
51  15 
53  65 
46  11 

44  04 


42  88 
41  55 
40  11 
39  11 
39  44 


40  39 
40  44 
36  30 
35  32 
32  36 


49  30 
49  50 
49  26 
47  01 
43  46 
46  21 


h.  m. 
3  61 
3  45 
3  36 
3  23 
3  15 


3  12 
3  23 
3  54 


3  69 
3  56 
3  39 
3  16 
8  00 


2  53 
2  51 
2  37 

2  28 
2  20 


Karachi.. 
Karachi.. 
Hongkong, 
Hongkong 
Hongkong 


Hongkong, 
Hongkong 
Karachi.. 


Karachi 261 

Karachi 261 

Aden 265 

Aden I  265 

Aden I  265 


2  M 

3  25 
8  36 
3  Ki 
2  56 


2  51 
2  48 
2  41 
2  37 
2  39 


2  43 
2  43 
2  26 
2  22 
2  10 


3  18 
3  19 
3  18 
3  OS 

2  55 

3  05 


Aden I  265 

Aden 265 

Aden '  265 

Aden 265 

Aden 265 


2  10  Aden I  265 

2  11  I  Aden ,  2G5 

2  12  Aden '  265 

2  19  Aden :.  265 

2  29  Aden :  265 

2  38  Aden I  265 

2  64  Aden 265 


Aden 265 

Aden 1  265 

Aden I  265 

Aden 265 

Aden 265 


Aden |  265 

.\den :  265 

Aden 2a5 

Aden 265 

Aden !  265 


+3.1 

4-0.5   : 

+  L0 

+0.2   1. 

+2.4  1  +0.4   1 

+2.6  1  ^0.4   1 

+2.4 

^0.4   1 

Calcutta. 
Cnloutta. 
('nk'utta. 
Calcutta. 
Calcutta. 


Calcutta 
Calcutta 
C'jilcutta 
Calcutta 
Ciilcutta 
Calcutta 


245 

+  3  14 

245 

+  8  16 

245 

+  8  31 

245 

+  3  46 

245 

+  426 

245 

+  239 

245 

+  2  69 

245 

+  8  14 

245 

+  8  30 

245 

+  4  K> 

245 

+  3  SO 

3  33 
8  20 
8  48 
3  44 
3  63 


+  1  00 
+  1  01 
+  1  17 
+  1  82 

+  2  12 


+  0  25 
+  0  45 
+  1  00 
+  1  16 
+  2  41 
+  2  17 


+3.6 
+6.0 
+6.8 
+8.4 
+6.2 


+0.6 

+0.8  ' 
4-0.9 
+1.2 
+0.b 


+0.4  I  -0.6  .5^ 

+0.8  +0.8  y-}\ 

+2.4     +1.0  1-M 

+0.2  1  +0.6,  "-^ 

+  L0l  ^0.8'  3-' 


-3.7 
4.8 
-8.0 
-5.1 
-0.8 
0.0 


-0.1 

D..V 

-0.2 

Ml 

ao, 

Jt. 

-0.3 

II.  r' 

+0.4 

IIK. 

+0.6 

l.W 

AND  TIDAL  CONSTANTS. 
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Interval. 


Mean. 


Tropic. 


l\ 

15 

le. 

17  I 
IH  I 


19 
20 
21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 
33 
34 
36 


36 
37 
38 
39 
40 


41  I 
42 

43  ! 

44  ! 

45  I 
46 


HWI. 

LWI. 

HHWI. 

h.m. 

h.m. 

h.  m. 

9  20 

3  05 

10  096 

10  50 

4  35 

11306 

0  30 

6  40 

0  176 

7  12 

1  13 

6  516 

11  20 

600 

11  096 

Range  of  tide. 


6  0  05 

7  5  15 

8  9  30 


10  I 

11  I 

12  ' 
13 


9  15 
9  45 
8  W 
8  20 

7  48 


11  45 
1  15 

3  30  I 
5  45 
10  00  I 


10  45 
10  40 
10  35 

6  40 
2  10 
0  45 

7  50 


7  30 

6  00 

7  05 
4  20  I 
4  15 


4  17 
4  30 
4  00 
4  05 
3  55 


3  59 

4  00 
4  15 

4  30 

5  10 


3  25 

3  45 

4  00 

4  15 

5  40 
4  15 


h.  m. 
2  596 
4  306 
7  376 
2  446 
6  48a 


6  17  I  —  0  07a  7  07a 
11  30  '  5  016  '  12  236 
3  20        10  266  1        3  136 


LLWI. 


Mean 

(Mn). 


3  03 
3  32 
2  38 
2  07 
1  37 


5  33 
7  27 
9  42 
11  57 
3  48 


4  32 

4  28 
4  23 

0  28 
8  22 
6  67 

1  38 


1  18 
12  12 

1  17 
10  32 
10  27 


10  29 
10  42 
10  13 
10  17 
10  08 


10  11 
10  12 
10  27 

10  42 

11  22 


9  37 
9  57 
10  12 

10  27 

11  62 
11  28 


10,026  ■ 

10*296  ' 

7  49o 

7  18a; 

6  84a  I 


10  29a 
-  0  186 
1  366 
4  136  I 
8  386 


9  436 
9  316 
8  236 
4  466 
0  086 
-0  366 
6  51a 


6  34a 
4  54a 
6  06a 
8  23a 
3  16a 


3  24a 
3  43a 
3  14a 
3  23a 
3  06a 


4  00a 
4  Ola 
4  16a 

4  31a 

5  11a 


3  27a 

3  47a 

4  02a 
4  17a 
6  41a 
4  16a 


2  576 

3  276 
2  506 
2  196 
1  606 


6  486 

7  456 
10  046 
12  156 

4  04a 


4  44a 
4  42a 
4  49a 

0  50a 
8  466 
7  136 

1  606 


1  296 
12  25a 

1  296 
10  43a 
10  39a 


10  40a 
10  51a 
10  22a 
10  25a 
10  18a 


10  (Ma 
10  06a 
10  21a 

10  36a 

11  16a 


929a 
9  49a 
10  05a 

10  18a 

11  46a 
11  22a 


Spring 
(Sg). 


feet. 
5.9 
8.7 
6.8 
2.1 
7.6 


6.7 
5.2 
4.6 


6.7 
7.2 
5.2 
5.0 
3.6 


3.3 
2.2 
1.5 
2.3 
2.9  1 


/ed. 
7.8 
11.6 
6.6 


5.0 
4.1 
1.1 
1.5 
1.3 
3.0 
6.3 


6.2 
4.5 
6.6 
5.8 
5.6 


6.7 
8.7 
9.0 
10.7 
8.1 


7.8 
8.1 
9.3 

7.7 
8.2 


4.4 
3.5 
5.0 
8.2 
6.8 
7.6 


^^P'-     (Gc). 


feet. 
3.6 
5.3 
3.8 


2.b 
9.4 

1,0 

5.4 

8.3 

4.8 

6.4 

8.7 

6.0 

2.8 

8.9 

4.1 

9.6 

4.4 

7.0 

2.9 

6.8 

2.8 

4.8 

2.0 

4.5 

1.9 

2.9 

1.2 

2.0 

0.8 

3.1 

1.3 

3.9 

1.6 

6.8 

2.8 

5.5 

2.3 

1.5 

0.6 

2.0 

0.8 

1.7 

0.7 

4.0 

1.7 

7.2 

3.0 

8.5 

3.6 

6.1 

2.5 

7.5 

3.1 

7.8 

3.3 

7.5 

3.1 

9.0 

3.8 

11.7 

4.9 

12.1 

5.0 

14.5 

6.0 

10.9 

4.6 

11.3 

3.3 

11.8 

3.4 

13.5 

3.9 

ll.O 

3.2 

11.9 

3.4 

6.3 

1.9 

5.1 

1.8 

7.3 

2.1 

4.7 

1.3 

9.8 

2.9 

10.9 

3.2 

^re!fnt'l?tr>'"""""^- 


Mean  sea  level 
above  plane  of — 


HWQ. 


feet. 
8.1 
11.3 
8.0 
3.8 
10.9 


9.7 
7.9 
6.5 


9.0 
9.7 
7.6 
7.4 
5.8 


5.2 
3.7 
3.0 
3.9 
4.7 


7.4 
6.3 
2.2 
2.3 

2.7 
4.7 
7.8 


9.0 
6.8 
8.2 
8.4 
8.2 


9.4 
11.9 
12.2 
14.2 
11.2 


9.0 
9.3 
10.6 
8.9 
9.5 


6.3 
4.2 
5.9 
3.9 
8.0 
8.7 


feet. 
0.7 
0.8 
4.5 
2.8 
5.4 


4.9 
4.4 

o.e 


0.7 
0.8 
1.0 
1.0 
0.9 


0.8 
0.7 
0.6 
0.7 
0.8 


1.0 
0.9 
0.5 
0.6 
0.5 
0.8 
1.1 


1.2 
1.0 
1.1 
1.1 
1.1 


1.2 
1.4 
1.4 
1.5 
1.3 


0.6 
0.6 
0.7 
0.6 
0.7 


0.5 
0.4 
0.6 
0.4 
0.6 
0.6 


LWQ. 


feet. 
4.4 
6.3 
1.2 
0.7 
1.4 


1.3 
1.2 
8.9 


4.7 
4.9 
4.8 
4.7 
4.0 


3.8 
3.1 
2.6 
3.2 
8.6 


4.7 
4.3 
2.2 
2.6 
2.4 
3.7 
4.9 


6.3 
4.5 
5.0 
6.0 
6.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.2 
0.2 
0.2 
0.2 
0.2 


0.1 
0.1 
0.1 
0.1 
0.2 

a2 


Tropic 

HW      Tropic 
inter-    range 

val. 


h.  m. 


18  24 


2  28 


feet. 
4.5 
5.4 
4.7 
3.0 
6.7 


5.3 
4.7 
3.9 


4.8 
4.9 
4.8 
4.7 
4.0 


3.8 
3.1 
2.6 
3.2 
3.6 


4.7 
4.3 
2.2 
2.6 
2.4 
3.7 
4.9 


6.3 
4.6 
5.0 
5.0 
6.0 


6.4 
6.2 
6.3 
6.9 
6.0 


0.7 
0.7 
0.7 
O.-B 
0.7 


0.5 
0.4 
0.5 
0.4 
0.6 
0.6 


Predic- 
tions. 


feet. 
3.9 
5.8 
3.3 
1.3 
4.7 


4.2 
3.2 
3.0 


4.4 
4.8 
3.5 
3.4 
2.4 


2.2 
1.4 
1.0 
1.6 
2.0 


3.4 
2.8 
0.8 
1.0 
0.8 
2.0 
3.6 


4.2 
3.0  I 
3.8 
3.9 
3.8 


4.5 
5.8 
6.0 
7.2 
6.4 


5.6 
5.9 
6.8 
6.5 
6.0 


3.2 
2.6 
8.6 
2.4 
4.9 
6.4 


Tropic 
LLVV. 


feet. 
4.8 
6.6 
3.4 
1.5 
4.7 


4.2 
3.4 
3.9 


6.4 
6.7 
4.6 
4.5 
8.5 


3.2 
2.4 
1.8 
2.5 
3.0 


4.5 
3.9 

1.5 
1.8 
1.7 
8.1 
4.7 


I 


Varia- 
tion of 
the  com 


6.2 
4.0 

4.8 
4.9 

4.8 


6.5  I 

7.0  , 

7.1  , 
8.1 
6.5 


4.5 
4.6 
6.2 
4.4 

4.7 


2.5 
2.1 
2.8 
1.9 
4.0 
4.3 


Edit. 
o 

1.5 
1.5 
1.0 
1.0 
1.0 


LOW. 
0.5E. 
l.OE. 


l.OE. 

l.OE. 

0.0 

LOW. 

2.0W. 


West. 

2.0 
2.0 
2.0 
2.0 
2.0 


3.0 
2.5 
2.6 
2.5 
3.0 
8.0 
2.6 


2.5' 
1.0 
0.6 
3.5 
4.0 


4.5 
4.5 
6.6 
6.6 
7.5 


7.6 

9.5 

13.0 

17.0 

20.0 


6.0 
7.0 
8.6 
14.0 
14.0 
8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


47  I 

48 

49  I 

50  ' 


AFRICA  (East  Coast)— Cont'd. 

ISLANDS  IN  THE  INDIAN  OCEAN— 

continued. 

Le99cr  Islands. 

Maroni  Bay.  Comoro  Islands, 

Zaudzl,  Mayotta  Inland 

St.  Pierre.  Keiiiiion  or  Bourbon  I.. 
Port  L<niis,  Mauritius  Island 
Cargadoe,  Carajos  Slioala 


Rodriguez  Island 

Proviaence  Island 

Mah6  Island,  Seychelle  Islands ... 
Diego  Garcia  I.,  Chagos  Islands  . . . 
Keeling  Islands 


Christmas  Island ,  11  80  >  m5  30 

Amsterdam  Island 37  50      77  33 

St.  Paul  Island 38  39      77  34 

Betsy  Cove,  Kerguelen  Island 49  09      70  12 

AFRICA  (East  and  South 
Coasts). 

natal  and  cape  colony. 

Durban  (Port  Natal) 
East  London.  Buffalo  River 
Port  Elizabeth,  Algoa  Bay 
Aliwal  Harbor,  Mossel  Bay 
Cape  Agulhas 

Roman  Rocks,  Simons  Bay 
Cape  Town,  Table  Bay 
Saldanha  Buy 
Port  Nolloth 


Elizabeth  Bay 

Portd'Ilheo.. 

Great  Fish  Bay 

Benguela 

Loanda. . 

Kongo  River  Entrance 


Loango  Bay 
Mayumba . 
Cape  Lopez 


River  Gaboon  Entrance 
Kamerun  River  Entrance 
Niger  River,  Nun  Entrance 
Lagos  River  Entrance 
Volta  River  Entrance 


Sherbro  River,  Buoy  Point 7  42  ' 

Freetown  or  Sierra  Leone 8  30  i 

Ponga  River 10  09  | 

^  SENEGAMBIA.  ^ 

Bissao,  Jeba  River ;  11  39  I 

Bathurst,  Gambia  River ,  13  2h 

Senegal  River  Entrance '  10  40  i 

St.  Louis,  Senegal  River IG  11 


IG  01  ! 
16  42 
IG  30  I 
IG  00  I 


1  04     C&pe  Town 2G9  I 

1  07     Cai>e  Town 269  ' 

1  OG  I  Cape  Town 269  , 

1  Oi  I  Cape  Town '  269 


+9  16 
+  7  31  ' 

+7  01  I 
+H  21 


+9  20  ,  +2.2     +0.4 

+7  35  +1.2     +0.2 

+7  05  +1,2  ,  -0.2 

+8  25  -H.2     rO.2 


l:si 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


Mean. 


Tropic. 


HWI.      LWI.      HHWI.       LLWI. 


,    1  i 
i   6  , 

I    7 
■    s 

I    9 
10  > 

'  11 

I  12 

I  13 

14 


15 
16 
17  ' 

I  1^ 
I  19 

20 

I  21 


2i;  I 

27 


h.  TO. 
4  45 

4  00 

11  50 

0  4.S 

1  50 

0  20 

5  50 

4  22 

1  30 

5  20 

7  10 
10  60 
10  40 

0  14 


3  68 
3  37 
3  21 
3  18 
2  40 

2  35 

1  31 

2  20 
2  25 


2  35 

2  50 

3  00 
3  30 

3  40 

4  10 


I  m         4  13 

31  4  25 

32  4  30 


33 
:  31 

37 


3.S  . 
•VJ  I 
40 


'i\ 


41 

4o 
46 


6  10 
5  05 
4  50 
4  50 
4  20 


4  20 
4  00 
4  10 


4  30 

4  50 

5  3() 


7  45 
7  40 
7  30 


47 
4^ 

50 


10  45 
9  00 

8  30 

9  50 


h.  TO. 
10  58 
10  13 

5  38 

7  00 

8  03 

6  32 
12  03 

10  35 

7  43 

11  32 

1  00 
438 
4  28 
6  36 


10  11 
950 
9  33 
9  31 
853 

8  48 

7  45 

8  33 
8  38 


8  47 

9  03 
9  12 
9  43 
9  53 

10  25 


10  26 
10  38 
10  43 


11  24 
11  18 
11  03 
11  05 
10  33 


10  32 
10  13 
10  '23 


10  43 

11  05 

12  06 


1  35  I 

1  30 

""I 

I 
4  35 

2  50 ; 

2  20  i 

3  40 


A.  TO. 

4  176 

3  346 
11  04a 

—  0  226 
1  23ft 

0066 

5  376 

4  aV) 

1  166 

5  04© 

6  546 
10  826 
10  206 

—  0  02a 


4  006 
3  356 
3  196 
3  166 
2  376 

2  326 

1  316 

2  176 
2  236 


2  336 
2  486 

2  586 

3  2.H6 

3  376 

4  as6 


4  116 
4  236 
4  276 


5  086 
5  036 
4  4S/> 
4  476 
4  176 


4  186 

3  576 

4  076 


4  276  ! 

4  476 

5  186  I 


7  416 
7  366  I 
7  276  ' 


I 


h.  TO. 

11  026 
10  166 

5  446 

7  096 

8  076 

6  366 

12  066 

10  396 

7  466 

11  366 

1  04a 
4  42<i 
4  33a 
6  40a 


feet. 
6.6 
7.9 
2.3 
1.1 
2.8 

3.8 
6.4 
2.9 
4.0 
3.6 

3.1 
2.3 
2.1 
3.2 


Spring 


I 


10  026  3. 8  , 

9  586  3.6 

9  416  ,   3.9 

9  386  !  I   4.0  ! 

9  026  3.9  , 


10  416  ; 

8  556 

8  2.V>  , 

9  Anl) 


8  676 

7  526  I 

8  426  , 
8  466  I 


8  656 

9  10?> 
9  206 
9  516 

10  026 
10  326 


10  34/) 
10  456 
10  626 


11  316 
11  2.V> 
11  116 
11  W) 
10  416 


10  396 
10  226 
10  3:J6 


10  5-16 

11  146 
11  50a 


1  39^1 
1  34/1 

1  24a  I 


4  40a  ' 

2  rnyti 

2  2tWi  I 

3  46<t 


3.9  , 
3.4 
3.8 
4.0  ' 


4.1 
6.8 
4.3 
4.1  • 
3.6  i 
4.6 


4.9 
6.3 
3.9 


6.0 
6.5 

4.1  ' 
2.6  . 

3.2  I 


4.6 
3.6  ! 
3.3  I 


3.2  ' 

3.6  I 

2.3  I 


7.8 
8.7  , 
8.6  I 


5.4 
4.4 

4.5 
4.4 


Neap 


feet. 
10.0 
11.9 

8.5  I 

1.6  j 
4.0  I 

5.5 
7.8 
4.3 
5.8 
6.1 

4.5 
3.3 
3.0 
4.6 


5.6 
6.0 
6.4 
5.6 

5.2 

6.2 
4.7 
6.1 
6.3 


6.6 
9.0 
6.7 
6.5 
4.8 
6.0 


6.6 

7.0 
6.2 


8.0 
7.3 
6.4 
3.3 
4.2 


6.0  ! 

4.7 

4.4 


4.3 

4.8 ; 

3.0  ' 


10.4  I 
11.6  i 
11.4  , 

I 

7.2  ' 
5.9 
6.0  , 
6.9  I 


2.9 
2.2 


3.3 
3.0 
2.3 
1.3 
1.8 


2.5 
1.9 

1.8 


1.8 
2.0 
1.6 


4.8 
5.3 
5.2 


3.3 
2.7 
2.7 
2.7 


Great 
tropic 


u^p;- 

(Gc). 

feet. 

feet. 

1.7 

7.1 

2.0 

8.4 

0.6 

2.6 

0.3 

1.2 

1.2 

2.7 

1.6 

3.6 

2.3 

5.2 

1.2 

2.8 

1.7 

3.8 

1.5 

8.4 

1.3 

3.0 

1.0 

2.2 

0.9 

2.0 

1.3 

3.1 

1.6 

4.7 

1.8 

4.3 

1.9 

4.6 

2.0 

4.7 

2.2 

4.8 

2.2 

4.7 

1.9 

4.2 

2.1 

4.6 

2.2 

4.7 

2.3 

4.8 

3.7 

7.8 

2.4 

6.0 

2.3 

4.8 

2.0 

4.3 

2.6 

6.4 

2.7 

5.8 

Tropic  diurnal 
inequality. 


6.3 
4.6 


7.0 
6.5 
4.8 
8.1 

3.8 


6.4 
4.2 
3.9 


3.8 
4.3 
2.6 


7.9 

8.8 
8.7 


6.5 
4.5  ' 
4.6 
4.5  ■ 


HWQ.  I  I.WQ. 


feet. 
0.3 
0.8 

S:i| 

0.2 
0.2  I 
0.2 

I 
0.2 
0.2 
0.2 
0.2 


0.4 
0.4 
0.4 
0.4 
0.5 

0.6 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.5 
0.5 
0.5 


0.5 
0.6 
0.6 


0.6 
0.6 
0.5 
0.4 
0.4 


0.4 

0.5  i 
0.3 


0.6  I 
0.6  i 
0.6 


0.5 
0.5 
0.5  , 
0.5 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


I 

fed.    1  h.  TO. 

2.0  ! , 

2.2  : 

1.2  I 

0.8  i      7  29 
0.7    

0.8  I , 

0.9 : , 

0.7  i , 

0.8    , 

0.7  I , 

0.7! 

0.6  I , 

0.7    

0. 7  I     19  62 


0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.2 
0.1 
0.1 


0.1 
0.2 
0.1 
0.1 
0.1 
0.2 


0.2 
0.2 
0.1 


0.2 
0.2 
0.1 
0.1 
0.1 


0.6 

0.2 

0.5 

0.1 

0.4 

0.  I 

0.1 
0.1 
0.5 


0.4 
0.4 
0.4 


0.3  I. 
0.3  '. 
0.3  - 
0.3    . 


Tropic 
range. 


17  10 


14  84 


12  89 


Predic- 
tions. 


Tropic 
LLW. 


feet. 
2.0 
2.1 
1.1 
0.8 
0.7 

0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.6 
0.4 
0.4 
0.4 
0.5 

0.5 
0.6 
0.6 
0.5 


0.5 
0.7 
0.6 
0.5 
0.6 
0.5 


0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.4 
0.6 


0.6 
0.5 
0.6 


0.6 
0.5 
0.6 


0.6 
0.7 
0.6 


0.5 
0.5 
0.5 
0.6 


feet.    I 
6.0 
6.0 

1.8  I 
0.8 
2.0 

2.8 

3.9  I 
2.2 
2.9  I 
■2.6, 

2.2  ' 
1.6 
1.6 
2.8 


2.8 
2.6 
2.7 
2.8 
2.6 

2.6 
2.8 
2.6 
2.6 


2.8 
4.6 
2.8 
2.8 
2.4 
8.0 


8.2 
8.6 
2.6 


4.0 
3.6 
2,7 
1.6 
2.1 


8.0 
2.4 
2.2 


2.2 
2.4 
1.5 


5.2 
5.8 
5.7 


3.6 
3.0 
8.0 
8.0 


feet. 
8.9 
4.5 
1.6 
0.7 
1.4 

2.0 
2.8 
1.6 
2.1 
1.8 

1.6 
1.2 
1.2 
1.6 


2.2 
2.1 
2.2 
2.3 
2.4 

2.1 
2.0 
2.1 
2.1 


2.2 
8.8 
2.8 
2.2 
2.0 
2.3 


2.8 
3.0 
2.0 


8.4 
8.2 
2.2 
1.4 

1.8 


2.3 
2.0 
1.9 


1.8 
2.0 
1.3 


3.9 
4.3 
4.3  , 


2.7 
2.2  ' 
2.2  I 
2.2 


Varia- 
tion of 
the  com 
pass. 


West. 

o 

7.0 
7.5 
9.0 
8.6 
6.5 

8.6 
4.5 
8.5 
8.5 
8.0 

1.0 
25.6 
26.0 
86.6 


22.5 
26.0 
26.0 
27.6 
28.6 

28.5 
28.0 
28.0 
26.0 


26.0 
23.5 
20.5 
18.0 
16.0 
16.0 


14.6 
14.6 
14.0 


13.5 
13.0 
13.5 
13.5 
14.5 


16.6 
16.0 
17.0 


17.6 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0  I 
18.0 
18.0  j 
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TABLE  3.— TIDAL  DIFFERENCES 


37 


Geographic  position. 


Standard  po»'t  for 
reference. 


Station. 


AFRICA  (West  Coast)— Cont'd. 

SAHARA. 

Cape  Blanco 

Cape  Boiador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Inland 

St.  Helena  Island 

Ascension  Island 

Ckipe  Verde  UUinds. 

Porto  Praya,  St.  Jago  Island 

Do  Sino  Point.  Sal  Island 

Porto  Grande,  St.  Vincent  Island. . 

Canary  Islanfls. 


Santa  Cruz,  Palma  Island 

Santa  Cruz,  Teneriffe  Island 

Puerto  de  la  Luz.  Gran  Canaria  I  . 
Port  Naos,  Lanzarote  Island 


Madeira  Islands. 

Funchal  Bay.  Madeira  Island. 
Porto  Santo  Bay 


Azores  Islands. 


Horta  Bay,  Fayal  Island 

Angra  Bay,  Terceira  Island 

Arnel  Point,  San  Miguel  Island... 

AFRICA  (North  Coast). 

MOROCCO. 

Santa  Cruz  or  Agadir 

Mogador 

Rabat  

Tangier,  Gibraltar  Strait 

Ceuta,  Gibraltar  Strait 

Mediterranean  Sea. 

Tetuan 

Gomera 

Melilla 

ALGERIA. 

Cape  Ivi 

Algiers 

Port  Collo 

TUNIS. 

Goletta,  Tunis  Entrance 

Sfax  Road 

Nathor,  Surkenis  Bay 

Humt  Suk,  Jerba  Island 

Zarzis 

TRIPOLI. 

Tripoli 

Benghazi 

EGYPT. 

Alexandria 

Port  Said 

ASIA  (Mediterranean  Sea). 

SYRIA. 

Yafa  (Joppa  or  Jaffa) 

Beirut 

ASIA  MINOR  AND  I8LANDA. 

Famagusta,  Cyprus  Island 

Smyrna  Harbor 


lati- 
tude. 


North. 

o     f 
20  49 
2«  10 
27  57 

37  10 

15  54 
7  55 

North. 

14  53 

16  34 
IG  r>3 


28  40 
28  28 
28  09 
28  57 


32  38 

33  05 


as  32 

38  38 
37  49 


30  29 

31  31 

34  04 

35  47 
35  54 


35  37 
35  10 
35  18 


36  07 

36  47 

37  00 


36  48 
34  44 
34  15 
33  53 
33  80 


32  54 
32  07 


31  12 
31  16 


32  03 

33  54 


35  07 
38  25 


Longitude. 


Arc.     Time 


Name. 


West. 


17  06 
14  29 
12  54 


12  15 
5  44 
14  25 


23  31 
22  56 
25  00 


17  45  ' 

16  15  i 
15  25  1 
13  33 


16  55 
16  22 


28  3H 
27  14 
25  08 


9  35 
9  43 
6  46 
6  48 
5  17 


5  11 
4  18 
2  57 


0  13 
304 
6  35 


10  18 
10  46 
10  04 

10  51 

11  07 


13  11 
20  03 


29  52 
32  19 


34  44 

35  28 


33  67 
27  08 


h.  m.  \ 

1  08  Cape  Town  . 
0  58  I  Cape  Town  . 
0  52  I  Cape  Town  . 


0  49  Cape  Town  . 
0  23  I  Cape  Town  . 
0  58     Cape  Town  . 


1  34  Cape  Town  . 
1  32  !  Cape  Town  . 
1  40     Cape  Town  . 


Page. 


Tidal  differences. 


Time. 


Height. 


209 
269 
269 


HW. 


LW.        HW.  I   LW. 


I     . 


ImcoI  time. 

h.  m.    I  h.  m. 

-1-10  06  I  -1-10  08 

-hlO  20  -hlO  22 

-HlO  26  +10  27 


269  +10  20  I  +10  24 
269  I  +  1  29  +  1  28 
269  I   -  3  50  I  +  3  49 


269 
269 
2C9 


1  11     Cape  Town 269 

1  05  1  Cape  Town '  269 

1  02  I  Cape  Town |  269 

0  54     Cape  Town '  269 


1  08     Cape  Town I    269 

105     Cape  Town I    269 


1  55     Capo  Town 1    269 

1  49     Cape  Town i    269 

1  41     Cape  Town '269 


0  38  ! 
0  39 
0  27  i 
0  23 
0  21 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town  . 


0  21  Colombo. 
0  17  i  Colombo. 
0  12  I  Colombo. 


St. 

0  01 
0  12 
0  26 

0  41 
0  43 
0  40 
0  43 
0  44 

0  53 

1  20 

1  59 

2  09 

2  19 
2  22 

2  16 
1  48 

Colombo. 
Colombo. 
Colombo. 


Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 


Colombo. 
Colombo. 


Colombo. 
Colombo. 


Colombo 
Colombo 

Colombo 
Colombo 


273 
273 
273 
273 


253 
•253 
253 


,253 
253 
253 


253 
263 
263 
253 
263 


263 
-253 


263 
253 


263 
253 


253 
263 


+  4  22 
+  6  02 
+  4  22 


+  4  21 
^6  06 
+  4  21 


Mean  Loir   \ 
WalerSpring*. 
fret,   j  /€fi. 
+0.8  '  +0.2  1 
+2.3     +0.3 
+3. 4     +0. 1 


+0.5 
0.6 


-0.1  ' 
-O.H 


-2.3  '  -0.3 


+0.2  0.0, 
-0.2  0.0 1 
-1.2  '  -0.2  1 


1  09  -  1  10 

0  14  -  0  13 

0  49  I  -  0  50 

0  40  !  -  0  41 


-  054  I 

-  0  49 


0  53  : 

0  48 


+3.5 
+2.8 
+4.0 
+3.4 

-O.o 
-0.4 

+0.4 

+  L8 
+  L8 

■^0.2 
-0.2 

2  23  -  2  27  I  -0.6  ,  0.0 
1  08  I  -  1  07  -0.2  0.0 
1  13      -  1  12  !  +0.9     +0.1 


-  1  34  i 

-  0  59 

-  029  1 

-  0  84 
+  0  24 


-  1  04  1 

-  0  29  ' 

-  0  01 

-  0  06 
+  025  I 


-2.8 
-1.0 
-1.4 
-3.4 
-1.2 


+  0  14  ;  +  0  26  +0.4 
+  0  21  1  +  0  23  +0. 1 
+  0  24  I  +  0  36     +0.2 


+  0  40  +  0  52  +0.4 
+  0  59  +  1  11  +0.6 
+  0  21      +  1  33 


+  1  45 
+  1  47 
+  2  02 
+  2  22 
+  1  12 


+  8  11 
+  8  05 


+  806 
+  7  49 


+  7  48 
+  7  63 


+  7  48 
+  7  24 


-0.4 
-0.2  1 
-0.2 
-0.6  1 
-0.2  , 


0.0 

-0.1 

0.0 


0.0 
0.0 


+  2  07 
+  209 
+  2  14 
+  2  35 
+  1  24 


+  826 
+  8  20 


+  8  12 
+  804 


+  808 
+  808 


+  808 
+  7  49 


+0.8 

+0.8 
+L8 
+2.8 
+2,6 
+0.2 

0.0 

+0.2 
+0.3 
+0.6 
+0.6 
0.0 

0.0 
-0.7 

0.0 
-0.1 

-L2 
-0.8 

-0.2 
-0.2 

-0.6 
-0.7 

-0.2 
-0.1 

-0.5 
+0.4 

-0.1 
0.0 

l.-l' 


0.*' 

a:5 


0-i 


as: 


1.35 
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Interral. 

Tropic  diumal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

• 

West. 

1 

2 
3 

h.  m. 
11  35 
11  50 
11  55 

h.Vl. 

5  23 
538 
5  43 

h.  m. 
11  806 
11  466 
11  516 

k.m. 
6  28a 
5  43a 
548a 

5.5 
6.4 

feet. 
5.6 
7.3 

8.5 

feet. 
2.5 
8.4 
3.9 

feet. 
4.2 
5.6 
6.5 

feet. 
0.5 
0.5 
0.6 

feet. 
0.8 
0.3 
0.3 

A.m. 

feet. 
0.4 
0.5 
0.6 

feet. 
2.8 
3.6 
4.2 

feet. 
2.0 
2.7 
8.2 

0 
17.6 
17.0 
16.6 

4 
5 
6 

11  50 
3  00 
5  20 

5  40 
9  10 
11  80 

11  45o 
2  546 
5  116 

5  456 

9  176 

11416 

3.9 
2.1 
1.5 

5.2 

2.8 
2.0 

2.4 
1.8 
0.9 

4.0 
2.2 
1.6 

0.4 
0.3 
0.2 

0.8 
0.2 
0.2 

0.4 
0.8 
0.3 

2.6 
1.4 
1.0 

1.9 
1.0 
0.7 

24.6 
23.5 
22.0 

7 
8 
9 

5  50 
7  30 
5  50 

12  00 

120 

12  00 

5456 
7  246 
5  416 

12  066 

1  26a 

12  066 

8.6 
3.3 
2.5 

4.8 
4.4 
3.3 

2.2 
2.0 
1.5 

3.7 
8.4 
2.6 

0.4 
0.4 
0.8 

0.2 
0.2 
0.2 

0.4 
0.4 
0.3 

2.4 
2.2 
1.6 

1.8 
1.6 
1.2 

19.0 
19.0 
19.0 

10 
11 
12 
13 

020 
1  15 
0  40 
050 

6  30 

7  27 

6  50 

7  00 

0  16a 

1  11a 
086a 
0  46a 

635a 
7  31a 

6  56a 

7  05a 

6.5 
5.9 
7.0 
6.4 

8.6 
7.8 
9.3 
8.6 

4.0 
3.6 
4.3 
3.9 

6.6 
6.0 
7.1 
6.5 

0.6 
0.5 
0.6 
0.5 

0.8 
0.3 
0.4 
0.8 



0.6 
0.5 
0.6 
0.6 

4.3 
3.9 
4.6 
4.2 

8.2 
2.9 
8.6 
8.2 

18.0 
17.6 
17.0 
16.5 

14 
15 

0  35 
0  40 

6  47 
6  52 

030a 
0  35a 

6  52a 
6  57a 

5.0 
5.0 

6.6 
6.6 

8.0 
3.0 

5.1 
6.1 

0.5 
0.5 

0.3 
0.8 

0.5 
0.5 

8.8 
8.3 

2.6 
2.5 

18.0 
17.6 

16 

17 
18 

11  30 
0  20 
0  15 

5  18 
632 
627 

11246 
0  14a 
009a 

6  25a. 
6  38^1 
633a 

3.3 
4.3 

8.9 

•  4.4 

5.7 

1.8 
2.0 
2.6 

3.0 
3.4 
4.4 

0.4 
0.4 
0.4 

0.2 
0.2 
0.3 

V.'.'.'.'.V. 

0.4 
0.4 
0.6 

2.0 
2.2 
2.8 

1.4 
1.6 
2.1 

22.5 
22.6 
21.6 

19 
20 
2L 
22 
23 

030 
1  05 
1  35 
1  30 
1  55 

6  42 

7  17 
745 

7  40 

8  07 

026a 
102a. 
131a 
1  25a 
149a 

6  47a 
'7  21a 

7  49a 

7  45a 

8  13a 

6.6 
8.2 
7.8 
6.0 
2.5 

8.8 

10.9 

10.4 

8.0 

8.3 

4.0 
5.0 
4.8 
8.7 
1.6 

6.7 
8.3 
7.9 
6.1 
2.6 

0.6 
0.5 
0.6 
0.4 
0.3 

0.3 
0.4 
0.4 
0.3 
0.2 





0.6 
0.6 
0.6 
0.6 
0.3 

4.4 

6.4 
5.2 
4.0 
1.6 

3.8 
4.1 
8.9 
3.0 
1.2 

16.5 
15.5 
15.0 
16.0 
14.6 

I24 
1 

2  00 
2  07 
2  10 

8  12 
8  19 
8  22 

2  11a 
2  18a 
2  20a 

7  60a 
7  59a 
803a 

1.8 
1.6 
1.7 

2.8 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2.0 

0.6 
0.5 
0.6 

0.8 
0.3 
0.3 

;;;;;■;;: 

0.7 
0.6 
0.6 

1.2 
1.0 
1.1 

1.0 
0.9 
0.9 

14.6 
14.6 
14.0 

1 

1^7 
28 
29 

2  27 

2  4(3 

3  09 

8  39 

8  58 

9  21 

288a 

2  56a 

3  18a 

8  17a 

8  37a 

9  04a 

1.8 
2.0 
2.2 

2.3 
2.6 
2.8 

1.2 
1.3 
1.5 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.8 
0.4 
0.4 

0.7 
0.7 
0.7 

1.2 
1.3 
1.4 

1.0 
1.1 
1.2 

18.0 
12.0 
10.5 

;  30 
:u 

32 

133 
1  34 

3  33 
3  35 

3  50 

4  10 
3  00 

9  55 
9  57 
10  02 
10  23 
9  12 

3  86a 
3  37a 

3  52a 

4  12<i 
303a 

9  45a 
9  50a 
9  Ma 
10  16a 
9036 

2.1 
2.9 
8.7 
8.5 

1.5 

8.0 
4.2 
5.4 
6.1 
2.2 

0.8 
1.1 
1.4 
1.4 
0.6 

2.2 
3.0 
3.9 
3.6 
1.6 

0.3 
0.3 
0.4 
0.3 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.3 
0.4 
0.3 
0.2 

1.5 
2.1 
2.7 
2.6 
1.1 

1.1 
1.5 
1.9 

1.8 
0.8 

9.5 
9.0 
9.5 
9.0 
9.0 

35 
36 

10  00 
9  55 

3  50 
345 

10  03a 
10  00a 

8  39a 

3  27a 

1.3 
0.8 

1.9 
1.2 

0.5 
0.3 

1.4 
0.9 

0.2 
0.2 

0.1 
0.1 

0.2 
0.2 

1.0 
0.6 

0.7 
0.4 

8.0 
6.0 

37 
38 

9  57 
9  40 

3  38 
330 

10  05a 
9  46a 

3  206 
3  096 

0.4 
0.7 

0.5 
1.0 

0.3 
0.3 

0.9 

0.8 

0.2 

0.2 

0.0 
0.0 

0.2 
0.2 

0.8 
0.5 

0.4 
0.4 

8.6 
2.5 

39 

40 

9  40 
9  45 

3  30 
335 

9  45a 
950a 

8  14a 
3  17a 

0.9 
0.8 

1.3 

1.2 

0.4 
0.3 

1.0 
0.9 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.6 
0.6 

0.5 
0.4 

2.0 
1.6 

41 
42 

9  40 
9  15 

3  30 
3  15 

9  44a 

9  18a 

3  15a 
306a 

1.0 
1.7 

y. 

0.4 

0.7 

1.1 
1.8 

0.2 
0.2 

0.0 
0.1 

0.2 
0.2 

0.7 

1.2 

0.6 
0.9 

1.6 
4.0 

31983—08 28 
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TABLE  3.— TIDAL   DIFFERENCES 


10 

'11 

12 
13 
14 


15 


17 
'  18 
.  19 
I  20 


EUROPE,( Mediterranean  Sea). 

GREECE. 


Volo,  Gulf  of  Volo 

Patras,  Gulf  of  Corinth . 


AUSTRIA. 

Adriatic  Sea. 

Ragusa 

Port  Comisa,  Lissa  Island. 

Port  Sebenico 

Port  Lussin  Piccolo 

Port  Fiume 

PortPola 

Trieste 


ITALY  AND  ISLANDS. 


Standard  port  for 
reference. 


Tidal  difference?. 


Name. 


Page. 


Time. ! 


Noiih. 


39  22 
38  15 


East. 


22  58 
21  44 


Port  Malamocco 45  20 

BrindisI 40  39 

Port  A iiKusta.  Sicily 37  13 

Valetta  Harbor,  Malta -  :«  54 

Naples 40  50 


FRANCE. 

Mediterranean  Sea. 


Toulon  . 


16  i  Marseille . 


SPAIN. 

Mediterranean  Sea. 

Valencia 

Malaga 

Gibraltar,  Gibraltar  Strait 

Tarifa,  Gibraltar  Strait 

EUROPE  (WEST  Coast). 
SPAIN— continued. 


I  Conil 

Cadiz 

!  Salmedina  Rocks 

Bonanza,  Guadalquivir  River. . 

Port  of  Huelva.  Odiel  River 

PORTUGAL. 

Guadiana  River  Entrance 

Lagos 

Setubal 

Tagus  River  Entrance 

Lisbon  (Arsenal) ,  Tagus  River. 

Peniche 

Port  Figueria,  Mondego  River . 
Oporto,  Douro  River 


SPAIN— continued. 
North  and  west  coasts. 


Vigo 

Siilvora  Island,  Arosa  Bay. 

Gape  Finislerre 

Port  Camarifias 

Corufia 


43  a5 
43  18 


39  27 
36  43 
36  07 
36  00 


36  17 
36  31 
36  42 

36  48 

37  08 


37  10 

37  07 

38  31 
38  40 

38  42  , 

39  20 

40  09 

41  09  ' 


42  15 
42  28  ' 

42  53  I 

43  08 
43  23  i 


Rivadeo . 
Aviles  River. 


43  33 
43  38 


GijonBay 43  34 

San  Vicente  de  la  Barquera 43  24 

Suances,  San  Martin  de  la  Arena  ..  43  27 

Santander 43  28 

Santofia 43  28 


89  I  Ferrol ,  43  29 

40  !  Cedeira ,  43  39 

41  I  Vivero I  43  41 


h.  m.  I 
1  32 
1  27 


Colombo. 
Colombo. 


42  42  I 

43  03  I 

43  43 

44  83 

45  19 

44  53  I 

45  38       13  45  I    0  55 


18  15 

1  13 

16  05 

1  (M 

16  51 

1  03 

14  26 

0  58 

14  27 

0  58 

13  48 

0  55 

253 
258 


Colombo 253 

Colombo ,  253 

Colombo ;  253 

Colombo I  253 

Colombo 253 

Colombo I  253 

Colombo 253 


12  19  ■ 
18  00  I 
15  14  I 
14  31 
14  16 


5  55 

6  21 


0  49  i  Colombo., 

1  12  I  Colombo-, 
1  01  Colombo., 
0  58  Colombo. 
0  57     Colombo. 


0  24 
0  21 


Colombo. 
Colombo., 


West. 


0  19 

4  24 

5  21 
5  36 


6  15 
6  19 
6  26 
6  20 
6  50 


7  19 

8  38  ' 

8  45 

9  15  I 

I 
9  08 
9  23  , 
8  52 
8  41 


0  01 
0  18 
0  21 
0  22 


0  25 
0  25 
0  26 
0  25 
0  27 


0  29 
0  35 
0  35 
0  37 

0  37 

0  38 

0  :i=) 

0  35 


Colombo... 
Colombo... 
C!ape  Town 
Cape  Town 


LiHbon. 
Li8tK)n 
Lisbon. 
Lisbon. 
Lisbon. 


Lisbon. 
Lisbon . 
Lisbon. 


253 
263 
253 
253 
253 


253 
253 


253 
253 
269 
269 


273 
273 
273 
273 
273 


273 
273 
273 


Lislwn 273 


I 


Lisbon. 
Lisbon. 
Lisbon. 
Lisbon. 


8  41 

9  01 
9  16 
9  09 
8  24 

8  16 
8  05 
7  32 
7  00 
5  56 

5  39 
4  25 
4  01 
3  47 
3  28 


035 

0  36 

0  87 

0  37 

0  34 

0  33 

0  32 

0  30 

028 

0  24 

0  23 

0  18 

0  16 

0  15 

0  14 

273 
273 
273 
273 


Lisbon 273 

Lisbon 278 

Lisbcm (  278  j 

Rochelle 277 

Rochelle '  277 

Rochelle ,  277 

R(whelle i  277 

Rochelle 277 

Rochelle I  277 

Rochelle 277 

Rochelle 277 

277 
277 

277 
277 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle 


J  . 


Time. 


Height. 


LW.        HW.     LW. 


Athens  time, 
SS°  AS'  East. 

k.  m.  I      h.  m. 

+7  28       +7  40 
+1  68  I     +2  11 


Time  meridian, 
1S°  Eatt. 


Mean  Lmr 
WaterSpriuQ*. 

fH!t.  M 
+0.3  *0.1 
-0.8    -0.2 


+2  10  ! 

+2  07  1 
+4  18  I 
+6  23 
+6  28 
+7  16 
+7  44 


+8  87 
+  1  29 
+1  10 
+  1  25 

+7  29 


+2  25  I  -0.8 
+2  87  I  +0.4 


+4  63 
+7  03 
+7  13 
+8  06 
+8  81 


+9  82 
+1  42 
-^1  23 
+  1  38 

+7  89 


Pom  time, 
S<^  to'  East. 

+6  19  I    +6  46 
+5  31  I     +6  25 


Oreenvnch  time. 


-^3  15 
+0  47 
+0  25 
+0  23 


-0  84 
-0  89 
-0  38 
+0  21 
+0  03 


+3  45 
+107 
+0  24 
-!-0  82 


-0  03 
-0  08 
-0  07 
+0  52 
+0  84 


Lisbon  time, 
&°  IV  Wetl, 


-0  27 
-0  11 
+0  09 
-0  24 


-4-0  04 
+0  20 
-r0  40 
+0  07 


0  00  0  00 

-0  23  ,  +0  08 

-0  21  +0  12 

+0  09  I  +0  40 


Greenwich  time. 


+1  31  ! 
+1  17  ' 
+  1  18 
-0  16  I 
-0  19  I 

-0  19 
-0  21 
-0  22 
-0  23 
-0  27 

-0  23 
-0  19 
-0  21 
-0  17 
-0  28 


+2  02 

+1  48 
+1  49 
-0  06 
-0  09 

-0  09 
-Oil 
-0  12 
-0  13 
-0  17 

-0  13 
-0  08 
-0  10 
-0  07 
-0  19 


-0.8 
-0.7 
-0.7 
+1.2 
0.0 


-0.8 
-0.8 
-0.8 
+0.8 


+0.8 
-0.8 
-1.0 

-1.5 

-1.5 
-L5 
-1.6 
-1.9 
-8.9 


-0.21 

^\ 

-CU  ■ 
-0.1 

+('.-J 

0.(1 


+1.0    -(:•: 

-0.2  0,0 
-1.0  ;  -0.2 
-1.0  -0.2 
-0.8    -0.2 


-1.2  ,  -0.2 
-1.2  '  -0.2 


-0.1 

0.0 
-0.2 
-0.2 


0.0       0.0  1  ' 

+0.7     ^0.1  I"" 

-L8.-0.2  ^'N 

-1.8     -0.2  :.^-« 

-L8     -0.2  O.v  , 


0.0  0.0  .'• 

+0.8  +0.2  ;'■; 

-0.4  0.0  S'-" 

-1.4  -0.2  0- 

0.0  0.0  I  ' 

-0.7  -0.1  f^ 

+0.4  0.0  1^ 

_L8  -0.2  •<!■' 


+0.2 

-0.2 

-0.2 

0.0 

+0.1 

0.0 
-O.I 

+<u 

0.0 
-0.3 


-2.4  -0.2 

-5.2  ;  -0.7 

-4.0  '  -O.?- 

-1.3  -0.1 

-8.4  -0.3 
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Interval. 

Range  of  tide. 

Tropic 
ine<iu 

HWQ. 

^^l^t^^*'!    Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

W 

Neap 
(Np). 

Great 
tropic 

(Gc). 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

West 

1 

1 

h.  m. 
9  15 
3  40 

h.  m. 
3  02 
953 

h.m. 
9  18^1 
3  46a 

h.  m. 
2  53a 
9  326 

Sea. 

1.6 
0.7 

1.0 

feet 
0.0 
0.3 

0.8 

feet. 
0.2 
0.2 

feet 
0.1 
0.0 

h.  m. 

feet. 
0.2 
0.2 

feet 
1.2 
0.5 

fed. 
0.8 
0.4 

o 
5.0 
5.6 

,     3 
4 

5 

? 
8 
9 

4  12 
4  00 
6  10 
8  10 

8  15 

9  00 
9  28 

10  27 
10  30 
0  20 
2  25 

2  36 

3  25 
3  50 

4  28a 
4  03a 
6  16a 
8  15a 

8  20a 

9  03a 
9  23a 

9  47b 

10  216 

-  0  01a 

2  07a 

2  17a 

3  16a 
3  40o 

0.7 
1.7 
0.7 
0.8 
0.8 
2.3 
1.4 

1.0 
2.4 
1.0 
I.l 
1.2 
8.4 
2.0 

0.2 
0.7 
0.3 
0.3 
0.8 
0.9 
0.6 

1.0 
1.8 
0.8 
0.9 
0.9 
2.* 
1.5 

0.4 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 

0.2 
0.1 
0.0 
0.0 
0.0 
0.1 
0.1 

0.5 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 

0.6 
1.2 
0.6 
0.^ 
0.6 
1.7 
1.0 

0.4 
0.9 
0.4 
0.4 
0.4 
1.2 
0.7 

7.0 
7.5 
8.0 
8.6 
8.5 
8.5 
8.5 

10 
11 
12 
13 
14 

10  15 
3  30 
300 
3  12 
9  15 

4  46 
9  43 
9  13 
9  25 
800 

10  18a 
3  34a 
3  04a 
3  18a 
9  21a 

436a 
9  316 
9  016 
9  066 
2  41a 

2.3 

1.2 
0.6 
0.5 
0.8 

3.3 

1.8 
0.9 
0.7 
1.0 

0.9 
0.5 
0.2 
0.2 
0.5 

2.4 
1.3 
0.6 
0.5 
0.8 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 

0.3 
0.2 
0.1 
0.1 
0.1 

1.6 
0.9 
0.4 
0.4 
0.6 

1.2 
0.6 
0.3 
0.2 
0.4 

9.6 
7.0 
7.5 
7.5 
8.0 

0.0 
0.0 
0.0 
0.0 

""i'is" 

15 
16 

8  22 
7  31 

2  24 
•    2  00 

8  43a 
7  61o 

1  45a 
.1  22a 

0.4 
0.6 

0.6 
0.6 

0.2 
0.3 

0  6 
0.7 

0.3 
0.3 

0.2 
0.2 

10  28 
9  49 

0.3 
0.3 

0.3 
0.3 

0.3 
0.3 

11.6 
12  0 

17 

18 

1  1« 

20 

5  00 
2  15 
1  35 
1  32 

11  30 

8  35 
7  65 
7  52 

5  13a 
2  24a 

1  mi 

1  26a 

11  08a 
8  ISa 
8  02a 
7  69a 

1.2 
2.2 
2.8 
4.2 

1.5 

^2.9 

8.7 

5.6 

0.8 
1.5 
1.7 
2.6 

1.5 
2.7 
2.9 
4.3 

0.4 
0.6 
0.4 
0.4 

0.2 
0.4 
0.2 
0.3 

0.5 
0.7 
0.4 
0.6 

0.8 
1.4 
1.8 
2.8 

0.7 
1.2 
1.4 
2.1 

13.6 
14.6 
14.6 
16.0 

21 

1  22 

2:i 

24 
25 

1  05 
1  00 

1  00 

2  00 
1  40 

7  18 
7  13 

7  18 

8  13 
763 

1  Ola 
0  56a 

0  56a 

1  56« 
1  36a 

7  22o 
7  17a 

7  17a 

8  17a 
7  57a 

8.9 
9.5 
7.4 
7.4 
7.4 

12.0 
12.8 
10.0 
10.0 
10.0 

5.2 
6.6 
4.8 
4.3 
4.3 

8.9 
9.5 
7.4 
7.4 
7.4 

0.7 
0.7 
0.6 
0.6 
0.6 

0.4 
0.4 
0.4 
0.4 
0.4 

0.9 
0.9 
0.8 
0.8 
0.8 

6.0 
6.4 
6.0 
5.0 
5.0 

4.4 
4.7 
3.7 
3.7 
3.7 

15.0 
16.0 
15.0 
15.0 
15.6 

26 
27 

'  28 
29 

1  45 

1  55 

;       2  15 

1  40 

7  58 

8  08 
8  28 
7  53 

1  41a 

1  51a 

2  11a 
1  36a 

8  02a 
8  13a 
8  3*1 
7  58a 

8.9 
9.6 
8.6 

7.8 

12.0 
18.0 
11.6 
10.5 

6.2 
5.6 
5.0 
4.6 

8.9 
9.6 
8.6 
7.8 

0.7 
9.7 
0.7 
0.7 

0.4 
0.4 
0.4 
0.4 

0.9 
0.9 
0.9 

0.8 

6.0 
6.5 
5.8 
5.2 

4.4 
4.8 
4.3 
3.9 

16.5 
16.0 
16.0 
16.5 

30 

31 

^2 

33 

204 
1  40 

1  45 

2  15 

7  46 

7  53 
800 

8  28 

2  00a 

1  Wi 

1  41a 

|2  11a 

7  51a 

7  58a 

8  06a 
8  34a 

8.9 
8.3 
9.3 
7.4 

12.0 
11.2 
12.5 
10.0 

6.2 
4.9 
5.4 
4.3 

8.9 
8.3 
9.3 
7.4 

0.7 
0.7 
0.7 
0.6 

0.4 
0.4 
0.4 
0.4 

24  12 


0.9 
0.9 
0.9 
0.8 

6.0 
5.6 
6.2 
6.0 

4.4 
4.1 
4.6 
3.7 

16.5 
16.5 
16.5 
16.5 

'  34 
3o 
36 

1  37 

1  38 

1 

3  00 
2  45 
2  45 
2  43 
2  43 

9  13 

8  58 
8  58 
856 
8  56 

2  56a 
2  4la 
2  41« 
2  42a 
2  42a 

9  17a 
903a 
9  03a 
8  59a 
8  59a 

9.6 
8.2 
8.1 
10.7 
10.8 

13.0 
11.0 
10.9 
14.6 
14.8 

6.6 
4.8 
4.7 
6.0 
6.1 

9.6 
8.2 
8.1 
10.9 
11.0 

0.7 
0.7 
0.7 
0.4 
0.4 

0.4 
0.4 
0.4 
0.2 
0.2 

0.9 
0.9 
0.9 
0.4 
0.4 

6.5 
6.5 
6.4 
7.3 
7.4 

4.8 
4.1 
4.0 
5.5 
5.5 

17.0 
17.0 
17.6 
17.6 
17.0 

39 
40 
41 
42 
43 

'      2  44 
2  43 
2  44 

2  45 
1      2  45 

8  57 
8  56 
8  57 

8  58 
8  58 

2  43a 
2  42a 
2  43« 
2  44a 
2  44a 

9  00a 

8  59a 

9  00a 
9  01« 
9  02a 

10.9 
10.8 
10.7 
10.5 

8.8 

14.9 
14.8 
14.7 
14.4 
12.0 

6.1 
6.1 
6.0 
5.9 
4.9 

11.1 
11.0 
10.9 
10.7 
9.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.2 
0.2 
0.2 
0.2 
0.2 



0.4 
0.4 
0.4 
0.4 
0.4 

7.4 
7.4 
7.4 
7.2 
6.0 

5.6 
5.5 
5.5 
5.4 
4.5 

17.0 
17.0 
17.0 
16.5 
16.0 

44 

'  45 
1  46 
'  47 
'  48 

L_ 

2  50 
30O 

3  00 
3  05 
2  55 

9  03 
9  14 
9  14 
9  18 
9  07 

2  47a 
2  56<i 

2  56a 

3  02a 
2  52a 

908a 
9  19a 
9  19a 
923a 
9  12a 

10.2 
7.9 
8.9 

11.2 
9.3 

13.5 
10.4 
11.7 
14.8 
12.3 

6.3 
4.9 
5.5 
6.9 
5.7 

10.7 
8.3 
9.3 

11.7 
9.7 

0.8 
0.7 
0.7 
0.8 
0.7 

0.5    

0.5    

0.5    

0.5    

0.6    

0.9 
0.8 
0.9 
1.0 
0.9 

6.8 
5.2 
5.8 
7.4 
6.2 

5.3 
4.1 
4.6 

5.8 
4.8 

16.0 
15.5 
15.5 
15.5  1 
15.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  poaiUon.  '       ^^''^itS^V'  ^""^       '  Tidal  differences. 


Station. 


EUROPE  (We»t  Coast)— Cont'd. 

SPAIN — continued. 
yorUi  and  west  coa«<«— Continued. 


Lati- 
tude. 


Ncyrth, 


Castro  Urdiales 43  24 

Bil bao  River  Entrance '  43  2:} 

Bilbao 43  16 

Lequeitio '  43  23 

San  Sebastian 43  19 


I 


FRANCE— continued. 
Baij  of  Biscay. 

St.  Jean  de  Luz  (Fort  Socoa) . 

Boucaut,  Adour  River 

Cape  Feret 

Arcachou  Banin 


Cordouan  LlK^t,  Gironde  River.. 

Royan,  Gironde  River , 

Montague.  Gironde  River 

Mar^'hale,  Gironde  River , 

Pauillac,  Gironde  River 


Blayc,  Gironde  River 

Bordeaux,  Gironde  River 

Mnrennes,  Seudre  River  Entrance  . 

Il.e  d' Alx,  Charente  River 

Rochcfort.  Charente  River 


20  I  ROCHELLE 

21  I  St.  Martin,  He  de  Rt^ . 

22  Ia^8  Sables  d'Oloune. . 

23  St.  Gilles 

i  24     Isled'Yeu 


I 


Fromantine  Channel 

Port  I'Herbandiere,  Noirmoulicr  I 

Port  Pornic 

St.  Nazaire,  Loire  River 

Paimbceuf ,  Loire  River 


Pellerin,  Loire  River . . 
Nantes.  Loire  River  . . . 

Pouliguen 

Crolsic 

Penerf,  Vilaine  River . 


Port  Navalo.  Quibeniu  Bay 47  33 

Vannes 47  40 


55  I  MolOne 

56  I  Ushant  or  OuesHant  I.sland  . 

57  '  Abervrach 

58  iHledeBas 

59  Roscoff 


43  24 

43  34 

44  38 

44  40 

45  35 

46  37 
45  28 
45  19 
45  12 

45  07 

44  50 

45  48 

46  01 

45  57 

46  09 
46  12 
46  29  I 
46  42 
46  43 

46  53 

47  02 
47  07 
47  16 
47  17 

47  13 
47  12 
47  16 
47  18 
47  31 


Auray  . 

Crac' n  River 

Port  Haliguen,  Quiberon  Bay. 


Hoedic  Island 

Port  le  Palais,  Belle  Lsle. 

Port  Louia 

Lorient ,.. 

Concameau 


47  41 
47  34 
47  29 

47  20 
47  21 
47  42 
47  45 
47  53 


Glenan  Islands 47  46 

Benodet,  Odet  River 47  52 

Loctudy f  47  50 

Penmarch ;  47  48 

Audiiirnc 48  01 

English  Channti.  \ 

IsledeSein 48  03 

Douarnenez I  48  06 

Camaret 48  17 

Brest I  48  23 

Port  Conquet '  48  22 


48  19 
48  28 
48  37 
48  45 
48  43 


Morlaix 18  40 

Ploumanach 48  50 

Plougrescant,  Tn^guier  River ,  48  ,51 

Treguier,  Tr^guier  River i  48  46 

Heaux  Light 48  55 


Time. 


Height. 


IVfMt. 


3  16 
3  04 
2  56 
2  34 
2  00 


h.m. 
0  13 
0  12 
0  12 
0  10 
0  08 


Name. 


Page. 

HW. 


Rochelle 277 

Rochelle '  277 

Rochelle j  277 

Rochelle 277 

Rochelle 277 


1  40 
1  31 
1  14 
1  09 

1  10 
1  02 
0  48 
0  46 
0  45 

0  40 

0  34 

1  09 
1  11 

0  68 

1  00 
1  22 
1  48 

1  57 

2  23 

2  09 
2  18 
2  07 
2  12 
2  03 

1  45 

1  33 

2  25 
2  31 
2  30 

2  65 
2  45 

2  68 

3  00 
3  06 

2  52  I 

3  09  I 
3  21 
3  22 

3  54 

4  02  ' 
4  07 
4  10  , 
4  23  I 
4  33  ' 


4  52 
4  19 
4  36  I 
4  30 
4  47  I 

4  55  I 

5  08 
4  3.=) 
4  02  , 
3  59 

3  53  I 
3  29 
3  11  , 
3  14 
305  I 


0  07 
0  06 
0  05 


Rochelle. 

Rochelle. 

Rochelle. 

0  05  I  Rochelle. 


277 
277 
277 
277 


0  05 
0  04 
0  03  ; 
0  03 

0  03  I 

0  03 
0  02 
0  05 
0  05 
0  04 

0  05 
0  05 
0  07 
0  08 
0  10 

0  09 
0  09 
0  08 
009 
0  08 

0  07 
0  06 
0  10 
0  10 
0  10 

0  12 
0  II 
0  12 
0  12 
0  12 

0  11 
0  13 
0  13 
0  13 
0  16 

0  16 
0  16 
0  17 
0  18 
0  18 


0  19 
0  17 
0  18 
0-18 
0  19 

0  20 
0  21 
0  18 
0  16 
0  16 

0  16 
0  14 
0  13 
0  13 
0  12 


Rochelle I  277 

Rochelle i  277 

Ro(!helle •  277 

Rochelle '  277 

Rochelle 277 

Rochelle '  277 

Rochelle '  277 

Rochelle 277 

Rochelle '  277 

Rochelle ,  277 

Rochelle '  277 

Rochelle I  277 

Rochelle I  277 

Rochelle 277 

Rochelle ,  277 

(  I 

Rochelle 277 

Rochelle i  277 

Roirhelle !  277 

Rochelle !  277 

Rochelle 277 


Rochelle. 
R(K'helle. 
Rochelle. 
Rochelle. 
Rochelle. 


277 
277 
277 
277 
277 


Rochelle ,    277 

Rochelle 1    27: 


Rochelle. 
Roc'helle. 
Rochelle. 

Rochelle. 
Rochelle. 
Brest .... 
Brest .... 
Brest 


Brest  . 
Brest  . 
Brest  . 
Brest . 
Brest  . 


Bre«t  . 
Brest  . 
Brest  . 
Brest . 
Brest  . 

Brest  . 
Brest  . 
Brest  . 
Brest . 
Brest. 

Brest . 
Brest . 
Brest . 
Brest . 
Brest . 


277 
277 
277 

277 
277 
281 
281 
281 

281 
281 
281 
281 
281 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 


LW. 


HW.     LW. 


Oreenurich  time. 


h.  TO. 

h.  m. 

-0  84 

-0  24 

-0  56 

-0  54 

-0  45 

-0  50 

-0  82 

-0  25 

-0  34 

-0  27 

Mean  Ujv  ' 
WokTSpriugt. 

M 

-3.9 
3.2 


ParU  time,       I 
i°S(y  East. 


-0  14 
+0  13 
+0  27 
+1  02 

-0  12 
-1-0  14 
+0  49  , 
+1  10  , 

+1  26 

+1  52  . 
4-3  04  . 
-0  02  1 
+0  04 

+0  21  I 

0  00 

-0  23 

-0  01 

000 

0  00 

-0  19  I 
.-0  14  I 
-0  20 
+0  16 

+0  58 

+  1  39 
+2  28 
-0  03 
+0  07 
+0  12 

+0  29 
+2  30 
+0  44 
+0  14 
+  0  19  ' 

+  0  03  I 
+0  10 
-0  28 
-  0  19 
-0  25 

-0  25  ' 
-0  10 
-0  04 
-0  18 
-0  19  , 


+0  03 
-0  04 
+0  12 
0  00 
+0  08 

+0  24  i 
+0  15  I 
+0  37 
+1  10 
+1  15 

+1  35 
+143  , 
+1  47 
+1  67 
+2  07  , 


-0  10 
+0  22 
+0  42 
+  1  18 

+0  27 
+0  38 
4-1  29 

+2  00 
+2  27 

+3  07 
+3  08 
+0  16 
-0  W 
+0  28 

0  00 
-0  03 
+0  20 
+0  19 
+0  19 

-0  01 
+0(M 
-0  02 
+0  34 
+1  16 

+2  04 
43  03 
+0  17 
+0  26 
+0  32 


+0  49  +0.3 

+2  61  -0.4 

+  1  04  0.0 

+0  34  +0.4 

+0  39  40.5 


-6.5 
-5.1 
-4-0 


-3.4 
-6,9 
-3.2 
-3.1 

+0.5 
+0.4 
+0.8 
+0.4 
-rl.6 

+0.3 
-0.9 
-2.7 
-rO.3 
+0.4 

0.0 
+0.5 
-3.1 
-1.6 
-L8 

-3.2 
+0.4 
+0.2 
+0.3 

+0.7 

+0.1 
+0.2 
+0.3 
+0.4 
+0.5 


-0.4! 
-0.2 
-0.8 
-0.7  ! 
-0.5 


-0.3 
-0.8 
-0.4 
-0.3 

+0.2 
40.2 
^0.1 
-fU.2 


+0  26 
+0  32 
-0  18 
-0  14 
-0  20 

-0  20 
-0  04 
000 
-0  11 
-0  14 


+0.4 
0.3 
-5.0 
-5.0 
-5.9 

-5.8 
-3.8 
-3.8 
-5. 6 
-7.4 


+0  09 

-2.0 

+0  02 

-1.0 

+0  17 

-L2 

0  00 

0.0 

+0  11 

-0.2 

+0  27 

-0.3 

+0  18 

-0,6 

+0  40 

+1.0 

+1  13 

+2.2 

+1  18 

+2.1 

-0,1 
-0.1  ' 
-0.3  I 
-0.1  I 
+0.2 

•0.0 
:0.2 
-0.3 
-0.1  , 
0.0' 

-0.3  I 
+0.2  I 
+0.1 
+0.1 
-tO.2 

4O.2 
♦0.1 
-0.1  ■ 
+0.2  I 
+0.2  I 

fO.l  I 
0.0, 
+0.1 

+0.2 
+0.1 

+0.2, 

+0.1 

-4).S 

-0.5 
-0.9 

-o.s 

-0.6 
-O.G  I 
-0.8  I 
-1.0  ' 

I 

-0.4 
-0.2 
-0.2 
0.0, 
-0.2 


1..'.  I 


+1  38 

+3.2 

+146 

+3.2 

+1  50 

+4.6 

+2  00 

+2.8 

+2  09 

+9.4 

0.0 

+0.2 
+0.3 

-♦-0.4 
+0.4 
+0.6 
+0.4 
+1.4 


l< 


V". 

l.u  . 


;•.' 


-0.1  <^^* 


V^ 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diumal  wave. 

Mean  .sea  level 
aboveplaneof— 

Varia- 

^ 

MeaD. 

Tropic. 

Mean 

(Mn). 

Spring 

(sg;. 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

c 

'?. 

IIWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

A.  m. 

h.  m. 

h.    VI. 

h.  m. 

feet. 

feet. 

feet. 

fed. 

feet. 

feet. 

h.m. 

feet. 

feet. 

feet. 

o 

1 

2  50 

9  03 

2  46a 

9  d8a 

8.9 

11.8 

5.5 

9.3 

0.7 

0.5 

0.9 

5.9 

4.6 

16.0 

2 

3  10 

9  32 

8  07a 

938a 

9.4 

12.7 

5.9 

10.0 

0.7 

0.5 

0.9 

6.4 

6.0 

16.0 

3 

3  20 

9  42 

3  16a 

9  4ba 

6.7 

8.9 

4.1 

7.1 

0.6 

0.4 

0.7 

4.4 

8.5 

15.0 

4 

2  55 

9  05 

2  52<i 

9  10a 

8.0 

10.5 

4.9 

8.4 

0.7 

0.5 

0.8 

6.2 

4.2 

16.0 

5 

2  5.-1 

905 

2  61a 

9  10a 

8.9 

11.7 

6.6 

9.3 

0.7 

0.6 

0.9 

6.8 

4.6 

14.6 

6 

3  07 

9  14 

3  04a 

9  18a 

9.3 

12.3 

6.8 

9.8 

0.7 

0.6 

0  47 

0.9 

6.2 

4.8 

14.6 

7 

3  35 

9  47 

8  31o 

962a 

6.3 

8.3 

8.9 

6.6 

0.6 

0.4 

0.7 

4.2 

8.3 

14.6 

8 

3  50 

10  08 

3  46a 

10  13a 

9.6 

12.6 

5.9 

10.0 

0.7 

0.6 

0.9 

6.3 

6.0 

14.6 

9 

4  25 

10  44 

4  21a 

10  49a 

9.6 

12.7 

6.9 

10.0 

0.7 

0.6 

0.9 

6.4 

6.0 

14.6 

10 

3  35 

968 

8  32a 

9  67a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.5 

0.9 

8.4 

6.8 

14.5 

11 

3  38 

10  a5 

3  85a 

10  09a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.8 

14.5 

12 

4  14 

10  57 

4  lla 

11  Ola 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.8 

6.8 

14.6 

i;< 

4  35 

11  28 

4  82a 

11  32a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.3 

14.6 

14 

4  51 

11  65 

4  49a 

11  59a 

13.7 

18.1 

8.4 

18.8 

0.8 

0.5 

0.9 

9.0 

6.8 

14.5 

15 

5  17 

0  10 

5  14a 

0  14a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.8 

6.8 

14.6 

16 

6  30 

0  12 

6  27a 

0  16a 

11.6 

16.3 

7.1 

11.7 

0.7 

0.6 

0.9 

7.6 

6.8 

14.5 

17 

'  3  25 

9  42 

822a 

9  46a 

10.0 

13.2 

6.2 

10.1 

0.6 

0.4 

0.8 

6.6 

6.0 

14.5 

IM 

3  27 

9  22 

825a 

926o 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0  67 

0.9 

8.8 

6.3 

14.6 

19 

3  45 

9  55 

3  42a 

9  69a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5    

0.9 

8.4 

6.3 

14.5 

20 

3  23 

9  26 

320a 

980a 

12.4 

16.2 

7.7 

12.6 

0.7 

0.6         1  15 

0.9 

8.1 

6.2 

14.5 

21 

3  00 

928 

2  57a 

9  27a 

12.7 

16.8 

7.8 

12.8 

•     0.7 

0.6    

0.9 

8.4 

6.3 

16.0 

22 

3  20 

9  44 

3  17a 

9  48a 

9.6 

12.7 

6.9 

9.7 

0.6 

0.4    

0.8 

6.4 

4.8 

15.0 

2;i 

3  20 

9  42 

3  17a 

9  46a 

10.9 

14.4 

6.7 

11.0 

0.7 

0.4 

0.8 

7.2 

6.4 

16.0 

24 

3  18 

940 

8  16a 

9  44<i 

11.1 

14.7 

6.8 

11.2 

0.7 

0.4 

0.8 

7.4 

•6.6 

16.5 

2o 

i      300 

9  21 

2  57a 

9  25a 

9.5 

12.6 

5.8 

9.6 

0.6 

1 
0.4    

0.8 

6.8 

4.7 

15.6 

2(\ 

1      3  05 

926 

3  02a 

980a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 ; 

0.9 

8.4 

6.8 

16.6 

27 

3  00 

9  21 

2  67a 

9  25a 

12.5 

16.6 

7.7 

12.6 

0.7 

0.5 

0.9 

8.2 

6.2 

15.5 

2S 

3  :35 

9  56 

3  32ri 

10  00a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.3 

6.3 

16.6 

29 

4    IH 

10  39 

4  15a 

10  43tt 

12.9 

17.0 

7.9 

18.0 

0.7 

0.6 

0.9 

8.6 

6.4 

15.6 

30 

5  00 

11  28 

4  57a 

11  32a 

12.3 

16.8 

7.6 

12.4 

0.7 

0.5 

0.9 

8.2 

6.1 

15.0 

1  ^1 

5  50 

12  28 

5  47a 

12  82a 

12.6 

16.6 

7.7 

12.6 

Q.7 

0.5 

0.9 

8.2 

6.2 

16.0 

32 

3  15 

938 

3  I2ti 

9  42a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.3 

6.3 

16.5 

'X*> 

,      3  25 

9  47 

3  22<i 

9  51a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

15.5 

\'^ 

3  30 

9  53 

8  27a 

9  57a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.6 ; 

0.9 

8.4 

6.3 

15.6 

'  3o 

3  45 

10  08 

3  42a 

10  12a 

12.6 

16.6 

7.7 

12.7 

0.7 

1 
0.6  , 

0.9 

8.3 

6.3 

16.0 

iJj) 

5  47 

12  11 

5  44a 

12  Ifxi 

12.0 

15.8 

7.4 

12.1 

0.7 

0.5  1 

0.9 

7.9 

6.0 

15.5 

37 

4  00 

10  23 

3  57a 

10  27a 

12.3 

16.2 

7.6 

12.4 

0.7 

0.6 

0.9 

8.1 

6.1 

16.0 

3S 

3  30 

9  53 

3  27a 

9  57a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.3 

16.0 

39 

3  35 

9  58 

3  32a 

10  02a 

12.8 

16.9 

7.9 

12.9 

0.7 

0.6 

0.9 

8.4 

6.4 

16.0 

40 

3  20 

9  46 

3  17a 

9  50<i 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.8 

15.6 

41 

3  25 

9  50 

3  22a 

9  54a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.3 

6.3 

16.0 

1  42 

3  05 

9  32 

3  03a 

9  36a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.5 

0.7 

6.9 

6.0 

16.0 

43 

3  09 

936 

3  07a 

9  40a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.5 

0.7 

6.9 

6.0 

16.0 

44 

3  00 

9  27 

2  58a 

9  31a 

9.7 

12.9 

5.9 

9.9 

.      0.6 

0.4 

0.7 

6.4 

4.7 

16.6 

4o 

3  00 

9  27 

2  58^t 

9  31a 

9.8 

13.0 

6.0 

10.0 

0.6 

0.5 

0.7 

6.6 

4.8 

16.5 

1  -^f' 

3  15 

9  43 

2  ISii 

9  47« 

11.6 

15.3 

7.1 

11.8 

0.7 

0.5 

0.8 

7.6 

5.6 

16.5 

47 

3  20 

9  46 

2  18<i 

9  50<i 

11.5 

15.2 

7.0 

11.7 

0.7 

0.5 

0.8 

7.6 

5.6 

16.5 

4M 

3  05 

9  34 

2  03/i 

9  J^^^i 

10.0 

13.3 

6.1 

10.2 

0.6 

0.5 

•0.7 

6.6 

4.8 

•     16.5 

.  '*'*^ 

3  04 

9  31 

3  02a 

9  'S.^1 

8.4 

11.1 

6.1 

8.6 

0.6 

0.4 

0.7 

5.6 

4.1 

16.5 

i., 

1      3  25 

9  53 

3  23a 

9  56a 

13.0 

17.2 

7.9 

12.8 

0.7 

0.5 

0.8 

8.6 

6.4 

17.0 

ol 

3  20 

9  48 

3  18a 

9  51  u 

13.8 

18.3 

8.4 

13.6 

0.7 

0.5 

0.9 

9.2 

6.8 

16.5 

r>2 

3  :i5 

10  02 

3  33<t 

10  avt 

13.7 

18.2 

8.3 

13.6 

0.7 

0.5 

0.9 

9.1 

6.8 

17.0  ' 

:)3 

3  23 

9  45 

3  21 « 

9  48*1 

14.7 

19.5 

9.0 

14.6 

0.8 

0.4 

106 

0.9 

9.8 

7.2 

17.0  , 

w 

3  30 

9.55 

3  28a 

9  58a 

14.6 

19.3 

8.9 

14.4 

0.8 

0.6 

0.9 

9.6 

7  1 

17.0 

55 

3  45 

10  10 

3  43a 

10  13^1 

14.5 

19.2 

8.8 

14.3 

0.8 

0.6 

0.9 

9.6 

7.1 

17.0 

5«i 

3  3.> 

10  00 

3  33a 

10  03^^ 

14.3 

18.9 

8.7 

14.1 

0.8 

0.6 

0.9 

9.4 

7.0 

17.0 

57 

1       4  00 

10  25 

3  58a 

10  28a 

16.6 

20.6 

9.5 

15.4 

0.8 

0.6    

0.9 

10.3 

7.6 

17.0 

5S 

1      4  35 

11  00 

4  33<i 

11  03a 

16.6 

22.0 

10.1 

16.4 

0.8 

0.6    

0.9 

11.0 

8.1 

16.5 

.)'J 

4  40 

11  05 

4  38a 

11  08<i 

16.5 

21.9 

10.0 

16.3 

0.8 

0.6 

0.9 

11.0 

8.1 

16.5 

(50 

5  00 

11  25 

4  .58a 

11  28a 

17.4  1 

23.1 

10.6 

17.2 

0.8 

0.6 

1.0 

11.6 

8.6 

16.5 

(il 

5  10 

11  35 

5  08</ 

11  3Hr( 

17.6 

23.3 

10.7 

17.4 

0.8 

0.6 

1.0 

11.6 

8.6 

16.5 

(i'J 

.      5  15 

11  40 

5  13a 

11  43</ 

18.7 

24.8 

11.4 

18.5 

0.9 

0.6 

1.0 

12.4 

9.2 

16.0  ' 

•;3 

1      5  25 

11  50 

5  23<f 

11  53a 

17.1 

22.7 

10.4 

16.9 

0.8 

0.6 

0.9 

11.4 

8.4 

16.0 

iyl 

5  3.1 

12  00 

5  33a 

12  02a 

22.7 

30.4 

13.3 

22.2 

0.8 

0.9 

1.1 

16.2 

11.1 

16.0 

438 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (West  Coast)— Cont'd. 

FKANCE—continued . 

English  Channel— ConUnned. 


Brehat 

I^zardrieux . . 

Pttimpol 

Portneux 

Blnic  Harbor . 


North. 

O       I 

48  61 
48  48 
48  47 
48  39 
48  36 

48  32 
48  30 
48  38 
48  39 
48  40 

48  50 

49  00 
49  14 
49  2^ 
49  ^ 

48  52 

48  59 

49  10 
49  27 
49  43 


Aldeniey,  Aldemey  Island 49  43 

Omonville ,  49  43 

Cherbourg j  49  39 

Barfleur •  49  40 

La  Hougue 49  34 


L^eud  or  Port  de  St.  Briene  . 

Danouet 

Erquy 

St.  Malo 

Cancale 


Granville 

Regnevllle  .. 
St.  Germain . 

Carteret 

Dielette 


Chaiisey  Islands 

Les  Minquiers 

St.  Holier,  Jersey  Island 

St.  Peter  Port.  Guernsey  Island. 
Casquets  Islands 


Geographic  position. 


Lati- 
tude. 


Port-en-Bessin. 

CourseuUes 

Oystrebam 

Dives 


Havre,  Seine  River 

Honfleur,  Seine  River... 
Quilleboeuf,  Seine  River. 

F6camp 

St.  Valery-en-Caux , 


Dieppe  

Treport 

St.  Valery-sur-Somme . 
Boulogne 


Cape  Griznez . 

Calais 

Gravelines  ... 
Dunkerque . . . 


THE  BRITISH  ISLANDS. 


Scotland,  east  coast. 


49  21 
49  20 
49  17 
49  18 


49  29 
49  26 
49  28 
49  46 
49  52 

49  56 

50  04 
50  11 
50  44 

50  52 

50  58 

51  01 
51  03 


Duncansby  Head 58  39 

Wick I  58  26 

DoomochRoad 67  52 

Cromarty 67  41 

Inverness 57  28 


Banff 

Peterhead... 

Aberdeen 

Stonehaven  . 
Montrose 


Arbroath 

Tay  River  Entrance 

Dundee 

FifeNess 

Burntisland,  Firth  oX  Forth. 


Alloa,  Firth  of  Forth 

Granton,  Firth  of  Forth 

Edinburgh  (Lelth),  Firth  of  Forth. 

Dunbar 

Eyemouth 


67  40 
57  80 
57  09 
56  58 
56  42 

56  33 
56  27 
56  28 
56  17 
56  04 

66  08 

55  69 

65  69 

56  00 

66  62 


Longitude. 
Arc.    'Time. 


West, 
h. 


3  00 
3  01 
3  02 
2  49 
2  49 

2  43 
286 
226 
2  02 
1  51 

1  86 
1  35 
1  35 
1  47 
1  52 

1  49 

2  04 
2  07 
2  32 
2  23 

2  12 
1  51 
1  37 
1  16 
1  16 

0  46 
0  27 
0  15 
005 


0  12 
0  12 
0  12 
0  11 

on 

0  11 
0  10 
0  10 
0  08 
007 

0  06 
0  06 
006 
0  07 
0  07 

007 
0  08 
0  08 
0  10 
0  10 

0  09 
0  07 
0  06 
0  05 

oa> 

0  03 
0  02 
0  01 
0  00 


East. 


006 
0  13 
0  31 
0  22 

0  42 

1  05 
1  22 
1  38 
1  36 

1  35 

1  51 

2  06 
2  21 


000 
0  01 
0  02 
0  01 
0  03 

004 
0  05 
0  07 
006 

0  06 
0  07 
0  08 
0  09 


West. 


300  I 

3  05  I 

4  02  ; 
4  02 
4  14  , 

2  31 

1  46 

2  07 
2  12 
2  26 

236 
2  43 
268 

2  35 

3  14 

3  52 
3  16 
3  10 
2  31 
2  05 


0  12 
0  12 
0  16 
0  16 
0  17 

0  10 
0  07 
008 
0  09 
0  10 

0  10 
Oil 
0  12 
0  10 
0  13 

0  15 
0  13 
0  13 
0  10 
0  08 


Standard  port  for 
reference. 


Name. 


Brest . 
Brest . 
Brest . 
Brest . 
Brest . 

Brest . 
Brest . 
Brest. 
Brest . 
Brest. 

Brest  . 
Brest . 
Brest . 
Brest . 
Brest . 

Brest  . 
Brest  . 
Brest . 
Brest . 
Brest  . 

Brest  . 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 


Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 


Page, 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 

281 
281 

281 
2.s.^ 
286 
285 
285 


Tidal  difference-*. 


Time. 


Height.  of     . 


HW. 


LW.        HW.       LW. 


286 
285 
305 
806 

305 
305 
305 
305 


289 


289 
289 


289 


289 
289 


Paris  time, 
2°  to'  East. 


h.  m. 
+2  04 
+2  06 
+2  09 

+2  10 
+2  12 

+2  10 
+2  06 
+2  08 

+2  10 
+2  08 

-»-2  15 

-t-2  22 
+2  27 
+2  35 
+2  47 

+2  21 
+2  13 
+2  36 
+  2  41 

+2  49 

+2  49 
-1  55 
-1  27 
-0  44 
-0  45 


h.  m.  feet. 
+2  07  +  9.4 
+2  09  +11.0 
+2  12  1+10.4 
+2  15  +10.1 
+2  20    +  9.0 


Mean  Lotr 
Water  Sprin*^. 

feet 
-1.4 


285 

-0  40 

285 

-0  21 

285 

-0  11 

2a5 

-0  02 

285 

000 

285 

+0  07 

285 

+0  34 

285 

+  1  04 

285 

+1  29 

+2  24 
+2  22 

+2  27 
+2  84 
+2  34 

+2  37 
+2  39 
+  2  41 
+2  44 
+2  59 

+2  33 
+2  06 

+2  80 
+  2  39 
+2  47 

+2  47 
-3  07 
-2  24 
-1  32 
-1  24 


+  1.6 
+L6 
+  1.5 

+1.4 


+10.8  +1,6 

+10.4  I  +1.6 

+11.6  +1.8 

+  14.2  +2.2 

-14.5  +2.7 


-15.0 
+13.2 
+  12.2 
+  9.8 

+  6.2 

+  13.2 
+  13.2 
+  10.1 
+  5.6 
-  3.6 


->-2.2 
+2.0 
+1.8  . 
+1.4  < 

+1.0  I 

+2.0 

+2.  CI 
+  !..=» 
+0.^ 
+0.6 


-  2.2  j    -*0.2 

-  6.6  1   -0.6 

-  4.4       -0.4 

-  6.0  I    *-0.4 
-  3.8       —0.2 


-1  11  -  2.4  0.0 

-0  46  -  2. 4  ,    —0. 2 

-0  15  -  1.4  -0.2 

-0  07  -  L4  —0.2 


0  00 
+0  01 
-rO  19 
+0  49 
+  1  22 

+  1  38 
+  1  35 
+0  23 
+0  04 

+0  08 
+0  24 
+0  26 
+0  07 


Greenwich  time.. 


+1  56 
+2  04 
+0  37 
+0  18 

+0  17 
+0  38 
-^-0  57 
-+-0  65 

-4  26 
-3  16 
-2  32  I 
-2  37 
-1  61 

-145 
-1  42 
-1  15 
-1  04  1 
+0  04 

-0  38 
-0  06 
+0  21 
-003 
+0  14 

+1  20 
+0  10 

0.00 
-0  05 

0  00 


-4  29 
-8  19 
-2  85 
-2  40 

-1  64 

-1  48 
-1  45 
-1  18 
-1  07 
+0  01 

-0  41 
-0  09 
-0  18 
-0  06 
+0  11 

+1  17 
+0  97 
000 
-0  08 
-O03 


0.0 
+  0.3 
-11.6 
+  0.7 
+  3.8 


0.0 
+0.1 
-1.4 
+0.1 
+0.6 


+ 

4.2 

+0.6 

i- 

6.2 

+0.8 

4- 

8.6 

-1.6 

■*- 

5.6 

-1.4 

+ 

2.4 

-^^1.0 

+ 

2.0 

-^0.» 

4- 

0.2 

-0.6 

— 

1.8 

^-0,4 

-  5.6 

-  5.4 

-  4.7 

-  2.2 

-  8.6 

-  6.4 

-  4.0 
-8.7 

-  1.8 

-  2.0 

-  1.9 

-  0.2 

-  1.6 

-  1.2 
+  0.2 


—0.6 
-0.6 
-0.5  I 
—0.2  • 
-0.4  i 

-0.6  : 

-0.8  i 
-0.7 
-0.4 
-0.4  ; 

-0..5  ' 
-0.2 
-a  4 
-0.4  . 
-0.2 


L4 

-0,2 

0.0 

-0.2 

0.0 

0.0 

1.4 

-0.4 

1.6 

-0.4 

1..V 

l.t 


l.f! 
1  L*' 

1  j: 
1  -'' 

!.*= 
1  i 


OK' 


a.T: 
or- 
Q  *• 

o.v: 

1  u 

i.i: 
i.ir 
i.i»' 

O.VL- 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Tropic. 


9 
10  I 

11 
12 
13 
U 


16 
17 
18 
19 
20 

21 
22 
23 
21 
25 

26  I 

28  I 

29  I 


h.  in. 
5  33 
5  35 
5  38 
5  40 
5  42 

5  40 
5  37 
5  39 
5  43  i 

5  42  I 


5  50 

5  57 

6  02 

6  07 

6  21 

5  55 

5  46 

6  09 

6  12 

6  20 

6  21 

7  01 

7  30 

8  14 
8  13 

8  20 
8  40 

8  53 

9  01 


9  03 
9  09 
9  3.") 
10  06 
10  29 

10  54 

11  02 
11  38 
11  18 

11  17 
11  39 
11  59 
11  58 


10  00 

11  10 
11  50 
11  45 

0  05 

0  18 
0  24 

0  50 

1  00 

2  07 

1  25 

1  56 

2  22 
200 

2  14 

3  18 
2  10 
200 

1  58 

2  05 


h.  m. 

11  58 

12  00 
12  03 
12  07 
12  12 

12  16 
12  15 
12  20 
004 
005 

009 
0  U 
0  13 
0  15 
0  30 

0  04 
12  01 
0  00 
0  07 
0  15 

0  16 

1  00 

1  44 

2  37 

2  45 

3  00 
8  26 
358 

4  07 


4  14 
4  17 

4  31 
502 

5  33 

6  48 

5  44 

6  12 
5  52 

5  51 

6  13 
6  16 
558 


3  47 

4  57 

5  37 
532 

6  17 

6  SO 

6  86 

7  02 

7  12 

8  19 

737 
8  08 
8  34 
8  12 
8  26 


8  22 
8  15 
8  10 
8  17 


HHWI.   LLWI. 


Mean 

(Mn). 


h.  m. 
6  81a 
533a 
5  36a 
538a 
5  40a 

5  38ai 
5  35a 
5  37a 
5  41rt 
5  40a 

5  48a 

5  55a 

6  00a 
6  05a 
6  19a 

553a 

5  44a 

6  07a 

6  16a 

6  17a 

6  57a  I 

7  26a 

8  10a 
8  09a 

8  16a 
8  37a 
8  50a 
8  58a 


9  OOo 
9  06a 
9  3Ia 
10  03^1 
10  26a 

10  61a 

10  59a 

11  86a 
11  16a 

11  15a 
11  87a 
11  67a 
11  56a 


966a 
11  06a 
11  55a 
11  40a 

000b 

ClSb 
0  196 
0  456 

0  556 
2  026 

1  206 

1  616 

2  176 
1  156 
2096 

8  136 
2056 

1  516 

1  536 

2  006 


h.  m. 
12  00a 
12  Qt2a 
12  05fi 
12  09a 
12  14a 

12  18a 
12  17a 
12  22^1 
0  066 
0  076 

0  116 
0  136 
0  156 
0  176  I 
0  326 

0066 
12  03a 
0026 
0  196 
0  276 

0  286 

1  126 

1  656 

2  496 
2  576 

S  126 
8  266 
8  586 
4  076 


4  146 
4  176 

4  326 
5026 
5336 

5  486 

5  446 

6  146 
5  546 

5  536 

6  156 
6  186 
6006 


8506 
5  006 

5  406 

6  356 
6206 

6836 

6  396 

7  056 

7  15!> 

8  226 

7  406 

8  116 
8  376 
8  156 
8296 


9  256 
8  186 
8  136 
8206 


feet. 
22.8 
24.0 
28. 6 
2^.8 
22.4 

23.8 
23.6 
24.6 

26.8 
27.5 

27.4 
.25.9 
25.1 
23.0 
20.0 

25.9 
25.9 
23.8 
19.4 
11.6 

12.8 
11.4 
13.2 
12.7 
13.8 

14.9 
15.2 
16.0 
16.0 


17.8 
17.5 
7.2 
17.9 
20.6 

20.9 
21.7 
22.0 
19.4 

16.6 
16.2 
14.6 
12.9 


7.3 
7.8 
8.0 
10.1 
8.9 

7.6 
8.9 
9.2 
10.9 
10.7 

10.8 
12.8 
11.1 
11.4 
12.7 

13.7 
12.6 
12.2 
11.2 
11.1 


Spring 


Neap 

(NP). 


/ect. 
30.5 
32.2 
31.7 
81.8 
30.0 

31.9 
81.7 
33.0 
36.0 

36.8 

86.7 
34.7 
33.7 
80.8 
26.8 

34.7 
94.7 
31.2 
26.0 
15.5 

17.2 
15.2 
17.6 
17.0 
18.5 

20.0 
19.8 
20.8 
20.8 


22.5 
22.8 
9.4 
23.3 
26.8 

27.3 
28.3 
28.5 
25.2 

21.5 
21.0 
19.0 
16.8 


9.8 

9.9 

10.8 

13.7 

12.0 

10.1 
11.2 
11.7 
18.8 
18.6 

13.7 
16.5 
14.1 
14.4 
16.1 

17.8 
16.8 
16.0 
14.2 
14.0 


feet. 
18.8 
14.0 
18.8 
13.6 
18.1 

18.9 
13.8 

14.4 
15.7 
16.1 

16.0 
16.2 
14.7 
13.5 
11.7 

15.2 
16.2 
13.6 
11.5 
6.9 

7.6 
6.8 
7.8 
7.5 
8.2 

8.9 
9.7 
10.2 
10.2 


11.0 
11.1 
4.6 
11.4 
13.1 

13.3 
13.8 
14.5 
12.8 

11.0 
10.7 
9.6 
8.5 


4.2 
4,2 
4.6 
5.9 
5.2 

4.4 
6.1 
6.4 
7.5 
7.4 

7.6 
8.6 
7.7 
7.9 
8.8 

9.6 
8.6 

8.4 
7.7 
7.7 


Great 
tropic 
(Ge). 


HWQ. 


feet. 
22.  S 
23.5 
28.1 
22.8 
21.9 

23.3 
23.1 
24.1 
26.8 
27.0 

26.9 
25.4 
24.6 
22.5 
19.6 

25.4 
25.4 
22.8 
19.7 
11.8 

13.0 
11.6 
18.4 
12.9 
14.0 

16.1 
16.2 
17.1 
17,1 


18.4 
18.7 
7.9 
19.1 
21.8 

22.1 
22.9 
21.6 
19.0 

16.2 
15.8 
14.2 
12.5 


8.5 
8.6 
9.4 
13.9 
10.5 


10.1 
10.6 
12.4 
12.2 

12.3 
18.9 
12.6 
12,9 
14.4 

15.5 
14.2 
14.0 
12.7 
12.6 


feet, 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.9 
0.9 
0.8 
0.6 
0.6 

0.6 
0.5 
0.6 
0.6 
0.6 

0.5 
0.3 
0.3 
0.8 


0.4 
0.4 
0.2 
0.4 
0.4 

0.4 
0.4 
0.6 
0.6 

0.5 
0.6 
0.5 
0.4 


0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.7 
0.7 
0.8 

0.8 
0.8 
0.6 
0.7 
0.7 


LWQ. 


l>iumal  wave. 


I  Mean  sea  level 
[above  plane  of— 


Tropic  I 

HW      Tropic 
inter-  ;  range. 

val. 


feet 
0. 
1.0  1 
1.0 
0.9 
0.9  ; 

1.0  ! 
1.0  ' 
1.0  ' 
1.0  I 
1.0  ' 

1.0 
1.0 
1.0 
0.9 
0.9 

1.0 ; 

1.0  ' 
0.9  I 
1.2 
0.9  I 

1.0  ; 
0.9 

1.0  I 
1.0 

1.0  j 

1.1  I 

0.8 
0.9 
0.9 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.3 
1.2 
1.2 
1.8 

1.8 
1.8 

1.8 
1.2 
1.2 


,  I  Varia- 

I  I  tion  of 

^    J,     „,      .    the  com 
Predic-,  Tropic     oass 
tions.     LLW.  I    ^     ' 


h.  m. 


0.9 
0.9   . 

0.6  i. 
0.9  . 
1.0    . 

1.0  I. 

1.0  I. 

0.7  ,. 

0.6  j. 

0.0  i: 

0.6  '. 
0.5  '. 
0.5    . 


2  39 


3  16 


4  18 


926 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.0 

1.2 
1.2 
1.1 
1.8 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
0.9 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 

1.1 
1.5 
1.2 
1.2 
1.5 

1.7 
1.5 
1.9 
1.2 
1.2 


feet. 
15.2 
16.1 
15.8 
15.6 
15.0 

16.0 
15.8 
16.5 
18.0 
18.4 

18.4 
17.4 
16.8 
15.4 
13,4 

17.4  I 
17.4  I 
15.6 
13.0 
8.8  I 

8.0 
7.6 
8.8 
8.5 
9.2 

10.0 
9.9 
10.4 
10.4 


11.2 
11.4 
4.7 
11.6 
13.4 

13.6 
14.2 
14.2 
12.6 

10.8 
10.5 
9.5 
8.4 


feet. 
11.2 
11.7 
11.5 
11.4 
11.0 

11.6 
11.5 
12.0 
18.2 
13.5 

13.4 
12.7 
12.3 
11.8 
9.8 

12.7 
12.7 
11.4 
10.0 
6.0 

6.6 
5.9 
6.8 
6.6 
7.1 

7.7 
8.2  I 
8.7 
8.7 


9.4 
4.1 
9.6 

11.1  I 

12.2  1 
11.6  , 
10.7 

9.5  I 

8.1  ' 
7.9 
7.1 
6.8 


4.9 

4.2 

6.0 

4.3 

5.4 

4.7 

6.8 

6.9 

6.0 

6.2 

6.0 

4.4 

6.6 

5.0 

6.8 

6.2 

6.9 

6.2 

6.8 

6.1 

6.8 

6.2 

7.8 

7.0 

7.0 

6.8 

7.2 

6.6 

8.0 

7.2 

8,6 

7.8 

7.9 

7.1 

8.0 

7.8 

7.1 

6.8 

7.0 

6.2 

West. 

o 
16.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
15.5 
16.6 

15.5 
15.5 
15.5 
15.6 
15.5 

15.6 
15.5 
16.0 
16.0 
16.0 

16.0 
16.0 
15.6 
16.5 
15.5 

15.0 
15.0 
15.0 
15.0 


14.5 
14.5 
14.5 
14.5 
14.5 

14.6 
14.6 
14.5 
14.5 

14.6 
14.5 
14.5 
14.5 


19.0 
19.0 
19.0 
19.0 
19.0 

18.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.5 
18.0 
18.0 
18.0 
18.0 
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TABLE  3.— TIDAL  DIFFERENCES 


»      I 


E 


I  (Tcographlc  poAition.  I 


Standard  port  for 
reference. 


Station. 


Lati- 
tude. 


Longitude,    j 


Name. 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


Height. 


ii 


HW.  .  LW. 


18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 


34 

135 
36 
37 


EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH  I8LANIM*— COntiuUCd. 

England^  ectst  coast. 

Berwick 

Holv  Island 

Blvth 

North  Shields |  66  01 

Tyne  River  Entrance '  66  01 

Newcastle,  Tyne  River '  54  67 

Sunderland i  64  66 

Seaham I  64  60 

West  Hartlepool M  41 

Whitby 64  80 


yorth. 
o  / 
65  46 
65  41 
55  08 


Scartx)rough 

Filey  Bay , 

Flamborough  Head , 

Bridlington , 

Great  Grimsby,  Humber  River., 

Hill,  Humber  River 

Goole,  Humber  River , 


Spurn  Point,  Humber  River. 

Boston  Dock , 

Lynn  Deep 

W^ells  Harbor 

Blakeney  Bar 


Yarmouth  Road 

Lowestoft 

Orford  Ness 

Harwich 

Nore  (light  vessel),  Thames  River. 

Sheernbss,  Thames  River 

Chatham,  Thames  River 

Gravesend,  Thames  River 

Woolwich,  Thames  River 

Greenwich,  Thames  River 


5-1  17 
64  12 
54  07 
54  05 
53  34 
63  44 
53  41 


63  35 
62  67 
53  01 
52  67 
52  58 

62  35 
62  29 
52  a") 
51  56 
51  29 

51  27 

51  23 

,  61  26 

1  51  29 

'  61  28 


London  Dook.^,  Thames  River 61  29 

London  Bridge,  Thames  River....  5130 


Margate 51  23 

Ramsgate 61  20 

Deal 61  14 

Eiufland,  south  coast, 

Dover 51  07 

Folkestone 51  05 

Dungeness 60  65 

Rye  Bay 50  56 

Ha.stings 50  51 

Beachy  Head M)  44 

Newhaven 50  47 


I 


Brighton 

Shoreham 

Littlehampton  . 

HelseaBill. 

l*ortsm(mth 


Ca Ishot  Cast le , 

Southampton 

Cowes,  Isle  of  Wight 

Bembrid/.'e  P^int,  Isle  of  Wight .... 
Yarmouth,  Isle  of  Wight 


Ch  ristcliurch 

P(x)le  Entrance 

Portland  Breakwater  . 

Bridport 

Lyme  Regis 


50  49 
50  50 
50  48 
50  44 
50  47 

60  49 
60  54 
50  45 
M  41 
50  41 

50  44 
50  40 
5(.»  34 
50  42 
50  43 


Exmouth ;  50  37 

Teignmouth 50  :w 

Torquay,  Torbay '  50  27 

Dartmouth 50  21 

Start  Point 50  13 


West. 


Greentcich  time. 


Mean  Jj/v 
Water  Sprinp* 


1  59 
1  50 
1  30 
1  26 
1  25 

1  36 
1  21 
1  19 
1  12 
0  37 

023 
0  17 
0  06 
0  12 
0  05 
0  20 
0  53 

East. 

0  07 
000 
0  26 

0  50 

1  00 

1  44 

1  45 
1  34 
1  19 

0  48 

0  45 
0  30 
C  '>2 
004 
000 


0  08  Sheemess  . 

0  07  Sheemess  . 

0  06  SheerneHS  . 

0  06  Sheemess  . 

0  06  Sheemess  . 


0  06  Sheemess  . 
0  05  ,  Sheemess  . 
0  06  [  Sheemess  . 
0  06  Sheemess  . 
0  02    Sheeme!«8  . 

0  02  ,  Sheemess  . 
0  01  >  Sheemess  . 

0  00  '  Hull 

0  01  I  Hull 

000  ,  Hull 

0  01  !  Hull 

0(M  '  Hull 


0  00  '  Hull. 


000 
0  02 
0  03 
004 

0  07 
0  07 
006 
0  05 
003 

0  03 
0  02 
0  01 
0  00 
0  00 


West. 


003  I 
007 


0  00 
0  00 


Hull. 
Hull. 
Hull . 
Hull. 


Sheemess  . 
Sheemess  . 
Sheerness  . 
Sheerness  . 
Sheemess  . 


Sheernewj 

Sheemess 

Sheerness 

Sheemess 

Ixindon  Bridge . 


London  Bridge . 
London  Bridge . 


East. 

1  23  '  0  06 
1  25  ,  0  06 
1  25       006 


1  19 
1  12  , 
058 
0  47  ■ 
0  36 
0  13 
0  04 


005 
005 
001 
0  03 
0  02 
0  01 
000 


Sheemess  . 
Sheemess  . 
Sheemess  . 


Wfst. 


0  08 
0  15 
0  32  I 

0  47 

1  m  j 

1  17 
124  j 
1  18  ! 
1  04  ' 
1  31 

1  40  . 

1  5(1  I 

2  25  I 
2  45  ' 

2  56 

3  26 
3  30 
3  32 
3  34 
3  38 


0  01 
0  01 
0  02 
0  03 
0  04 

0  05 
0  m 
0  05 
0  04 
006 

0  07 
0  08 
0  10 
0  11 
0  12 

0  14 
0  14 
0  14 
0  14 
0  15 


Dover  . 
Dover . 
Dover . 
Dover . 
Dover . 
Dover . 
Dover  . 


Dover . 
Dover . 
Dover . 
Dover . 
Dover . 


Dover . 
Dover . 
Dover . 
Dover . 
Dover . 


Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 

Brest 

Brest 

Brest 

Brest 

Brest 


297 
297 
297 
291 
291 

297 
297 
297 
297 
297 

297 
297 
293 
293 
293 
293 
293 


A.m. 
+  205 
+  2  16 
+  800 
+  806 
+  303 

+  8  17 
+  806 
+  8  08 
+  8  18 
+  8  26 

+  8  52 
+  400 
-140 
-  1  30 
-084 
000 
+  1  20 


293  -  0  44 
298  +0  20 
293  -  0  12 
293  ,+  0  47 
293  I  +  0  16 

297  '+  8  47 
297  +  9  29 
297  I  +10  48 
297  +11  40 
297  I  +  0  06 

297 
297 
297 
297 
301 


801 
301 


I 


297 
297 
297 


305 
305 
305 
305 
305 
305 
305 


305  I 

305  I 

306  , 
305 
305  ' 

306 
305 
305 
305 
305 

309  I 
309 
309 
309 

309  I 

281 
281  ' 
2M1  : 
2K1  I 
281 


000 
+  0  48 
+  0  43 
+  0  61 
—  0  14 

-  007 
000 

-  1  07 

-  1  16 

-  1  37 

000 
-  0  11 

-  0  82 ; 

+  0  04  I 

-  0  22 
+  006 
+  0  38 


+  0  03 
+  0  22  i 
+  0  09 
+  035 
+  0  32 

+  022 
+  2  03 

+  0  07 ; 

-009 
-  1  07 


3  36 
1  37 
0  00 
025 
0  09 


+  2  39 

+  2  09 

+  2  14  ! 
+  2  24  . 
+  1  60  ; 


A.m. 
2  23 

2  34 

3  18 
3  24  , 
8  21  j 

8a5 
3  24 
826 
833 
+  844 


Art.  I 

-  L8 

-  1.8  1 

-  1.8  I 

-  2.0 

-  L6  ! 

-  L4 

-  2.3 

-  2.3 

-  2.7 

-  1.8 


+  4  09  -  1.4 
+  4  16  j-  LI 
-  1  66    -  4.0 


-  1  47 

-0  62 

000 

+  1  12 


-  1  02 
+  002 
-030 
+  029 

-  0  02 

+  8  68 
+  9  40 
+10  69 
+11  51 
+  0  17 

000 
+  0  69 
+  054 
+  1  27 
-0  44 


-034 
000 


-036 
-  0  12 
-0  42 


4.0 

-  1.0 
0.0 

-  6.7 


-  L6 
+  0.4 
+  2.2 

-  7.6 

-  4.9 

-  9.8 

-  9.5  , 

-  8.0 

-  5.0  1 

-  1.4  I 

0.0  ' 
+  LO 
+  1.4 
+  1.4  , 

-  2.0 


0.6 
0.0 


M 

+0.1 
+0.1 
+0.1 
+0.1 
J-O.l 

+0.2 

0.0 

0.0 

-<>.l 

+0.1 

+0.2 
+0.2 
-0.2 
-0.2 
+0.2 
0.0 
-o.r. 


0.0 
+0.4 
+0.6 
-0.6 
-0.3 

-1.1 
-l.L', 
-0.9 
-0.6 
-0.2  , 

0.0 

+0.1 
+0.1 
^0.1 
-0.1 


0.0 
0.0 


l.l" 
1.' 
1.1.' 
1- 


■1.6  +0.1  : 
0.9  -0.3. 
1.1      +0.2  1 


0  00        0.0 

-  1  11    +  0.9 

-  1  32  1+  2.4 

-  0  56  1+  2.6 

-  1  22  1+  4.4 

-  0  64  1+  0.9 

-  0  22    +0.9 


t 


-  0  57 

-  0  38 

-  0  51 

-  0  25 

-  1  28 

-  038 
+  1  03 

-  0  63 

-  1  09 

-  2  07 

+  3  67 

+  1  68 

000 

-  1  04 

-  0  48 

+  2  80 
+  2  00 
+  205 
+  2  16 
+  141 


O.0 
-0.7 
+1.0 
-1.0 

-lo!: 

-0.7 


+  0.6 
-0.9 

-  2.6 

-  2.3 

-  4.9 

-  4.2 

-  6.3  . 

-  6.8 
-4.4 
-lO  6 

-  1.4 

-  0.1  ; 

0.0 
+  8.8  ■ 
+  4.0 


6.0 
5.4  ! 
4.8  i 
4.2  ' 


-O.H 

-0.?. 

-0.2 

-O.o 

0.0 

0.0 
-0.1 
-0.2 

11.1' 
-0.^ 

-0.2 
-0,1 
0.0 
-l.i' 
^1.0 

-1.1 
-0.> 
-0> 
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1 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of — 

Predic-  Tropic 
tions.     LLW. 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

'  Neap 
(Np). 

Great 
tropic 

(Ge). 

HWQ. 

LWQ. 

Tropic 

HW      Tropic 
inter-    range. 

val.    , 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

West. 

1 

2 
3 
4 

h.m. 
2  08 

2  20 

3  06 
3  11 
3  08 

A.m. 
8  28 

8  40 

9  25 
9  31 
9  28 

A.m. 
2035 

2  156 

3  00b 
3  066 
3086 

A.m. 
8  316 

8  436 
9286 

9  346 
9  316 

JreL 
11.6 
11.6 
11.6 
11.4 
11.7 

15.0 
15.0 
15.0 
14.8 
15.2 

/ert.. 
/.o 
7.5 
7.5 
7.4 
7.6 

Seet. 
13.3 
13.3 
13.3 
13.1 
18.4 

feet 
0.8 
0.8 
0.8 
0.8 
0.8 

feet. 
1.5 
1.5 
1.5 
1.5 
1.6 

A.  m.       feet. 

1.2 

1.2 

1.2 

1.2 

1.2 

fed. 
7.5 
7.5 
7.5 
7.4 
7.6 

feet. 
6.8 
6.8 
6.8 
6.7 
6.8 

0 
17.5 
17.5 
17.0 
17.0 
17.0 

G 

7 
8 
9 
10 

3  22 
3  12 
3  14 
3  19 
3  35 

9  42 
9  32 
934 
9  41 
9  65 

3  146 
3  046 
3066 
3  116 
3  276 

9  466 
9  876 
9  396 
9  446 
10  006 

11.9 
11.2 
11.2 
10.9 
11.6 

15. 5 
14.5 
14.6 
14.1 
15.0 

7.7 
7.3 
7.3 
7.1 
7.5 

13.7 
12.9 
12.9 
12.7 
13.4 

0.8 
0.8 
0.8 
0.8 
0.8 

1.6 
1.5 
1.5 
1.6 
1.6 

1.7 

1.7 

1.7 

11  16  i        1.7 
1        1.7 

7.8 
7.2 
7.2 
7.1 
7.5 

7.0 
6.6 
6.6 
6.6 
6.9 

17.0 
17.0 
17.0 
17.0 
16.5 

11 
VI 
18 
14 
15 
16 
17 

4  01 
4  10 
4  20 

4  29 
B  26 

5  59 
7  16 

10  20 
10  28 
10.36 

10  43 

11  39 
005 
1  14 

3  636 

4  026 
4  136 

4  226 

5  196 
5  526 

7  as6 

.  10  246 
10  336 
10  406 

10  476 

11  436 
008a 
1  18a 

11.9 
12.2 
12.6 
12.5 
15.1 
16.8 
10.1 

15. 5 

1^.8 

Io.8 

15.8 

19.1 

19.9, 

12.8 

7.7 
7.9 
8.8 
8.8 
10.6 
11.9 
7.1 

13.7 
14.2 
12.6 
12.6 
16.2 
17.0 
10.2 

0.8 
0.9 
0.8 
0.8 
0.9 
0.9 
0.7 

1.6 
1.7 
1.8 
1.8 
1.9 
2.0 
1.6 

1        1.7 

1.8 

1.8 

l.S 

1.9 

13  42          2. 0 

'•« 

7.8 
7.9 
7.9 
7.9 
9.6 
10.0 
6.4 

7.0 
7.3 
6.4 
6.4 
7.8 
8.8 
6.2 

16.0 
16,0 
16.0 
16.0 
16.0 
16.0 
16.0 

18 
19 
20 
21 
22 

5  16 

6  20 

5  50 

6  50 
6  20 

11  29 
008 

12  03 
038 
0  08 

5  116 

6  146 
6  446 
6  426 
6  136 

11  326 
0  11a 

12  066 
0  42a 
0  12a 

14.6 
16.4 
18.0 
9.3 
11.7 

18.5 
20.8 
22.8 
11.8 
14.8 

10.2 
11.5 
12.6 
6.5 

8.2 

14.7 
16.5 
18.1 
9.4 
11.8 

0.9 
0.9 
0.9 
0.7 
0.7 

1.9 
2.0 
2.1 
1.5 
1.7 

1.9 
2.0 
2.1 
1.6 
1.7 

9.2 
10.4 
11.4 

5.9 

7.4 

7.6 
8.4 
9.2 
4.8 
6.0 

15.5 
16.5 
15.5 
15.0 
16.0 

23 
24 
25 
2(> 
27 

9  05 
9  47 
11  05 
11  56 
0  20 

253 

3  85 

4  53 

5  44 

6  33 

9  156 
9  576 

11  146 

12  036 
0  266 

2  49a 

3  31a 

4  49a 

5  41a 

6  306 

4.7 
5.0 
6.3 
9.1 
12.8 

5.8 
.6.2 

7.8 
11.2 
16.2 

3.4 

3.6 
4.5 
6.6 
8.9 

6.8 
6.1 
7.6 
10.6 
13.9 

0,3 
0.3 
0.4 
0.4 
0.4 

1.0 
1.0 
1.2 
1.4 
1.6 





1.0 
1.0 
1.2 
1.4 
1.6 

2.9 
3.1 
8.9 
5.6 
7.6 

3.0 
8.2 
4.0 
6.6 
7.3 

15.0 
16.0 
15.0 
15.0 
15.0 

28 
29 
30 
31 
32 

0  14 

1  01 

0  55 

1  02 
1  10 

6  16 

7  14 
7  08 
7  40 
7  46 

0  076 

1  076 
1  016 
1  086 
1056 

6  176 

7  116 
7  a56 
7  376 
7  476 

13.5 
14.4 
14.7 
14.7 
15.8 

16.9 
17.8 
18.2 
18.2 
18.8 

9.6 
10.4 
10.6 
10.6 
12.6 

15.0 
16.2 
16.6 
16.6 
17.4 

0.3 
0.5 
0.5 
0.5 
0.4 

1.7 
1.7 
1.8 
l.S 
1.6 

7  05 

1.7 
1.7 
1.8 
1.8 
1.4 

8.6 
8.9 
9.1 
9.1 
9.4 

7.8 
8.4 
8.6 
8.0 
9.0 

15.0 
16.0 
15.0 
15.0 
15.5 

33 
34 

1  17 
1  24 

7  66 
830 

1  126 
1  206 

7  576 

8  316 

17.2 
17.6 

20.5 
20.9 

13.8 
14.1 

18.9 
19.3 

0.4 
0.4 

1.7 

1.7 

"*'8*56" 

1.4 
1.4 

10.2 
10.4 

9.7 
10.0 

]5.5 
15.5 

1 
35 

37 

11  a5 
11  26 
11  05 

6  43 
6  07 
5  37 

11  30a 
11  22a 
11  00a 

6  456 
6  096 
5  396 

11.7 
12.9 
12.2 

15.2 
15.8 
15.8 

7.6 
9.3 
7.9 

13.3 
14.8 
13.8 

0.4 
0.6 
0.4 

1.0 
1.1 
1.0 

"6'52" 

1.1 
1.2 
1.1 

7.6 
7.9 
7.9 

6.8 
7.5 
7.0 

14.5 
14.5 
14.5 

lis 
39 

40 

11  08 
10  57 

10  35 

11  10 

10  13 

11  10 
11  41 

5  66 
4  45 
4  23 
4  58 

4  31 
458 

5  29 

11  06a 
10  55<i 

10  33a 

11  08fi 
10  41a 

10  08<t 

11  39a 

5  586 
4  476 

4  266 

5  006 

4  336 

5  006 

6  316 

15.1 
15.3 
16.6 
16.8 
18.3 
15.3 
15.3 

18.2 
19.8 
21.5 
21.8 
23. 8 
19.8 
19.8 

11.4 
10.1 
11.0 
11.1 
12.1 
10.1 
10.1 

16.9 
16.9 
18.4 
18.6 
20.1 
16.9 
16.9 

0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 

0.7 
0.5 
0.6 

8  00 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

9.1 
9.9 
10.8 
10.9 
11.9 
9.9 
9.9 

8.5 
8.4 
9.2 
9.3 
10.0 
8.4 
8.4 

14.6 
14.5 
16.0 
15.0 
15.0 
15.0 
15.0 

.  41 

0.6 
0.6 
0.5 
0.5 

1  ■!- 

1  43 

44 

45 
4^1 

11  05 
11  24 
11  10 
11  35 
U  31 

4  53 
6  12 

4  58 

5  23 
4  19 

11  03<i 
11  22^j 
11  08a 
11  3:kt 
11  29a 

4  556 

5  146 
5  (X)6 
5  256 
4  216 

15.0 
13.7 
12.2 
12.5 
10.2 

19. 5 
17.8 
15.8 
16.2 
13.2 

9.9 
9.0 
8.1 
8.3 
6.7 

16.6 
15.0 
13.5 
13.8 
11.5 

0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.4 
0.4 
0.4 
0.4 

0.7 
0.6 
0.6 
0.6 
0.5 

9.8 
8.9 
7.9 
8.1 
6.6 

8.3 
7.4 
6.5 
6.8 
5.7 

15.0 
15.0 
16.5 
15. 5 
15.5 

,  47 

1  4« 

;  49 

1  50 
51 
52 

ri3 

54 

11  20 
0  35 
11  05 
10  50 
9  50 

5  08 

6  48 
4  53 
4  38 
3  38 

11  17a 
0  3:J6 
11  02a 
10  47a 
9  46a 

5  116 

6  506 
4  5.36 
4  416 
3  426 

10.9 
9.9 
9.4 

10. 6 
5.2 

14.1 
12.8 
12. 2 
13.  S 
6.8 

7.2 
6.5 
6.2 
7.0 
3.4 

12.3 
11.2 

f     10.5 
12.0 
6.2 

0.4 
0.4 
0.4 
0.4 
0.3 

0.5  1 

0.4  1 

0.3    

0.5  , 

0. 3  1 

0.6 
0.5 
0.5 
0.6 
0.4 

7.0 
6.4 
6.1 
6.9 
3.4 

6.2 
4.8 
4.6 
5.1 
2.5 

16.0 
16.0 
16.0 
15.5 
16.0 

1  55 

156 

1  57 

58 

1  59 

10  00 
8  00 
6  21 

5  5.5 

6  10 

4  48 
2  48 
0  48 
12  08 
12  23 

9  4S<i 
7  ."VOa 
6  13^J 

5  48<t 

6  03a 

5  006 
2  5.S6 
0  566 
12  16a 
12  31a 

3.0 
3.9 
4.1 
6.9 
7.1 

4.S 
6.3 
6.4 
11.1 
11.4 

0.8 
1.0 
1.2 
1.7 
1.8 

3.5 
4.4 

.5.1 
7.6 

7.8 

0.6 
0.7 
0.7 
0.9 
0.9 

0.5' 

0.6    

O.h         3  30 

0.8    

0.8    

0.8 
0.9 
0.9 
1.2 
1.2 

2.4 
3.2 
3.2 

5.6 
5.7 

1.7 
2.2 
2.6 
3.8 
3.9 

16.0  ' 

16.0 

16.5 

16.5 

16.5 

60 
61 
1  62 
1  63 
1  61 
1 

6  15 
5  45 

5  50 

6  00 
5  2.5 

0  03 

11  58 

12  03 
12  13 
11  38 

6  11a 
5  42a 
5  47a 
5  57a 
5  22a 

0  076 
12  02a 
12  07a 
12  17a 
11  42a 

8.1 
9.6 
10.0 
10.6 
11.2 

10.8 
12.8 
13.4 
14.1 
14.9 

4.9 
5.9 
6.1 
6.5 
6.8 

8.2 
9.7 
10.1 
10.7 
11.3 

0.6 
0.6 
0.7 
0.7 
0.7 

0.4    !        0.6 

0.4    0.7 

0.4    0.7 

0.4  1 0.7 

0.4  1 1        0.8 

1 

5.4 
6.4 
6.7 
7.0 
7.4 

4.0 
4.8 
5.0 
5.3 
5.6 

17.0 
17.0 
17.0 
17.0 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Station. 


Lati- 
tude. 


Longitude. 


Arc.    I  Time. 


Standard  port  for 
reference. 


Tidal  differences. 


I 


Name. 


Time. 


Page. 


Height. 


of 


EUROPE  (West  Coast) —Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

England,  south  coaa<— Continued. 


Bolt  Head 

Plymouth  Breakwater  . 

Devonport 

Knst  Looe 

Fowey 


Mevagisney 

Truro,  town  quay  . 

Falmouth 

Helford  Entrance  . 
iNn-eruck 


11  Lizunl  Head 

12  Penzance 

13  ,  St.  Agnes  Island.  Seillv  Lslands  . 

14  i  St.  Mary  Island, Scilly  Islands... 

15  TrescoVir  Island.  Scilly  LsUinds  . . 


yorth. 
o  / 
.W  12 
50  20 
50  22 
50  20 
50  20 

50  16 
50  15 
50  08 
50  06 
50  02 

49  58 

50  07 
49  54 
49  55 
49  57 


16 
17 
18 
19 
20 

21 
22 
•23 
24 
25 

26 
27 
98 
29 
30 

31 
32 
33 
34 
35 
36 


59 


England,  west  coa^.  I 

Cape  Cornwall ;  50  08 

St.  Ives !  50  12 

Towan  or  New  Quay 50  25 

Padstow  Bay 50  31 

Boscastle v50  41 

Budehaven !  50  50 

Lundy  Island !  51  10 

Appledore,  Torridge  River '  51  03 

Bideford,  Torridge  River 51  00 

Barnstaple.  Taw  River 51  04 


Ilfracombe,  Bristol  Channel 

Lynraouth,  Bristol  Channel 

Minehead.  Bristol  Channel 

Bridgewater  Bar,  Bristol  Channel . 
Bridgewater,  Bristol  Channel 


Flatholm  Island,  Bristol  Channel.. 
Weston-super-Mare.  Bristol  Chan.. 

Bristol,  Avon  River 

Chepstow,  Severn  River 

Gloucester.  Severn  River 

Newport,  Severn  River 

Wales. 


51  12 
51  13 
51  13 
51  12 
51  07 

51  23 
I  51  20 
I  51  26 

51  37 
^51  61 

51  34 


Cardiff,  Bristol  Channel I  51  28 

Nash  Point,  Bristol  Channel I  51  24 

Swansea,  Bristol  Channel i  51  37 

Worms  Head,  Bristol  Channel |  51  33 

Carmarthen,  Towy  River 51  50 


Caldy  Island 

St.  Anns  Head.  Milford  Haven. 

Pembroke,  Milford  Haven 

Smalls  Light-House  . 


51  38 

51  40 

51  41 

y ,  51  43 

Fishguard 51  59 

Cardigan !  52  05 

New  Quay 52  13 

Aberystwith .52  24 

Aberdovey 52  ;W 

Barmouth j  52  43 

Pwllheli I  62  54 

Bardsey  Island 52  45 

53  07 

53  16 
53  19 
53  19 
53  20 


Carnarvon,  Menai  Strait . 
Beaumaris,  Menai  Strait  . 

Holyhead 

Trwyn-Du  Point 

Air  Point,  Dee  River 


England,  vest  cfxi«<— Continued. 


Chester,  DeeRiver 

Helbre  Island,  Mersey  River. 

Liverpool,  Mersey  River 

Northwest  Ught  vessel 

Formby  Point 


53  11  , 
53  22 
53  24 
53  31 
53  32 


West, 
h.  m. 


8  48 
4  09 
4  10 
4  29 
4  38 

4  47 
504 
604 
506 

5  07 

5  13 

6  32 
6  21 
6  19 
6  22 


6  43 

5  2.S 
5  05 
455 
4  43 

4  34  I 
4  40  ' 
4  12  ; 
4  13 
403 

4  07  I 
3  50  I 
3  28 
3  03  I 
300 

3  07 
2  59 
2  36 
2  39 
2  17 
2  59 


3  10 
3  33 

3  56 

4  19 
4  19 

4  41 

5  10 
4  56 

6  40 
4  57 

4  39 
4  20 
4  06 
4  03 
4  04 

4  26 
4  48 
4  19 
4  05 
4  37 
4  02 
3  19 


2  65 

3  18 
3  00 
3  31 
3  11 


0  16 
0  17 
0  17 
0  18 
0  19 

0  19 
0  20 
0  20 
0  20 
0  20 

0  21 
0  22 
0  25 
0  25 
0  25 


Brest 281 

Brest 281 

Brest 281 

Brest 281 

Brest 


Brest 281 

Brest 281 

Brest 281 

Brest 281 

Brest -281 

Brest 2hl 

Brest : '281 

Brest 281 

Brest 2X1 

Brest 281 


0  23  ;  Brest . 

0  22  I  Brest . 

0  '20  Brest . 

0  20  .  Brest  . 

0  19  Brest  . 


0  18 
0  19 
0  17 
0  17 
0  16  ; 

0  16 
0  15 
0  14 
0  12 
0  12 

0  12  . 
0  12  I 
0  10 
0  11  . 
0  09  i 
0  12 


281 
281 
281 
281 
281 

Brest 281 

Brest 281 

Brest 281 

Brest 281 

Brest 281 


Brest 281 

Brest 281 

Brest 281 

Breast I  281 

Brest 281 


Brest . 
Brest . 
Brest  . 
Brest . 
Brest . 
Brest . 


0  13  I  Brest . 
0  14  Brest . 
0  16  >  Brest . 
0  17  Brest . 
0  17     Brest . 


0  19 
0  21 
0  20 
0  23 
0  20 

0  19 
0  17 
0  16 
0  16 
0  16 

0  18 
0  19 
0  17 
0  16 
0  18 
0  16 
0  13 


0  12 
0  13 
0  12 
0  14 
0  13 


Brest . 
Brest . 
Brest  . 
Brest  . 
Brest . 

Brest  . 
Brest . 
Brest . 
Brest  . 
Brest  . 


I 


281 
281 
281 
281 
281 
281 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 
313 


Brest 

Bre.st 

Brest 

Brest 

Brest 

Liverpool 

Liverpool |    313 

I 

Liverpool 313 

Liverpool 313 

Liverpool i  313 

Liverpool '  813 

Liverpool 813 


OreentPich  time. 

h.  m. 
+  1  46 
+1  38 
+1  48 
+1  29 
+  1  20  ! 


Meau  Lote 

Water  Spring. 


k.  m. 

-f  1  65 

-1-147 

-f  1  67 

-1-1  38 

+1  29 

+1  19 

-hi  18 

+  1  10 

-f-1  00 

-f-0  50 

-hi  16 

-h0  52 

-h0  50 

-h0  47 

-h0  42 

-hO  48 

-hi  02 

+0  .58 

-h0  55 

-hi  29 

-hi  58 

-hi  29 

+2  12 

-h2  17 

-h2  41 

^-156 

-h2  15 

-h2  34 

+2  57 

-h4  07 

+3  02 

+8  00 

+3  20 

+3  36 

+5  49 

+3  22 

+3  08 

+2  34 

+2  11 

+2  13 

+1  57 

+2  09 

+2  12 

+2  11 

+2  13 

+3a5 

+3  13 

+3  47 

+3  51 

+4  01 

+4  16 

+4  03 

+3  53 

+5  47 

-5  44 

-6  57 

-0  42 

-0  16 

+129 

-0  18 

000 

-0  04 

-0  85 

feet. 

-  4.5 

-  3.8 

-  8.6 

-  2,5 


+1  10 

-  3.8 

+1  09 

-  8.4 

+1  01 

-3.4 

+0  61 

-  8.8 

+0  41 

-4.6 

+1  07 
+0  43 
+0  41 
+0  38 
+0  33 


+0  39  -  1. 2 
+0  53  +  1.2 
+0  4-^  :+  1.8 
+0  46+2-3 
+  1  20    +  2.4 


+  1  49 

+1  20 
+2  03 
+2  08 
+2  32 

+  1  47 
+2  06 
+2  25 

+2  48 
+3  58 


+  3.0 
+  6.6 
+  3.0  1 

-  8.0  I 

-  7.-9  : 

+  6.9 

+  9.8 
+11.4 
+  18.8 

-  1.2 


/eel. 
-0.7 
-0.6 
-0.6 
-0.3 


-0.6 
-L2 
-0.4  I 
-0.6 
-0.6 

—0.6 
-0,5 
-0.4 
-0.4 
-0.5 


-0.4 
0.0 
0.0 

+0.1 
0.0 

+0.2 
+0.6  ^ 
+0.2  I 
-0.6 
-1.3 

+0.7 
+  L0 
+  1.2 
+  L6 
-0.4 


+  2  53    +16.2      +1.8 
+2  51    +15.6  I    +1.8 
+3  11    +10.5  '   +1.1  , 
+3  27    +16.8      +1.9  I 
+5  40    -12.4  :   -1.8 
+3  13    +16.2      +1.S 

I 
+2  59  +14.9  +1.7 
+2  50  j+11.9  I  +1.8 
+2  02  '+  6.9  I  +0.7 
+2  04  +  5. 0  +0. 4 
+  1  48    +  5.7      +0.5 


+2  00 
+2  03 
+2  06 
+2  04 
+2  56 

+8  W 
+3  38 
+3  42 
+3  52 

+4  07 

+3  54 
+3  44 
+5  88 
-6  63 
-6  06 
-114 
-0  47 


+0  32 
-0  28 
000 
-0  26 
-107 


+  5.2 

+  4.1 
+  2.8  I 
+  1.3  t 
-6.4 

-6.7 

-  5.8 

-  4.6 
-4.7 

-  4.6 


+0.4 
+0.3  , 
+0.2  < 
—0.1  ♦ 
—1.0 

-1.1 
-1.0 
-0.8 
-0.9 
-0.8 


-  4.0 

-0.8 

-4.0 

-as 

-  3.4 

-as 

+  3.4 

+0.2 

-  3.2 

-0.6 

-  4.5 

—0.8 

-  2.0 

0.0 

-15.4 

-1.6 

-  0.6 

0.0 

0.0 

0.0 

-  1.9 

+-0.1 

-1.4 

^' 

0.74 

0.7. 
Ov 


O.H' 

I'  r 


0.S 
l.t? 
l.L 
1.1: 
Lit 


1  4i 
1  I? 

LC 
1.& 

Lv: 

l.S^J 
l.N 
l.y* 

o.i 

LV,  I 


1./' 

1.:: 

l.-L 

1.; 

1.:^? 


l.-> 
I.> 

l.> 
o.a 

o.> 

1.2! 

0.N! 
0.91 


D.36 

l.i» 
0.51' 
0.^ 
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Interval. 

Range  of  tide. 

Tropic  diuraal    ninmui  w«v.. 
inequality,     j  Diurnal  >^a\e. 

Mean  sea  level 
above  planeof— 

Varia- 

?^ 

Mean. 

Tro 

pic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

1  Tropic 
T  wn    1     HW    1  Tropic 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

£ 

L^Q-     inter- 

range. 

:?. 

HWI. 

LWI. 

HHWI. 

LLWI. 

!    val. 

West. 

/i.  m. 

h.  m. 

h.  m. 

h.  m. 

Ja^L 

feet. 

ffH. 

fed. 

feet. 

feet.    \    h.  m. 

feet. 

feet. 

feel. 

o 

1 

5  30 

11  43 

5  28a 

11  47a 

10.9 

14.5 

6.6 

11.0 

0.7 

0.4  , 

0.7 

7.2 

5.4 

17.0 

2 

5  20 

11  33 

5  18a 

11  36a 

11.5 

15.3 

7.0 

11.6 

0.7 

0.4  ! 

0.7 

7.6 

5.7 

17.0 

3 

5  30 

11  43 

5  28a 

11  46a 

11.6 

15.4 

7.1 

11.7 

0.7 

0.4    

0.7 

7.7 

.5.8 

17.0 

4 

5  10 

11  2:^ 

5  08a 

11  26/1 

12.5 

16.7 

7.6 

12.6 

0.7 

0.5  , 

0.8 

8.4 

6.2 

17.6 

5 

5  00 

11  13 

4  58a 

11  17a 

11.1 

14.8 

6.8 

11.2 

0.7 

0.4    

0.7 

7.4 

5.5 

17.5 

f) 

4  50 

11  03 

4  4«a 

11  06<i 

11.4 

15.2 

7.0 

11.5 

0.7 

0.4    

0.7 

7.6 

5.7 

17.6 

/ 

4  48 

11  01 

4  44a 

11  05a 

7.5 

10.0 

4.6 

7.6 

0.6 

•     0.4  , 

0.6 

.5.0 

3.7 

17.5 

'8 

4  40 

10  53 

4  37a 

10  57a 

11.8 

1.5.8 

7.2 

11.9 

0.7 

0.4    

0.8 

7.9 

5.9 

17.5 

9 

4  30 

10  43 

4  27a 

10  46a 

11.4 

15.2 

7.0 

11.5 

0.7 

0.4    

0.7 

•7.6 

5.7 

17.5 

10 

4  20 

10  33 

4  17a 

10  37a 

10.7 

14.3 

6.5 

10.8 

0.7 

0.4    

0.7 

7.2 

5.3 

17.5 

11 

4  45 

10  58 

4  4-2a 

11  02a 

10.6 

14.2 

6.5 

10.7 

0.7 

0.4    

0.7 

7.1 

.5.3 

17.5 

12 

4  20 

10  33 

4  17a 

10  37a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.5    

0.8 

8.0 

6.0 

18.0 

la 

4  15 

10  28 

4  12<x 

10  32a 

11.9 

15.9 

7.3 

12.0 

0.7 

0.5    

0.8 

8.0 

5.9 

18.0 

14 

4  12 

10  25 

4  09a 

10  29a 

11.9 

16.0 

7.3 

12.0 

0.7 

0.5 

0.8 

8.0 

5.9 

18.0 

15 

4  07 

10  20 

4  04a 

10  24a 

12.1 

16.1 

7.4 

12.2 

0.7 

0.5 

0.8 

8.0 

6.0 

18.0 

16 

4  15 

10  28 

4  10<i 

10  33a 

13.8 

17.9 

9.0 

13.2 

0.8 

0.8 

1.2 

9.0 

6.5 

18.0 

17 

4  30 

10  43 

4  2.5a 

10  47a 

16.0 

20.8 

10.4 

1.5.3 

0.9 

0.9 

1.2 

10.4 

7.6 

18.0 

18 

4  28 

10  41 

4  23a 

10  45a 

16.5 

21.4 

10.7 

15.8 

0.9 

0.9 

1.3 

10.7 

7.9 

18.0 

19 

4  25 

10  38 

4  mi 

10  42a 

16.9 

21.9 

11.0 

16.2 

0.9 

0.9 



1.3 

11.0 

8.1 

17.6 

20 

5  00 

11  13 

4  55a 

11  17a 

17.1 

22.0 

11.1 

16.2 

0.9 

0.9 

1.3 

11.0 

8.1 

17.6 

?1 

5  30 
5  00 

11  43 
11  13 

5  26a 
4  .5(»a 

11  47a 
11  17a 

17.6 
20.7 

22.8 
26.9 

11.4 
13.5 

16.9 
20.0 

0.9 
1.0 

0.9 
1.0 

1.3 
1.4 

11.4 
13.4 

8.4 
10.0 

17.5 

22 

17.5 

2;< 

5  45 

11  58 

5  41« 

12  02<z 

17. 5 

22.7 

11.4 

16.8 

0.9 

0.9  1 

1.3 

11.4 

8.4 

17.5 

24 

5  50 

12  03 

5  45a 

12  08a 

12.3 

16.0 

8.0 

11.7 

0.8 

0.8  1 

1.1 

8.0 

5.8 

17.5 

25 

6  15 

003 

6  09a 

0  09ft 

8.1 

10.5 

5.3 

7.6 

0.6 

0.6    

0.9 

5.2 

3.8 

17.5 

26 

5  30 

11  43 

5  26a 

11  47a 

20.9 

27.1 

13.6 

20.1 

1.0 

1.0 

1.4 

13.6 

10.0 

17.5 

27 

5  50 

12  03 

5  46a 

12  06a 

23. 4 

30.4 

1.5.2 

22.6 

1.1 

1.1 

1.5 

15.2 

11.3 

17.6 

2.S 

6  10 

12  23^ 

6  WWi 

12  26<T 

24.8 

32. 2 

16.1 

24.0 

1.1 

1.1 

1.5 

16.1 

11.9 

17.0 

29 

6  35 

0  23 

6  31a 

0  26ft 

26. 9 

3.5.0 

17.5 

26.1 

1.1. 

1.1 

1.6 

.  17.5 

13.0 

17.0 

30 

7  45 

1  33 

7  40a 

1  38ft 

13.8 

17.9 

9.0 

13.2 

0.8 

0.8  , 

1.2 

9.0 

6.5 

17.0 

81 

6  40 

0  28 

6  36a 

0  31ft 

29.0 

37.6 

18.9 

28.1 

1.2 

1.2    

1.7 

18.8 

14.0 

17.0 

32 

6  38 

0  26 

6  34a 

0  29ft 

28.5 

37.0 

18.5 

27.6 

1.2 

1.2    

1.7 

18.5 

13.7 

17.0 

33 

7  00 

0  48 

6  5()a 

0  .51ft 

24  1 

31.3 

15.7 

23.3 

1.1 

1.1    

1.5 

15.6 

11.6 

16.5 

34 

7  15 

I  03 

7  11a 

1  0«> 

29.1 

37.8 

18.9 

28.2 

1.2 

1.2    

1.7 

18.9 

14.0 

16.5 

35 

9  30 

3  18 

9  2'2a 

3  25ft 

4.2 

5.4 

2.7 

3.9 

0.4 

0.4    

0.6 

2.7 

1.9 

16.5 

3*) 

7  00 

0  48 

6  56a 

0  5]  ft 

29.0 

37.7 

18.9 

28.1 

1.2 

1.2    

1.7 

18.8 

14.0 

17.0 

37 

6  45 

038 

6  41a 

0  3tift 

27.9 

36.2 

18.1 

27.0 

1.2 

1.2    

1.7 

18.1 

13.4 

17.0 

38 

6  10 

0  23 

6  06a 

0  26ft 

25.3 

32.8 

16.4 

24.4 

1.1 

1.1    

1.6 

16.4 

12.2 

17.0 

39 

5  45 

11  58 

5  41a 

12  Ola 

20.9 

27.1 

13.6 

20.1 

1.0 

1.0  , 

1.6 

13.6 

10.0 

17.5 

40 

5  46 

U  59 

5  42a 

12  03a 

19.3 

25. 0 

12.5 

18.4 

1.0 

1.0  ! 

1.4 

12. 5 

9.2 

17.5 

41 

5  30 

11  43 

5  26a 

11  47a 

19.9 

25. 8 

12.9 

19.0 

1.0 

1.0    

1.4 

12.9 

9.6 

17.5 

42 

5  40 

11  53 

5  36a 

11  57a 

19.5 

25.3 

12.7 

18.7 

1.0 

1.0 

1.4 

12. 6 

9.4 

18.0 

43 

5  41 

11  M 

5  36a 

11  58a 

18.5 

24.0 

12.0 

17.7 

1.0 

1.0 

1.4 

12.0 

9.8 

18.0 

44 

5  41 

11  5.S 

5  37a 

12  02^! 

17.4 

22.6 

11.3 

16.7 

0.9 

0.9 

1.3 

11.3 

8.3 

18.0 

45 

5  40 

11  5:^ 

5  35a 

11  57a 

16.1 

20.9 

10.5 

15.4 

0.9 

0.9 

1.3 

10.4 

7.6 

18.0 

46 

6  35 

0  23 

6  29a 

0  29ft 

9.4 

12.2 

6.1 

8.9 

0.7 

0.7 

1.0 

6.1 

4.4 

18.0 

47 

6  44 

0  32 

6  38a 

0  38ft 

9.1 

11.8 

5.9 

8.6 

0.7 

0.7 

1.0 

5.9 

4.3 

18.0 

48 

7  -20 

1  08 

7  14a 

1  13/; 

9.9 

12. 9 

6.4 

9.4 

0.7 

0.7 

1.0 

6.4 

4.7 

18.0 

49 

7  25 

1  13 

7  19a 

1  18ft 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

1.1 

7.1 

5.1 

17.5 

50 

7  35 

1  23 

7  29a 

1  28ft 

10.9 

14.1 

7.1 

10.4 

0.7 

0.7 

1.1 

7.0 

5.1 

17.5 

51 

7  50 

1  38 

7  44a 

1  43ft 

10.9 

14.2 

7.1 

10.4 

0.7 

0.7 

1.1 

7.1 

5.1 

17.5 

52 

7  35 

1  23 

7  29a 

1  28/> 

11.4 

14.8 

7.4 

10.8 

0.8 

0.8 

1.1 

7.4 

5.4 

18.0 

53 

7  24 

1  12 

7  18<i 

1  17ft 

11.5 

14.9 

7.5 

10.9 

0.8 

0.8 

1.1 

7.4 

5.5 

18.0 

M 

9  20 

308 

9  \ha 

3  13/; 

12.0 

15.6 

7.8 

11.4 

0.8 

0.8 

1.1 

7.8 

.5.7 

18.0 

55 

10  15 

4  03 

10  11a 

4  07ft 

17.9 

23.2 

11.6 

17.2 

0.9 

0.9 

1.3 

11.6 

8.6 

18.0 

56 

10  00 

3  48 

9  55a 

3  53ft 

12.2 

1.5.8 

7.9 

11.6 

0.8 

0.8 

1.1 

7.9 

5.8 

18.0 

57 

10  10 

358 

10  06a 

4  03/) 

17.1 

21.9 

11.5 

18.6 

1.0 

1.0 

1.4 

11.0 

9.3 

18.0 

58 

10  40 

4  28 

10  36a 

4  33ft 

19.3 

24.8 

12.9 

20.9 

1.1 

1.1 

1.5 

12.4 

10.6 

17.5 

59 

000 

5  48 

-0  06fc 

6  56ft 

7.6 

9,8 

5.1 

8.6 

0.7 

0.7 

0.9 

4.9 

4.3 

17.5 

60 

10  37 

4  47 

10  34a 

4  50ft 

20.7 

26.2 

14.1 

22.5 

1.2 

1.3 

735 

1.6 

13.1 

11.3 

17.6 

61 

10  56 

5  16 

10  53a 

5  18/; 

21.3 

26.7 

14.8 

22.9 

1.1 

1.1 

7  50 

1.5 

13.4 

11.5 

17.5 

62 

10.50 

4  48 

10  47a 

4  51ft 

19.3 

25.0 

12.7 

21.0 

1.0 

1.0 

1.4 

12.5 

10.5 

17.5 

63 

10  20 

4  08 

10  17a 

4  lift 

19.6 

25.5 

12.9 

21.3 

1.0 

1.0 

1.4 

12.8 

10.7 

17.6 
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TABLE  3.— TIDAL  DIFFERENCES 


I  G««raphlc  portion.         «-?,^,«^„^J*  "" 


Tidal  diflerencesL 


Station. 


I  Longitude. 

Lati- 
tude. 


EUROPE  (Wk«t  Ojast)— Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

England,  wcrt  «)(w»<— Continued. 


Stanner  I»oint,  Kibble  River  . 

Preston,  Ribble  River 

Fleetwood,  Morecambe  Bay. . 

I^nca»ter.  I^une  River 

Barrow,  Piel  Harbor 


6  I  Whitehaven,  Sol  way  Firth  . 

7  Workington,  Sol  way  Firth. 
I    8  .  Maryport.  S<»1  way  Firth 

9     Si  1  loth,  Sol  way  Firth 

10  ,  I»ort  Carliale,  Solway  Firth. 


IsUof  Man. 


I  '  Ayre  Point . 

I  I  RanLwy 

j  13  I  Doufflas.... 
,  14  Castletown  . 
I  15  i  Peel 


Scotland,  itv^rf  cooft 


Bamkirk  or  Annan  Foot 54  58 

Dumfries.  Nilh  R..  Solway  Firth. . .    55  04 

Kirkcudbright \  54  50 

Wigton ,  54  51 

Newton  Stewart :  54  57 


Port  William 

Mull  of  Galloway 

Port  Patrick 

Loch  Ryan 

Lamlush,  Firth  of  Clyde  . 


54  43 
54  38 

54  50 

55  00 
55  31 


I 


Ayr.  Firth  of  Clyde 

Ardn>*san,  Firth  of  Clyde 

Greenock,  Firth  of  Clyde 

Dumbarton.  Clyde  River 

Renfrew,  Clyde  River ! 


55  2S 

55  38 
55  57 
55  56 
55  W 


Glasgow,  Clyde  River '  55  52 

Inverary,  Loch  Fyne \  56  14 

Campbelton 55  26 

Mull  of  Cantvre 56  19 

Port  Ellen,  Islay  Island 55  37 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 


36  Crinan 56  06 

37  Schallajiaig.  Colonsay  Inland 56  04 

38  Oban,  Firth  of  Lome 5*)  25 

39  Tobt>rmor\'.  Lsle  of  Mull 56  37 

40  I  Heynish,  Tiree  I.nland 56  29 

41  jLochMoidart 56  4S 

42  '  Loch  Novis 57  01 

43  '  Kyle  Rhea,  Isle  of  Skye 57  14 

44  !  Kyle  Akin,  Loch  Alsh 57  17 

45  Portree,  Lsle  of  Skye 57  24 

46  LochTorrldon 57  3.^ 

47  P<K)lewe,  Loch  Ewe 57  47 

•IH     Ullapool.  LcH'h  Broom 57  56 

49  Lochlnvcr 5s  09 

50  LochLttxfoM f»s  24 

ScotUtnd,  north  CiHi»t. 

51  Cape  Wrath 58  38 

:,2     LochEriboll r>.s  32 

V,     l>K'h  Tongue ,  .'>>^  31 

:>i     Thiip*o I  Tvs  37 

.V.     Mroma  Island,  south  .side '  5H  40 

Ireland,  rast  cowst. 

V.     I:-.!  Bav 55  03 

-,:      M^i.'l'-n  L^K'kn M  r)6 

V      ]',.. ••...' 54  40 

-  .      ;r   r,.i;.'hM.l.v. 51  39 

t,.     K...ar.l  i'.^iut.  Lough  Strangford...  54  18 


Sorth. 
o     t 
53  45 
53  45  i 

53  56  I 

54  03 

^  5-1  07  j 

54  33 
54  39 
54  43 
54  52 
M56 


54  25 
54  19 
54  09 
5-4  04 
54  14 


West, 


3  01 
2  42 
300 

2  48 

3  14 

8  36  j 
335 
3  30 
3  24  . 
3  13  I 


422 
422 
428 
4  S9 
442 


3  16 

3  36 

4  03 
4  26 

4  28 

4  33 

4  51 

5  07 
5  09 
505 

4  88 
4  49 
4  45 
4  33 
4  25 

4  14 

5  05 
5  36 

5  48 

6  13 

5  33 

6  10 

5  28 

6  04 
6  54 

5  53 
5  49 
5  40 

5  44  i 

6  11  j 

5  49 
5  40  ■ 
5  14  . 
5  17 
5  08 


6  00 
4  39 
4  24 
3  32 
3  07 


6  03 
5  44 
5  49 
5  32 
5  32 


A.m. 
0  12 
0  11 
0  12 
0  11 
0  18 

0  14 
0  14 
0  14 
0  14 
0  13 


Name. 


Page. 


Liverpool. 
Liverpool. 
Liverix)ol. 
Liverpool. 
Liverpool. 

Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 


0  17  I  Liverpool. 

0  17  I  Uverpool. 

0  18  ;  Liverpool. 

0  19  Liverp<x)l. 

0  19  I  Liverpool. 


0  13 
0  14 
0  16 
0  18 
0  18 

0  18 
0  19 
0  20 
0  21 
0  20 

0  19 
0  19 
0  19 
0  18 
0  18 

0  17 
0  20 
0  22 
0  23 
0  25 

0  22 
0  25 
0  22 
0  24 

0  28 

0  24 
0  *23 
0  23 
0  23 
0  25 

0  23 
0  Z\ 
0  21 
0  21 
0  21 


Greenock. 
Greenock. 
Greenock. 
Greenock. 
(ireeno<'k. 


Greenock 

Greenock 

Greenock 

Green(K'k 

Greenock 


313 
313 
313 
313 
313 

318 
313 
313 
313 
313 


813 
313 
313 
313 
313 


317 
317 
317 
317 
317 

317 
317 
317 
317 
817 


Greeno<'k 317 

Greenock ■  317 

<freen<K*k ;  317 

(ireen(H»k i  317 

GreentK-k I  317 


(Jreenoc'k- 
Grecnock. 
GreencH'k. 
Greenock. 
Greenock. 


Greenock 

(ireenock 

GreenrK'k 

(JreentK'k 

Greenock 


Time. 


Height. 


HW. 


LW.        HW.      LW. 


Greenock 

GreeiKK'k 

(ireenock 

(treentx^k 

Greenock 


Grcenm^k 317 

(JrfcntK'k 317 

(ireen<K'k ,  317 

(JreencK'k I  317 

Greenock 317 


0  20  Greenock... 

0  19  Greenock... 

0  18  (in'cmK'k... 

0  11  (tr«'«'n(K'k... 

0  12  Greene  K'k... 


317 
317 
317 
317 
317 


0  24     Kingstown "  321 

0  23     KinK^t(»wn |  321 

0  2;J  I  Kinpstown ■  321 

0  22      K  i  nKst< ) w n '  321 

0  22  i  Kingstown 321 


Greenicich  timr. 

h.  m.  I 

-0  16  I 
+0  08 
+0  04 


■+-0  08 
+1  00 

+0  06 
-0  04 
+0  16 
+0  31 
+1  80 


317 
317 
317 
817 
317 

317  I 
317  , 
317  . 
317 

317  I 

317  ' 
317  ' 
317  I 
317  I 
317  I 


h.m. 
-0  48 
-0  24 
-0  28 
-0  24 
+0  28 

-0  26 
-0  36 
-0  16 
-0  01 
+0  83 


Water^^pri 

-  l.t. 

-  9.2 
-^  0-2 
-16.6 
+  0.6 


— «•.  4 
—  1.- 
^0.4 


-LI 

-  1.4 

-  2.1 
-1.4 

-  6.6 


-U.3 

-O.l 
^U-2 
-0.5 


+0  04  -0  28   -  6.6  —0.6 

+0  09  -0  23   -  6.0  -0.4 

+0  10  -0  22    -  6.0  -Q.A 

+0  09  -0  23   -  6.6  — 1».6 

+0  07  -0  28   -  9.8  -LO 


+0  25  ! 
+0  01  ' 
-0  48 
-0  25 
+0  06 

-0  46 
-0  39 
-0  43 

-0  40  I 
-0  08 

-0  04 
-0  09 
000 
+0  45 
+1  16  , 
I 
+1  34 
+0  07  i 
-0  11  I 
-1  20 
+5  37 

+5  19  I 
+5  52  1 
+5  54 
+0  06 
+6  05 

+6  16 
+6  20 
-5  50 
-5  35 
-5  18 

-5  30 
-5  15 
-5  15 
-5  12 
-5  07 


-4  23 
-4  14 
-4  05 
-3  34 
-2  16 


+0  39 
+0  15 
-0  33 
-Oil 
+0  19 

-0  31 
-0  25 
-0  29 
-0  26 
+0  06 

+0  10 

+0  05 

0  00 

+0  59 

+1  29 


+15.6 

-  4.8 
+  10.5 
i-  2.5 
+  0.5 

+  6.0 
+  3.2 
+  3.2 

-  0.5  I 

-  L3  I 

-  2.2 

-  2.2 
0.0 

+  1.1 
+  0.4 


+1.6 
— <>.5 
+1.1 
-rO.3 
+4^1 

-•-0.8 
+0.4 
+0.4 
-0.1 


+1  48  ;  0.0 
+0  21  '-  L4 
+0  03  -  2.4 
-1  06  I-  6.6 
+5  51    -  5.8 


+5  82 
+6  05 
+6  07 
+6  19 
+6  18 

+6  29 
+6  S3 
-5  37 
-5  22 
-5  05 

-6  17 
-5  02 
-5  02 
-4  59 
-4  54 


-  4.9 

-  0.4 
+  1.4 

^  1.4 

-  0.5 

+  2.1  I 

+  2.8 
+  3.4 
+  3.9  j 
+  3.2  i 

+  3.2  ; 

-r  2.8 
+  2.8 
+  2.5  , 


3.2 


-4  10   +  3.7 
-4  01  1+  3.2  I 
-3  52    +  S.2  , 
-3  34    +2.1 
-2  03  ■-  2.1  I 


-4J.2 
-0.2 

0.0 
-0.1 

0.0 

0.0 
-0.2 
—0.2 
-0-6 
-0.6 

-0.5 
0.0 
+0.2 
+0.2 
+0.1 

+0.3 
+0.4 
+0.4 
+0.5 
+0.4 

+0.4 
+0.4 
+0.4 
+0-3 
+0.4. 


+0.5 
+0.4 
+0.4 
+0.3 
—0.1 


Dublin  time, 


-0  39 
-0  26 
-0  14 
+0  06 
-0  18 


-0  26 
-0  13 
-0  25 
+0  15 
-0  05 


I 


-  6.3  1 

-  8.6  ' 

-  1.2 
+  0.4 
+  3,0  ; 


-0.8 
-0,6 
-0.3 
-0.1 
+0.1  ' 


1  -♦ 
1  - 


1...- 
1. 


1.^ 


AND  TIDAL  CONSTANTS. 


445 


Interval. 


Mean. 


HWI.   I   LWI. 


1 

4  I 
5 

6  I 

7  I 
8 
9 

10 


11 
12 
13 
14 
15 


16 
17 
IH 
19 
20 

21 
22 
23 
24 
25 

2f> 

27 

2H 

29 

I  30 

I  31 
32 
33 
34 

'•  35 

36 
37 

;vs 

39 
40 

41 

'  42 

43 


44  I 
45 

46 
47 
48 
49 
50 


h.  m. 

10  40 

11  05  ; 
11  00  I 
11  an 
11  55  I 

11  00  1 

10  50 

11  10 
11  25 

0  00 


10  55 

11  00 
11  00 

10  58 
10  5C 


12  15 
11  50 
11  00 
11  20 
11  50 

11  00 
11  05 
11  00 
11  02 
11  35 

11  40 
11  35  , 
11  44 
0  05 
0  35 

0  .55  I 
11  50  ' 
11  30 
10  20 

4  50  ' 

4  3.5 

5  a5  , 
5  10  , 
5  20  I 
5  15 

5  30 
5  3.5 

5  50 

6  05 
G  20 

6  10 

6  2.5 

6  27 

()  30 

6  35 


Tropic. 


HHWI. 


'h.  VI. 
4  28 
4  53 
4  48 
4  53 
543 

4  48  I 
4  38  I 

4  68 

5  13 
5  48 


4  43 

4  48 ; 

4  48 
4  46  I 
4  44  ' 


6  03 

5  38 

4  48 

5  08 
5  38 

4  48 
4  53  I 
4  48 

4  50  I 
523  I 

5  28 

5  23 

6  18 
6  18 

6  48 

7  08 
5  38 
5  18 
4  08 

11  03 

10  47 

11  17  I 
11  22  ; 
11  32  I 
11  27 

11  42 

11  47  ' 

12  02  . 
12  17  I 

0  07  i 


12  22  ' 
0  12 
0  14 
0  17  ; 
0  22  ' 


I 


7  20  ' 
7  30 

7  40 

8  15 

9  35  I 


10  15 
10  30  i 

10  42 

11  00 
10  40  , 


1  07  I 
1  17  I 
1  27  1 
1  49  I 
3  22 


4  03 
4  18  ' 
4  06 
4  48 
4  28  I 


h.  m. 

10  37a 

11  Ola 
10  67a 

10  59ft 

11  52a 

10  57o 

10  47a 

11  07a 
11  22a 

-0  0-16 


10  51a 
10  56a 
10  56« 
10  54a 
10  52a 


12  13a 
11  46a 

10  58a 

11  17a 
11  47a 

11  58o 
11  03^1 
10  57« 

10  59a 

11  32<i 

11  36a 
11  31a 
11  41a 
0  026 
0  326 

0  525 
11  47a 
11  26<i 
10  1.5<* 

4  446 

4  306 

5  016 
5  aH6 
5  18/; 
5  126 

5  276 
5  336 

5  486 

6  OJV) 
6  186 

6  086 
6  2:^6 
6  256 
6  286 
6  3:^ 


7  18<i 
7  28« 

7  ;^i 

8  13fi 

9  31a 


10  10a 
10  26a 
10  38<i 
10  56<i 
10  36a 


LLWI. 


Range  of  tide. 


Mean 

(Mn). 


Spring 
(Sg). 


h.  m. 
4  316 
4  576 
4  516 

4  596 

5  466 

4  516 

4  416 

5  016 

5  166 

6  626 


4  476 
4  526 
4  526 
4  506 
4  486 


6  066 
5  456 

4  526 

5  136 
5  436  I 

4  526  , 

4  586  I 

4  536  I 

4  5.56  I 
6286 

5  346 

5  296 
5236 

6  246  I 

6  546 

7  146 

5  436  I 

6  2.56  I 
4  166  I 

11  12a' 

10  65a 

11  22a  1 
11  26« 
11  36a 
11  32a  ; 

11  47a 

11  51a 

12  06^1 
12  21a  : 

0  116  I 

0  02/> 
0  W) 
0  186 
0  216  I 
0  266 


1  116 
1  226 
1  326  I 
1  5;V) 
3  286 


4  116 
4  256 
4  116 
4  546 
4  326 


feet. 
19.6 
13.0 
21.1 
6.6 
21.4 

19.9 
19.8 
19.1 
19.8 
15.8 


15.2 
15.8 
15.8 
15.2 
12.4 


23.1 
.  4.9 
18.6 
11.4 


14.5 
12.0 
11.9 

8,9 

8.0 

7.1 
7.2 
9.1 
8.2 

8.8 

9.1 
7.9 
7.0 
3.2 
3.9 

4.7 

8.9 
10.4 
10.5 

9.6 

11.0  I 
11.7 
12.2 
12.6  ! 
12.0 

12.1 
11.7 
11.6 
11.4 
12.0 


12.5 
12.0 
12.1 
11.0 


3.2 
5.6 
7.9 
9.3 
11.7 


Neap 

(NpJ. 


feet 
25.4 
16.9 
27.4 
8.5 
27.8 

25.9 
25.7 
24.8 
26.7 
19.8 


19.7 
20.6 
20.5 
19.7 
16.1 


28.5 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 
14.7 
10.9 
9.8 

8.7 

8.8 
11.2 
10.1 
10.8 

11.2 
9.7 

8.6 
4.0 
4.8 

6.8 
10.9 

12. 8 
12.9 
11.8 

13.5 
14.4 
15.0 
15.5 
14.8 

14.9  ' 
14.4  I 
14.3 
14.0 
14.8 


15.4 
14.7  I 
14.9 
13.5  I 
9.0 


3.8 
6.7 
9.3 
11.1 
13.9 


Great 
tropic. 
(Gc). 


feet. 
12.9 

8.6 
13.9 

4.4 
14.1 

13.1 
13.1 
12.6 
13.1 
10.1 


10.0 
10.4 
10.4 
10.0 
8.2 


17.2 

3.6 
13.8 

8.4 

7.1 

10.8 
8.9 
8.8 
6.6 
5.9 

6.2 
5.3 
6.8 
6.1 
6.5 

6.7 
5.8 
5.2 
2.4 
2.9 

3.5 
6.6 
7.7 
7.8 
7.1 

8.1  I 
8.7 
9.0  I 

9.3  ' 
8.9 

9.0  ! 
8.7  ' 
8.6 

8.4  , 


9.3 

8.8 
9.0 
8.1  I 
5.4  ! 


2.6 
4.5  I 
6.3 
7.4 
9.4 


feet. 
21.3 
14.4 
22.9 
7.6 
23.2 

21.6 
21.5 
20.8 
21.5 
16.9 


16.8 
17.4 
17.4 
16.8 
13.8 


24.5 
5.5 
19.9 
12.4 
10.6 

16.6 
13.0 
12.9 
9.8 
8.8 

7.9 
8.0 
10.0 
9.0. 
9.7 

10.0 
8.7 
7.8 
3.8 
4.5 

6.3 
9.8 
11.3 
11.4 
10.5 

11.9 
12.7 
13.2 
13.6 
13,0 

13.1 
12.7 
12.6 
12.3 
13.0 


13.5 

12.8 
13.1 
11.9 
8.0 


3.8 
6.2 
8.7 
10.2 
12.7 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
1.0 
0.8 
1.0 
0.6 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


1.2 
0.6 
1.1 
0.9 
0.8 

1.0 
0.9 
0.9 
0.8 
0.7 

0.7 
0.7 
0.8 
0.7 
0.8 

0.8 
0.7 
0.7 
0.5 
0.5 

0.5 

0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.8 
0.9 


0.9 
0.8 
0.9 
0.8 
0.6 


0.5 
0.6 
0.7 
0.8 
0.9 


LWQ. 


feet. 
1.0 
0.8 
1.1 
0.6 
1.1 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


0.8 
0.3 
0.7 
0.6 
0.5 

0.6 
0.5 
0.5 
0.5 
0.4 

0.4 
0.4 
0.6 
0.5 
0.5 

0.5 
0.4 
0.4 
0.3 
0.3 

0.3 
0,5 
0.5 
0.5 
0.5 

0.6 
0.5 
0.6 
0.6 
0.6 

0.6 
0.5 
0.5 
0.5 
0.6 


0.6 
0.5 
0.6 
0.5 
0.4 


0.3 
0.3 
0.4 
0.5 
0.6 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


Tropic 
HW 

inter- 
val. 


h.  m. 


Tropic 
range. 


9  31 


I 


feet. 
1.4 
1.2 
1.5 
0.8 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 


1.2 
1.3 
1.3 
1.2 
1.1 


1.4 
0.7 
1.3 
IJ) 
0.9 

1.1 
1.0 
1.0 
0.9 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.5 
0.6 

0.7 
0.9 
1.0 
1.0 
0.9 

1.1 
1.1 
1.1 
1.2 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 


1.1 
1.1 
1.1 
1.0 
0.8 


0.5 
0.7 
0.8 
0.9 
1.0 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion ot 
the  com 
pass. 


feet. 
12.7 

8.4 
13.7 

4.2 
13.9 

13.0 
12.8 
12.4 
12.8 


9.8 
10.2 
10.2 
9.8 
8.0 


14.2 
S.0 

11.4 
7.0 
5.9 

9.0 
7.4 
7.4 
5.4 
4.9 

4.4- 
4.4 

5.6 
"6.0 
6.4 

5.6 
4.8 
4.3 
2.0 
2.4 

2.9 
6.4 
6.4 
6.4 
5.9 


7.2  I 
7.5 
7.8  I 
7-4  , 

7.4  I 
7.2 
7.2  I 
7.0 
7.4 


7.7 
7.4 
7.4 
6.8 
4.5 


1.9 
3.4 
4.7 
5.6 
7.0 


feet. 
10.7 

7.2 
11.5 

3.8 
11.6 

10.8 
10.7 
10.5 
10.7 
8.4 


8.4 
8.7 
8.7 
8.4 
6.9 


12.2 
2.7 
9.9 
6.1 
5.2 

7.7 
6.4 
6.4 
4.8 
4.3 

3.9 
3.9 

4.9 
4.5 

4.8 

5.0 
4.3 
3.8 

1.8 
2.2  I 

2.6  I 
4.8  ' 
6.6  I 
6.6 
5.2  I 


6.4 
6.2 
6.2 
6.1 
6.4 


6.6 
6.4 
6.4 
5.9 
3.9 


1.8 
3.0 
4.3 
6.0 
6.3 


West, 
o 
17.5 
17.5 
17.5 
17.5 
17.6 

18.0 
18.0 
18.0 
18.0 
18.0 


18.5 
18.6 
18.6 
18.6 
18.5 


18.0 
18.0 
18.5 
18.5 
18.5 

18.5 
18.5 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.5 
19.5 
19.5 
20.0 

19.5 
20.0 
19.5 
20.0 
20.5 


5.9 

20.0 

6.2 

20.0 

6.5 

20.0 

6.7 

20.0 

6.4 

20.5 

20.0 
20.0  i 
20.0 
20.0 
20.0 


20.0 
19.5 
19.5 
19.0 
19.0 


19.6 
19.6 
19.6 
19.0 
19.0 


446 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


EUROPE  (Wkst  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

Ireland,  east  coast — Continued. 

Strangford 

Newcastle,  Dundnim  Bay 

Cranfield  Pt.,  Carlingfora  Lough.. 

Newry,  Carlingford  Lough 

Dundalk 


Sorth. 


6  ,  Drogheda,  Boyne  River . 

7  I  Balbriggan , 

8  I  Howth 

9  Dublin,  Poolbeg  Light ... 
10  ,  Kingstown,  Dublin  Bay  . 


11  Bray  Head 

12  1  Wiclclow  .. 

13  .  Arklow 

14  Wexford... 

15  I  Tuskar 


Ireland,  south  coast. 


16 
17 

18 

i20 

21 
I  22 

123 
24 

["■ 

'  26 
27 
28 
29 


55  I 

56  I 

57  I 
58 
59 


C'arnsore 

Coninbeg  Rook,  Sal  tec  Islands 

Waterford,  Duncannon  Fort 

Dungarvan  Light,  Ballinacourty. 
Youghal 


Ballycottin 

QUEENSTOWN 

Kinsale 

Courtmacsherry . 
Clonakilty  Bay.. 

Cnstletownsend  . 

Baltimore 

Cape  Clear 

Crookhaven  


O  f 

o  / 

54  21 
M  11 
54  01 
54  09 
63  59 

5  34 
554 
604 

6  22 
6  18 

53  43 
53  37 
53  24 
53  20 
53  18 

6  15 
6  11 
6  04 
609 
608 

53  11 
52  58 
52  47 
52  19 
52  12 

607 
6  00 
6  11 
6  28 
6  13 

52  09 
52  02 

6  22 
6  40 

52  04 

783 

51  57 

7  61 

51  60 

7  59 

51  51 

8  18 

51  42 

8  30 

51  36 

8  40 

51  86 

8  52 

Ireland,  west  coast. 

Dunmanus  Harbor 

Castletown ,  Bearha ven 

Valentla  Harbor 

Castlemaine 

Dingle 

Smerwick  Harbor 

Tralee 

Carrigaholt,  Shannon  River  . 

Tarbert,  Shannon  River 

Limerick,  Shannon  River.... 

Liscanor  Bay 

Killeany,  Arran  Islands 

G  a  1  wa  y 

Kilkieran  Cove 

SlyncHead 


Inlflhbofin 53  37 

Clare  Island,  Clew  Bay 53  60 

Westport.  Clew  Bay 53  47 

Broaahaven  Harbor 54  13 

KillalaBay 54  14 


51  30 
51  28 
51  24 
51  29 


51  SO 
51  37 

51  56 

52  08 
52  07 

52  11  I 
52  16 

52  as  I 

52  36  I 
52  39 

52  65  I 

53  07 
53  14  ' 
53  17 
53  24 


Sligo  Harbor,  Oyster  Island  . 

MuUaghmore,  Sligo  Bay 

Donegal   

Killybegs 

Lough  Rosamore 


Ireland,  north  coast. 

Ballyness  Bar 

Sheephaven , 

Mulroy  Bay  Bar 

Rathmullan,  Lough  Swilly., 
Culdaff  Bay 


54  18 
54  27 
64  37 
54  35 
54  47 


55  08 
55  11 

55  15 

56  08 
65  18 


60 
61 
62 
6;} 
&4 


Moville,  Lough  Foyle 55  10 

Londonderry,  Lough  Foyle 54  59  I 

Coleraine 55  09 

Port  Rush 55  13 

Bally  castle  Bay j  55  12 


9  10  , 
9  24 
9  32 

9  43  I 


9  44 

9  63 
10  19 

9  43 
10  16 

10  24 
963 
9  41 
9  22 

8  38 

9  21 
9  38 
9  04 
9  41 

10  14 

10  15 
10  00 
9  32 
9  53 
9  12 

8  34 
8  26 
8  07 
8  27 
8  31 


8  08 
7  53 
7  45 
7  30 
7  10 

7  02 
7  21 
6  45 
6  32 
6  15 


0  25 
0  25 
0  24 
0  25 
0  25 

0  24 
0  24 
0  25 
0  26 
0  25 


0  25 
0  27 
0  28 
030 
0  31 

0  82 
033 
0  34 
0  35 
0  35 

0  37 
0  38 
038 
0  39 


0  39 
0  40 
0  41 
0  39 
0  41 

0  42 
0  40 
0  39 
0  37 
0  35 


0  37  Queenstown. 
0  39  !  Queenstown. 
0  36  Queenstown . 
0  39  Queenstown. 
0  41  ,  Queenstown. 


Kingstown 319 

Kingstown 819 

Kingstown |  319  t 

Kingstown ■  319  | 

Kingstown ;  319  ' 


Queenstown 323 

Queenstown 323 

Queenstown 323 

Queenstown I  323 

Queenstown i  323 

Queenstown I  323  i 

Queenstown i  323  | 

Queenstown 

Queenstown 323  ] 

Queenstown 323  , 

Queenstown I  323 

Queenstown I  323 

Queenstown '  323 

Q  ueenstown 323 


Queenstown . . . 
Queenstown... 
Queenstown . . . 

Queenstown 323 

Queenstown 323 


Queenstown . 
Queenstown . 
Queenstown. 
Queenstown . 
Queenstown . 


0  41 
0  40 
0  38 
0  40 
0  37 

0  34 
0  34 
0  82 
0  84 
0  34 


0  33 
0  32 
0  31 
OJJO 
0  29 


Queenstown . 
Queenstown. 
Queenstown . 
Kingstown  .. 
Kingstown . . 

Kingstown  .. 
Kingstown .. 
Kingstown  .. 
Kingstown  .. 
Kingstown . . 


0  28 
0  29 
0  27 


Kingstown  . 
Kingstown . 
Kingstown  . 
Kingstown . 
Kingstown  . 


Kingstown . 

Kingstown  . 

Kingstown  . 
0  26  i  Kingstown  . 
0  25     Kingstown  . 


323 
323 
323 
323 
323 

323 
323 
823 
323 
323 

323 
323 
323 
319 
319 

319 
319 
319 
319 
319 


819 
319  I 
819  I 
319  I 
319  ' 

319  1 
319  I 
319  , 
319  I 
319 


+0  06 
000 
-0  02 
-Oil 
-0  16 

-0  19 
-0  16 
-0  38 
-0  30 


-0  47 
-0  26 
-0  55 
-0  12 

-0  45 

-0  44 
-0  36  , 
+0  03  I 
+0  13  ■ 
+1  29 

-0  19 
-0  12  ' 
-0  11 
-0  07 
-0  09  I 

-0  05 

-0  01  I 
+0  12 
+6  39  I 
+6  55  I 

+6  52 
+6  47  I 
+6  46 
+6  45 
+6  49 


+6  51 
+7  00 
+7  07 
+7  08 
+7  17 

+8  31 
+9  25 
+7  47 
+7  29 
+7  43 


-0  07  -0.3 
0  00  0.0 
-0  15  '  -0.7 
-0  24  -1.3 
-0  29     -1.2 


-0  32 
-0  29 
-0  61 
-0  43 


0  00 
-0  89 
-1  08 
-0  26 
-0  58 

-0  57 
-0  49 
-0  10 
000 
+1  41 

-0  82 
-0  25 
-0  37 
-0  20 
-0  22 

-0  18  I 
-0  14  ! 
-0  01 
+6  62 
+7  08  j 

+7  05  I 
+7  00  , 
+6  68 
+6  68  I 
+7  02 


+7  M 
-^-7  18 
+7  20 
+7  21 
+7  30 

+8  44 
+9  37 
+8  00 
+8  07 
+8  21 


-L4     -0.1 
-L9     -0.2 
-3.0     -0.3  , 
-1.6  ,  -0.2  i 


I 


-2.6  ! 
-2.4  i 
-L8 
+L7 
-1.4 

-0.8' 

0.0 
+L3  1 
+1.7 
+3.6 

+1.1 
i-0.9  i 
-2.3  : 
+2.5 
+0.8  , 

-0.2 
-0.2 
+0.4 
-0.8 
-0.9  J 

'+0.1  I 
0.0 

+0.1 
0.0 

-0.4 


+0.2 
+0.4 

+a4 

+1.0 


-3.2 
-2.8 
-4.4 

—5.3  I 

-7.4  1 


0.^ 


I 


-0.1  , 
0.0  I 
+0.1 
+0.7 
+0.2  I 

+0.3  I 

+0,4 

+0.5 

+0.7 

-1.3 

+0.5  ' 

+0.5 

-0.7 

^0.!» 

-0.5 

+0.3 
+0.3 
+0.5 
-^0,4 
-rO.3 

-MX5 
+0.4 
+0.5 

+0.4 
+0.4 


+0.4 
+0.4 
+0.4 
+0.6 


1  1.  i 


2.2      -rO.2 


l.'>- 

i\:i 


0.0 

0.0 

-0.2 

-0.3 

-0.6 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diunial  wave. 

Mean  .sea  level 
above  planeof- 

1 

Varia- 

1   c 

Mt 

an. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 
(Xp). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
inter- 

Tropic 
range. 

Predic- 
lions. 

Tropic 
LLW. 

tion  of 

the  cora- 

pa.ss. 

o 

! ;?. 

HWI. 

LWI. 

HHWI. 

LLVVI. 

val. 

West 

/*.  m. 

h.  m. 

h.  m. 

h.  m. 

Seet. 

feet. 

Wet. 

M-K 

Sect. 

Sect 

h,  m. 

fret. 

fed. 

feet. 

o 

J 

0  15 

603 

0  12/) 

6  086 

8.7 

10.4 

7.0 

9.'6 

0.8 

0.4 

0.9 

5.2 

4.8 

19.0 

2 

10  50 

4  38 

10  47rt 

4  41/) 

11.7 

14.6 

8.5 

11.3 

0.7 

0.8 

1.1 

7.3 

5.6 

19.0 

3 

10  4;5 

4  33 

10  42a 

4  Wb 

12.6 

15.8 

9.2 

12. 2 

0.8 

0.8 

1.1 

7.9 

6.1 

19.0 

4 

11  30 

5  18 

11  27a 

5  21/) 

10.5 

13.1 

7. 7 

10.1 

0.7 

0.8 

1.0 

6.6 

6.0 

19.6 

f> 

10  40 

4  28 

10  37a 

4  31/) 

11.9 

•  14.9 

8.7 

11.5 

0.8 

0.8 

1.1 

7.4 

5.7 

19.6 

(> 

10  45 

4  33 

10  42a 

4  366 

9.3 

11.6 

6.8 

8.9 

0.7 

0.7 

1.0 

6.8 

4.4 

19.5 

/ 

10  25 

4  13 

10  22/J 

4  16/> 

10.2 

12.8 

7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

8 

10  55 

4  43 

10  52a 

4  466 

10.2 

12.7 

•7.5 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

9 

11  00 

4  48 

10  57a 

4  616 

10.4 

13.0 

7.6 

10.0 

0.7 

0.7 

1.0 

6.5 

6.0 

19.0 

10 

10  52 

4  27 

10  49a 

4  30/) 

8.8 

10.9 

6.4 

8.4 

0.7 

0.7 

1.0 

6.4 

4.2 

19.0 

11 

10  30 

4  18 

10  27a 

4  216 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

19.0 

12 

10  10 

3  58 

10  06a 

4  026 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.3 

19.0 

13 

7  45 

1  33 

7  39a 

1  396 

3.0 

3.8 

2.2 

2.8 

0.4 

0.4 

0.6 

1.9 

1.4 

19.0 

11 

7  05 

053 

7  Ola 

0  576 

3.9 

4.9 

2.9 

3.7 

0.4 

0.5 

0.6 

2.4 

1.8 

19.0 

lo 

5  30 

11  43 

6  26a 

11  47o 

7.0 

8.8 

6.1 

6.7 

0.6 

0.6 

0.9 

4.4 

3.3 

19.0 

16 

5  45 

11  58 

5  42a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

0. 7 

4.4 

3.6 

19.0 

17 

5  25 

11  38 

5  23<t 

11  40a 

9.9 

12. 8 

6.4 

10.2 

0.7 

0.5 

:      0.8 

6.4 

5.1 

19.0 

l.H 

5  05 

11  18 

5  03a 

11  20a 

9.5 

12.3 

6.2 

9.8 

0.7 

0.6 

0.8 

6.2 

4.9 

19.0 

19 

5  00 

11  13 

4  58<2 

11  15a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.5 

0.8 

6.2 

6.0 

19.6 

20 

5  02 

11  15 

5  00a 

11  17a 

9.7 

12.6 

6.3 

10.0 

0.7 

0.5 

0.8 

6.3 

5.0 

19.5 

21 

4  40 

10  53 

4  38a 

10  55a 

9.1 

11.8 

6.9 

9.4 

0.7, 

0.5 

0.8 

5.9 

4.7 

19.6 

22 

4  33 

10  59 

4  31a 

11  Ola 

9.5 

11.9 

6.6 

9.6 

0.7 

0.5 

6  48 

0.8 

6.0 

4.8 

20.0 

23 

4  30 

10  43 

4  28^1 

10  4.>t 

8.8 

11.4 

6.7 

9.1 

0.7 

0.5 

0.8 

6.7 

4.6 

20.0 

21 

4  20 

10  33 

4  18a 

10  35a 

8.2 

10.7 

6.3 

8.5 

0.6 

0.4 

0.7 

6.4 

4.2 

20.0 

2o 

4  15 

10  28 

4  13a 

10  30(i 

8.4 

10.9 

5.6 

8.7 

0.6 

0.4 

0.7 

5.4 

4.3 

20.0 

2rt 

4  10 

10  23 

4  08a 

10  25a 

8.2 

10.6 

5.3 

8.5 

0.6 

0.4 

0.7 

6.3 

4.2 

20.0 

27 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

6.1 

8.1 

0.6 

0.4 

0. 7 

6.0 

4.0 

20.0 

2S 

3  50 

10  03 

3  48a 

10  05<7 

6.8 

8.8 

4.4 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

20.5 

29 

3  57 

10  10 

355a 

10  12<i 

7.6 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

3.9 

20.5 

30 

3  40 

9  53 

3  39a 

9  65a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

1 
0.8 

4.7 

3.8 

20.6 

31 

4  00 

10  13 

3  59a 

10  15a 

7.1 

9.6 

4.1 

7.5 

0.4 

0.7 

0.8 

4.8 

3.9 

20.6 

32 

3  SO 

9  43 

3  29a 

9  45a 

8.0 

10.8 

4.6 

8.4 

0.4 

0.8 

'        0.8 

6.4 

4.3 

21.0 

33 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.6 

3^1 

3  40 

9  53 

3  39(i 

9  55f  I 

7.9 

10.7 

4.6 

8.3 

0.4 

0.8    ;        0.8 

1 

5.4 

4.3 

21.0 

35 

3  40 
3  50 

9  53 
10  03 

3  89a 
3  49<i 

955a 
10  05a 

8.4 
9.1 

11.4 
12.3 

4.9 
6.3 

8.8 
9.5 

0.4 
0.6 

0.8 
0.8 

0.9 
0.9 

5.7 
6.2 

4.6 
4.9 

21.0 
20.5 

3*'. 

37 

4  30 

10  43 

4  29<i 

10  46a 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9  i 1         1.0 

6.9 

6.4 

20.5 

•6S 

4  42 

10  ,55 

4  41a 

10  66a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

39 

6  00 

0  13 

5  69fi 

0  146 

13.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.3 

20.6 

40 

4  10 

10  23 

4  09a 

10  25a 

10.1 

13.7 

6.9 

10.6 

0.6 

0.9 

1.0 

6.8 

6.4 

20.5 

41 

4  15 

10  28 

4  14a 

10  -MkL 

9.9 

13.4 

6.7 

10.4 

0.5 

0.9 

1.0 

6.7 

5.2 

21.0 

42 

4  19 

10  19 

4  18<i 

10  20<x 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9    

1.0 

7.5 

6.9 

21.0 

43 

4  20 

10  33 

4  19a 

10  84a 

11.2 

15.1 

6.5 

11.7 

0.5 

0.9    

1.0 

7.6 

5.8 

21.0 

44 

4  16 

10  29 

4  15a 

10  30a 

9.8 

13.2 

5.7 

10.3 

0.6 

0.8 

0.9 

6.6 

5.1 

21.0 

45 

4  20 

10  33 

4  19a 

10  35fi 

9.0 

12.1 

6.2 

9.4 

0.5 

0.8 

0.9 

6.0 

4.7 

21.5 

4ti 

4  25 

10  38 

4  24a 

10  40a 

9.0 

12.2 

6.2 

9.4 

0.6 

0.8 

0.9 

6.1 

4.7 

21.6 

47 

4  40 

10  53 

4  39a 

10  55<i 

9.4 

12.7 

5.5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

21.0 

4H 

4  50 

11  03 

4  49a 

11  a5<t 

7.7 

10.4 

4.5 

8.1 

•0.4 

0.8 

0.8 

6.2 

4.0 

21.5 

49 

5  10 

11  23 

6  09a 

11  25a 

7.6 

10.2 

4.4 

7.9 

0.4 

0.8 

0.8 

6.1 

4.0 

21.0 

50 

5  10 

11  23 

6  09a 

11  25a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

6.7 

4.4 

20.5 

51 

5a5 

11  18 

5  04a 

11  20<i 

8.3 

11.2 

4,8 

8.7 

0.4 

0.8 

0.9 

.5.6 

4.4 

20.5 

f>2 

5  05 

11  18 

5  04a 

11  20a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.5 

53 

5  03 

11  16 

5  02<( 

11  18<i 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

6.6 

4.4 

21.0 

t>l 

6  07 

11  20 

5  06a 

11  22a 

8.1 

10.9 

4.7 

8.0 

0.4 

0.8 

0.8 

6.4 

4.2 

21.0 

65 

5  10 

11  23 

5  09<t 

11  25a 

8.6 

11.4 

5.3 

9.0 

0.4 

0.8 

0.9 

5.7 

4.5 

21.0 

6(1 

5  20 

11  33 

5  19a 

11  35^1 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0. 9 

6.8 

4.6 

20. 5 

57 

5  28 

11  41 

5  27a 

11  43^1 

8.7 

11.6 

6.3 

9.1 

0.4 

0.8 

0.9 

5.8 

4.5 

20. 5 

5H 

5  :«) 

11  43 

5  29<t 

11  4.5<i 

9.3 

12.4 

5.7 

9.7 

0.5 

0.9 

1.0 

6.2 

4.8 

20.5 

59 

5  40 

11  53 

5  39a 

11  5.5a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

3.5 

20.5 

r>o 

61 

6  55 

7  48 

0  43 

1  35 

6  54a 

7  47a 

0  4.5/) 

1  376 

5.6 
6.0 

7.5 
8.0 

3.4 
3.6 

6.0 
6.4 

0.3 
0.3 

0.7 
0.7 

0.8 
0.8 

3.8 
4.0 

3.0 
3.2 

20.0 
20.5 

62 

6  12 

0  00 

6  11a 

0  026 

4.7 

6.2 

2.9 

5.1 

0.3 

0.7 

0.8 

3.1 

2.6 

20.0 

r»3 

5  55 

6  10 

008 
0  23 

5  54a 

6  09a 

0  106 
0  25/) 

3.8 
2.1 

5.1 

2.8 

2.3 
1.3 

4.2 
2.5 

0.3 
0.2 

0.7 
0.6 

0.8 
0.7 

2.6 
1.4 

2.1 
1.3 

20.0 
20.0 

Gl 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Standard  port  for 
reference. 


Station. 


Lati- 
tude. 


Longitude. 


Name. 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


;  Rati" 
Height.  of 


HW. 


LW. 


EUROPE  (West  Coast)— Cont'd.   , 

THE  BRITISH  ISLANDS— OOntinUCd.   I 

Hebridet,  or  We^em  Ma.  ,  -'^'^'^*' 

I    o    . 

3t.  Kilda  Inland 57  48 

Barra  Head.  Bernera  Island 56  47 

Loch  Skiport.  S.  Uist v...|  57  20 

Loch  Boisdale.  S.  Uist j  57  09 

Loch  Maddy,  N.  Ulat 57  H6 

Monach  Island  Light 57  32 

East  Loch  Tarbert ,  Harris  Id ,  57  51 

West  Loch  Tarbert.  Harris  Id 57  55 

Stornoway,  Lewis  Island I  58  11 

Bernera,  Loch  Koag,  Lewis  Id j  58  14 

I 
Orkney  Idands. 


11  ,  Stromness,  Mainland,  or  Pomona  I.   58  58 

12  ,  Kirkwall,  Mainland,  or  Pomona  I..,  58  59 

13  I  Otterswick,  Sanday  Island 59  16 


I 


Shetland  Islandt.  I 

Scaddon,  Fair  Isle i  59  31 

Sumburgh  Head,  Mainland  Id '  59  51 

Lerwick,  Mainland  Island 60  09 

Balta,  Unst  Island 60  45 

i 

FAROE  ISLAKDe. 

Fugloe  Fiord I  62  19 

Leervigo  Fiord 62  15 

Myggenaes  Fiord 62  08 

Suderoe  Fiord ,  61  42 

BELGIUM. 

Nieuport 61  09 

Ostende i  51  14 

Blankenberghe '  51  19 

Antwerp,  Scheldt  River 51  14 

Lief kenshoek,  Scheldt  River 51  18 


XETHERLAKm,  OR  HOLLAND. 

Vlissingen  or  Fla«hinff,  Schelde  R. . 

Ter  Neuzen,  Schelde  R 

Hansweert,  Schelde  R 

Wemeldinge 

Zierikzee 


61  26 
51  21 
51  26 
51  31 
51  38 


Bmuwershaveu 51  43 

Hellevoetsluis '  51  49 

WillemsUid 51  42 

Dordrecht,  Oude-Maas  R i  51  48 

Gorinchern,  Rhine  R ]  51  50 

Rotterdam,  Nieu we-Maas  R 51  55 

Hoek  van  Holland I  51  59 

Ymuiden I  52  2S 

Helder ;  52  58 

Vlieland 53  18 

Harlingen, Zuiderzee I  53  11 

Durgerdam,  Zuider  Zee 52  23 

West  Terschelling  Light '  53  21 

Ameland  Island  Light I  53  27 

Schiermonnikoog  Island  Light 53  29 

Delfzyl,  Ems  River 53  20 


GERMAITY. 

North  Sea. 


Emden,  Ems  River 

Borkum  Island,  Ems  River  Entr . . 

Nordeniey  Light 

Wangeroog  Island,  Jade  R.  Entr.. 


53  21 
53  35 
63  43 
53  47 


Wett, 


o  / 
8  35 
7  39 
7  08 
7  10 
7  06 

7  42 
6  45 
6  55 
6  22 
650 


8  31 
2  58 
233 


1  39 
1  16 
1  10 
050 


6  16 

6  43 

7  28 
7  00 


0  34 
0  31 
0  29 
0  29 

0  28 

0  31 
0  27 
0  28 
0  25 
0  27 


0  14 
0  12 
0  10 


2  43 

2  56 

3  07 

4  24 
4  17 


8  84 

3  50 

4  00 

3  59 
854 

355 

4  08 
4  26 
4  40 
6  00 

4  2^' 
4  08 
4  'M 
4  46  . 

4  04 

5  24 

4  59 

5  13 

5  37 

6  09 
6  56 


Kingstown 

Kingstown 

Kingstown 

Kingstown 

Kingstown 

Kingstown 

Kingstown 

-Kingstown 

Kingstown 

Kingstown 


Kingstown 
Kingstown 
Kingstown 


821 
321 
321 
321 
321 

321 
321 
321 
321 
821 


321 
321 
321 


0  07  Kingstown 821 

0  05  Kingstown 821 

0  05  Kingstown 321 

0  03  Kingstown 821 


I 


025 
0  27 
0  30 
0  28 


1 


Hamburg. 
Hamburg.. 
Hamburg., 
Hamburg.. 


EaM. 


0  11 
0  12 
0  12 
0  18 
0  17 


0  14 
0  15 
0  16 
0  16 
0  16 

0  16 
0  17 
0  18 
0  19 
0  20 

0  18 
0  17 
0  18 
0  19 
0  20 

0  22 
0  20 
0  21 
0  22 
0  25 
0  28 


329 
829 
329 
329 


Dover 806 

Dover 805 

Dover 805 

Dover 805 

Dover 805 


7  11  0  29 

6  40  I  0  27 

7  13  0  29 
7  54  ;  0  32 


Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 

Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 

Hamburg. 
Hamburg, 
Hamburg. 
Hamburg. 
Hamburg. 

Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg, 


Hamburg 
Hamburg 
Hamburg 
Hamburg 


329 
329 
829 
329 
329 

329 
329 
329 
329 
829 

329 
829 
329 
829 
829 

329 
829 
329 
329 
329 
329 


829 
329 
329 
329 


Local  time. 

h.m. 
+6  53 

4-7  08 
+7  15 
+7  08 
+7  28 


+7  07 
+7  29 
+7  23 
+8  08 
+7  33 


-2  02 
-0  56 
-1  60 


-0  03 
-1  18 
-0  83 
-1  23 


+6  11 
+7  61 
+3  66 
-1-0  56 


h.m. 
+7  06 

+7  20 
+7  27 
+7  20 
+7  40 


Jflean  Low 
Water^liring^ 

feet. 
+0.8 
-0.1 


+7  19 
+7  41 
+7  35 
+8  20 
+7  45 


-150 
-0  43 
-188 


+1.0 
+1.3 
+1.2 

+0.8 
+2.0 
+0.4 
+1.8 
-0.2 


-L2 
-L2 
-0.2 


+0.6 

+0.5 

+0.6  I 

+0.7  ] 

+0.6  ' 


+0  09  ,  -6.4 
-105  -5.4 
-0  11  -4.6 
-1  11     -4.2 


-0.4 
-0,3 
-0.2 
-0.2 


+4  63 
+6  33 
+2  88 


-0.7    +a7 
-0.7     +0.8 

+1.7     +L1 
-0  22  :  -2.8     +0.6 

I  1 


Greemeichtime. 


+1  21 
+1  17 
+1  15 
+6  19 
+4  20 


+0  20 
+0  30 
+0  14 
+4  18 
+3  19 


AmHerdam  time, 
U°  53'  East. 


-2.7  I  +0.1 
-2.4  +0.2 
-5.6  I  -0.2 
-3.5  1  +0.1 
-2.1     +0.3 


-4  12 
-3  45 
-2  57 
-2  28 
-2  62 

-3  13 
-2  29 
-1  33 
-0  10 
+0  34 

-1  14 
-3  12 
-2  22 
+0  14 
+3  13 

+3  50 
-4  38 
+3  14 
+3  53 
+4  10 
+5  86 


-5  09  I  +7.4 

-4  44  +8. 1 

-4  06  I  +8.8 

-4  14  +6.4 

-4  84  1  +8.9 


-4  61 
-2  63 
-1  61  t 
+0  03  I 
+1  49 


+2.4 
+0.2 
+1.0 
-0.2 
-3.0 


-  1  02  -1.1 
-3  33     -0.4 

-  1  64  -O.S 
+  0  22  -2.2 
+  2  01  I  -0. 5 

I 
+.3  24     -L8 

-  5  49  I  -5.1 
+  1  89  -1.4 
+  2  38  i  -1.2 
+  2  55  -1.6 
+  4  64     +8.7 


Time  meridian, 
15°EatL 


-4  01 
-6  28 
-5  45 
-5  26 


-5  19  +1.6 
-7  45  I  -0.2 
-7  02  +0.2 
-6  43  ,  +0.9 


+L1 
+1.0 
+0.9 
+0.6 
+0.6 

+0.5 
+0.3 
+0.2 
+0.2 
+0.1 

+0.1 
+0.3 
+0.4 
+0.2 
+0.3 

+0.2 
0.0 
+0.2 
+0.2 
+0.2 

+a5 


+0.8 
+0.6 
+0.6 
+0.8 


i.ce 

l.LU 
1.1C 
l,lr 


+0.6 

U'l 

+0.8 

LH 

+0.4 

0,9S 

+0.8 

LV. 

+0.4 

C^ 

+0.4 

0.S 

-H).2 

as 

+0.4 

iiftf 

0.42 
0.43 

ass 


0." 

LD 


O.M 

as 


2.02 
2.15 
2.37 
1.77 
1.5S 

LSI 

0.* 
1.13 
O.W 
0.50 

0.^1 

at.1 

O.Si7 

0.74 
0.77 
0.71 


1.13 
O.is 
0.M 
l.ifi 


AND  TIDAL  CONSTANTS. 
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Interval. 


?l 


11 
12 
13 


14 
15 
16 
17 


18 
19 
20 
21 


22 
23 
21 
25 
26 


27  I 
I  28  , 
'  29 

30 

31 

32 
33 
31 
3;') 
36 


48 


60 

I  61 

I 


h.  m. 
5  20 
5  35 
5  42 

5  35 

6  55 

5  34 
5  56 

5  50 

6  35 
6  00 


8  50 

9  57 
9  03 


10  50 
9  35 

10  20 
9  30 


11  05 
0  20 
8  50 
550 


0  10 
0  07 
005 
4  15 
3  15 


0  57 

1  25 

2  14 
2  43 
2  19 


h.m. 
11  32 
11  47 
11  W 

11  47 

12  07 

11  46 

12  08 
1J02 

022 
12  12 


2  37 

3  44 
2  50 


4  37 

3  22 

4  17 
3  17 


4  52 
6  32 
2  37 
12  02 


6  22 
6  33 
6  17 
10  27 
9  27 


7  30 

7  56 

8  35  ; 
8  27  ; 
8  07  I 


h.  m. 
5  19a 
634a 
5  41rt 
5  34« 
5  Ma 

5  33a 

6  66a 

5  49a 

6  Ua 
6  59a 


8  49a 

9  56a 
9  02a 


10  49a 
9  34a 

10  19a 
9  29a 


11  04a 
0  196 
8  49a 
5  48a 


0  156 
0  126 
0  116 
4  216 
3206 


1  496 

2  226 

3  106 
3  856 
3  106 


1  58 

7  50 

2  406 

2  43 

9  49 

3  3(V)  1   ] 

3  40 

10  52 

4  3f.6 

5  04 

0  22 

6  016 

6  49 

2  09 

6  376 

3  59 

11  41 

5006 

] 

2  00 

9  09 

2  446 

: 

2  51 

10  49 

3  336 

528 

0  41 

7  016 

8  28 

2  21 

9206 

9  07 

3  46 

9  566 

0  87 

656 

1  066 

8  30 

2  20 

9  526 

9  10 

300 

10  306 

9  30 

8  20 

10  606 

11  19 

522 

12  106 

0  24 

6  86 

0  19a 

10  20 

4  08 

10  146 

11  06 

4  53 

10  596 

1127 

5  15 

11  216 

h.  m. 
11  34a 
11  49a 
11  66a 

11  49a 

12  09a 

11  48a 

12  10a 
12  04a 

0226 
12  14a 


2  396 
8  466 
2  526 


4  396 

3  246 

4  196 
3  196 


4  546 
6  346 
2  396 
12  04a 


6  216 
6  3*26 
6  156 
10  266 
9266 


8  24a 

8  43a 

9  28a 
9  11a 
8  46a 

8  26a 
10  42a 
12  OHii 

1  086 

2  526 

12  83a 

10  4'2a 

11  28^1 
1  32a 

3  28a 

4  54a 

7  52a 

3  16a 

8  56a 

4  16a 
6  12a 


6  44a 

4  17a 

5  02a 

6  24a 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean    Spring    Neap 

(Mn).  ;    fSg).     (Np). 


feel. 

feet. 

9.0 

12.2 

8.2 

11.1 

9.1 

12.3 

9.4 

12.7 

9.3 

12.6 

9.0 

12.2 

10.0 

13.5 

8.7 

11.7 

9.9 

13.4 

8.1 

11.0 

7.3 

9.9 

7.3 

9.8 

8.1 
3.7 

11.0 
5.0 

3.8 
4.4 

4.7 


4.8 
4.7 
6.8 
2.9 


12.3 
12.6 


11.6 
12.7 


12.5 
13.3 
14.1 
11.0 
9.5 

8.1 
6.1  I 
7.0 
5.8 
3.1 

6.0 
5.5 
6.6 
3.8 
6.4 

4.2 
1.1 
4.6 
4.8 
4.4 
9.4 


7.0 
5.4 
5.8 
6.3 


5.2 
6.0 
6.4 


6.5 
6.4 
9.3 
4.0 


15.7 
16.1 
12.5 
14.8 
16.3 


14.8 
15. 5 
16.1 
12.4 
10.8  ■ 

9.2  i 
6.8  ; 
7.7 
6.2  ! 
3.4  , 


6.2 
4.8 
6.3 
6.5 
5.4 

5.2 
5.8 
5.0 
5.7 
4.7 


4.2 
4.2 
4.7 


2.2 
2.2 
2.6 
2.7 


2.8 
2.7 
3.9 

1.7 


8.4 
8.5 
6.7 
7.8 
8.6 


9.7  , 
10.8  I 
12.7 

9.3  I 

8.1 

6.8 
5.4 
6.2  I 
5.4 
2.7 


5.4 

4.6 

6.2 

4.7 

6.4 

4.6 

4.3 

2.7 

6.2 

4.4 

Great 

tropic  I  HWQ. 

(Go).  I 


6.2 

4.4 

4.8 

3.5 

1.2 

0.9  ' 

5.2 

'  3.9  , 

5.4 

4.1  1 

5.0 

3.7  1 

10.7 

8.0  1 

8.9 

5.0  1 

6.8 

3.8 

7.3 

4.1  , 

8.0 

4.5  1 

feet, 
9.4 
8.6 
9.5 
9.8 
9.7 

9.4 
10.4 

9.1 
10.3 

8.5 


7.7 
7.7 
8.6 


4.1 
4.2 
4.8 
5.1 


5.2 
5.1 
7.2 
3.3 


13.5 
13.8 
10.9 
12.6 
13.9 


13.2 
14.1 
14.9 
12.0 
10.5 

9.0 
6.9 
7.7 
6.4 
3.6 

5.7 
6.2 
6.1 
4.5 
6.1 

4.6 
1.4 
5.3 
5.6 
5.1 
10.3 


7.3 
5.7 
6.1 
6.6 


feet. 
0.6 
0.4 
0.6 
0.6 
0.5 

0.6 
0.6 
0.4 
0.5 
0.4 


0.3 
0.3 
0.4 


0.2 
0.2 
0.3 
0.3 


0.3 
0.3 
0.3 
0.2 


O.S 
0.3 
0.3 
0.3 
0.3 


0.6 
0.6 
0.7 
1.1 
1.0 

1.0 
1.0 
1.0 
0.8 
0.8 

1.0 
1.0 
0.8 
0.9 
0.7 

0.7 
0.3 
0.8 
0.9 
0.7 
0.7 


0.9 
0.7 
0.8 
0.8 


LWQ. 


feet. 
0.9 
0.8 
0.9 
0.9 
0.9 

0.9 
0.9 
0.8 
0.9 

0.8 


0.7 
0.7 
0.8 


0.6 
0.6 
0.7 
0.7 


0.7 
0.7 
0.7 
0.6 


0.9 
1.0 
0.8 
0.8 
0.9 


0.8 
0.8 
0.8 
1.0 
0.9 

0.8 
0.6 
0.5 

o:6 

0.3 

0.4 
0.4 
0.3 
0.5 
0.7 

0.3 
0.4 
0.6 
0.5 
0.4 
1.0 


0.5 
0.5 
0.6 
0.5 


ri4»Tiai  ^^^^^    Mean  sea  level 
Diurnal  wave,  jabiweplancof- 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


h.  m. 


6  43 


18  01 
18  17 
18  53 


feet 
kO 
0.9 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
1.0 
0.9 


0.8 
0.8 
0.9 


0.7 
0.7 
0.8 
0.8 


0.8 
0.8 
0.8 
0.7 


1.0 
1.0 
1.0 
1.0 
1.0 


Predi<;- 
tions. 


1.0 
1.0 
1.1  ' 
1.4 
1.4 

1.3 
1.1 
1.1 
0.9 

0.8 

1.1 
1.1 
0.9 
1.0 
1.0 

0.7 
0.5 
1.0 
1.1 
1.1 
1.2 


1.0 
0.9 
0.9 
1.0 


feet. 
6.1 
5.0 
6.2 
6.4 
6.3 

6.1 
6.8 
5.8 
6.7 
5.5 


5.0 
4.9 
6.5 


2.6 
2.6 
8.0 
3.2 


8.2 
8.2 
4.6 
2.0 


7.8 
8.0 
6.2 
7.4 
8.2 


7.4 
7.7 
8.0 
6.2 
5.4 

4.6 
3.4 
3.8 
3.2 

1.7 

2.7 
8.1 
3.2 
2.2 
8.1 

2.4 
0.6 
2.6 
2.7 
2.5 
5.3 


4.4 
3.4 
3.6 
4.0 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 


feet. 
4.7 
4.3 
4.8 
4.9 
4.8 

4.7 
5.2 
4.5 
6.1 
4.2 


3.8 
3.8 
4.3 


2.1 
2.1 
2.4 
2.6 


2.7 
2.6 
3.5 
3.7 


6.9 
7.1 
5.6 
6.4 
7.1 


6.7 
7.6 
7.9 
6.0 
5.2 

4.4 
3.3 
3.8 
3.1 
1.7 

2.7 
3.0 
2.9 
2.1 
3.0 

2.3 
0.7 
2.6 
2.6 
2.4 
5.2 


3.6 
2.8 
3.0 
3.2 


West, 
o 
22.0 
21.0 
21.0 
21.0 
21.0 

21.0 
21.0 
21.0 
21.0 
21.0 


19.0 
19.0 
18.5 


18.0 
18.0 
18.0 
18.0 


22.0 
22.6 
22.5 
22,0 


14.0 
14.0 
14.0 
13.5 
13.6 


13.6 
13.5 
13.5 
13.5 
13.5 

13.5 
13.5 
13.5 
13.0 
13.0 

13.5 
13.6 
13.5 
13.5 
13.5 

13.0 
13.0 
13.0 
13.0 
13.0 
12.5 


12.0 
12.5 
12.0 
12.0 


31983—08 29 
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TABLE  3.— TIDAL  DIFFERENCES 


25 
26 
27 

I  28 

129 


40 
41 
42 
43 
44 

45 
46 

'  47 

,  48 

49 

'50 
I  51 

152 

'  63 

51 


Station. 


EUROPE  (West  Coast )--Cont'd. 
GEBXANY— continued. 
North  Sea — Continued. 


Hooksiel.  Jade  River.  .^ I  53 

Wilhelmshaven,  Jade  River :  53  31 


Hohe  Weg  Light.  Weser  River 53  43 


RedSand  Light 53  51 

^     ght. 
Bremerhaven,  Weser  River 53 

Braake,  Weser  River . 
Elsfleth,  Weser  River  . 
Veeesack,  Weser  River. 

Helgoland  Island 

Elbe  R.  E.,  outer  light  vessel  No.  l.| 


Cuxhaven,  Elbe  River . 
Brunsbiittel,  Elbe  River  . . 
Gluckstadt.  Elbe  River  ... 
Brunshausen,  Elbe  River . 
Lahe»  Elbe  River 


53  52 
53  53 
53  47 
53  37 
53  35 


Hamburg,  Elbe  River 53  33 

BUsum 54  08 

Eider  River  Eutr.,  light  vessel 54  16  , 

Tonnlng,  Eider  River 54  19 

Husum , 54  29 

Pellworm  Island 54  31 

Wyk,  Fohr  Island ;  54  41 

Amrum  Island I  54  38 

Lister-deep,  Fairway  buoy !  55  05 


North  Sea, 

Sonderho,  Fano  Island. 
Nordby. 


Hierting 

Blaavand  Point . 
Horn  Reefs 


Thybo  Ron 

Hlrtshals 

Skagen  or  the  Skaw 

Copenhagen,  Baltic  Sea . 


>'0RWAY. 


55  20 
55  27 
55  31 
55  83 
55  M 

55  48 

56  43 

57  36 
57  44 
65  42 


Frederickstad 69  IS 

Oscarsborg 59  40 

Christiania 59  55 

Frederiksvaern 69  01 

Oster-Risoer 58  43 

Arendal 58  27 

Christiansand 58  08 

Tananger 58  55 

Stavanger 58  59 

Skudesnaes 59  08 

Bergen 60  24 

RomRdals  Islands 62  45 

Christiansund 63  08 

Trondhjem  or  Munfcholm 63  27 

Traen  Islands 66  31 

Vaero,  Lofoten  Islands 67  38 

Andenaes,  Lofoten  Islands 69  12 

Troms<)e 69  40 

Hammerfest 70  40 

Vardoe 70  20 


Petshenga  Buy 69  38 

Kola 68  49 

Tcriberskoi  Buy 69  07 

Sem  or  Seven  Islands 68  49 

Sviatoi  Noss 68  09 


8  42 

9  06 
9  24 
9  31 
938 

9  59 
8  52 
8  19 

8  57 

9  01 

8  41 
8  34 
823 
827 


828 
825 
8  21 
8  05 

7  19 

8  11 

8  14 

9  57 
10  88 
12  36 


10  57 
10  87 
10  44 
10  05 
9  15 

8  46 
8  00 
5  31 
5  44 
5  18 

5  18 

6  00 
8  00 

10  24 
12  02 

12  37 
16  11 
19  00 
23  40 
31  06 


31  24 
83  00 
35  09 
37  22 
39  49  ! 


0  85 
0  36 
0  38 
088 
0  89 


Hamburg 329 

Hamburg |  829 

Hamburg 329 

Hamburg 829 

Hamburg 829 


0  40  Hamburg 329 

0  35  ;  Hamburg •  329 

0  33  I  Hamburg |  329 

0  36  Hamburg 829 

0  86  Hamburg 829 


085 
084 
084 
084 


084 
084 
0  S3 
0  82 
0  29 

083 
088 
0  40 
0  48 
060 


0  44 
0  42 
0  48 
0  40 
0  87 

035 
032 
022 
0  23 
0  21 

0  21 
0  24 
0  32 
0  42 

0  48 

050 

1  Oo 
1  16 

1  85 

2  04 


2  06 
2  12 
2  21 
2  29 
2  39 


Hamburg 329 

Hamburg 829 

Hamburg 829 

Cape  Town 


3  52 
2  49 

1  62 
0  53 
085 

000 
820 
504 

2  47 
222 

2  61 
255 
400 
0  47 


+  1  05 

+  1  27 

+  1  29 

4-  0  25 

-  1  37 

-8  47 
-222 

-  2  11 
-12  08 
+  4  38 


-  7  81 
-7  01 

-  7  84 

-  7  53 

-  8  22 

-906 
+  8  11 

-  8  43 

-  8  43 
-305 


Cape  Town 269     -  3  02 

Hamburg 329  '  +  6  16 

Hamburg 829  .  +  6  32 

Hamburg 829  j  +  6  40 

Hamburg 329     +  6  51 

Hamburg 329+7  04 

Hamburg 329-4  20 

Hamburg 829  !-  3  88 

Hamburg 329     -8  18 

Hamburg 329     -0  25 


Cape  Town 

Cape  Town 

Cape  Town 

Cape  Town 269 

Cape  Town 


Apia 

Apia 

Apia 

Galveston :    129 

Galveston 129 


Astoria . 
Astoria . 
Astoria . 
Astoria . 
Astoria . 


157 
167 
157 
167 
157 


Astoria 157 

Cape  Town 269 

Cape  Town 269  ■ 

Cape  Town 269  i 

■Cape  Town 269  ' 


Hamburg 829 

Hamburg 329 

Hamburg 329 

Hamburg 329 

Hamburg I  329  i 


5  10     +2.8  +0.9 

4  07     +2.8  -f-0.9 

8  10  1  +2.7  +0.9 

2  11      +L8  +0.8 

1  52     +L3  +0.7 


OOO 
4  87 
6  21 
405 
339 

4  09 
4  13 
6  18 
0  45 


+  I  06 
+  1  27 
+  130 
+  026 
-185 

-8  47 
-222 
-  2  11 
-10  65 
+  5  16 


-820 

-  8  11 

-  8  14 

-  8  51 

-  9  17 

-  9  29 
+  2  59 

-  8  40 
-8  43 

-  3  M 

-309 
+  4  59 
+  6  15 
+  6  21 
+  684 

+  5  46  , 

-  5  87  . 

-  4  65  : 

-  4  23 

-  1  36 


Local  time. 
0  41 


+  1  44 
+  2  05 
+  2  11 
+  3  10 
+  4  05 


+  1  01 
+  056 
+  1  65 
+  2  50 


0.0 
+4.2 
+2.4 
+8.7 
+3.4 

+2.4 

+0.7 
+  1.6 
-0.6 


+0.6 
+0.2 
0.0 
+0.4 
+0.2 

-1.0 
-L3 
-1.8 
-0.4 
-0.8 


-6.0 
-6.6 
-6.6 
-6.6 
-6.6 

-6.8 
-3,0 
-2.6 
-2.4 
-2.2 


0.0 
+1.0 
1-0.9 
fl.O 
+1.0 


L2 

Lii  I 
LI'.'  ^ 

H» 
]X 
1.:, 
1+  ■ 


+0.8  1  1.5 

+0.7  '  I.t» 

+0.8  I.1J 

0.0;  La 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 
-0.2 
+0.2 
+0.2 


-L2 
-1.4  , 
-L2 
-L2 
-1.2 

-L2l 

-0.4 

-0.4 

-0.2 

-0.4 


-0.4 

-0.2 

-1.3 

+0.6 

-LO 

+0.6 

+  1.1 

+0.9 

-0.3 

+0.7 

+1.5 

+1.0 

0.0 

■fO.6 

+0.7 

+0.7 

-►-1.2 

+0.S 

+1.8 

+0.S 

+0.2 
-0.2  ' 
+5.1 

+4.1 
+6.3  I 


I 


+0.6 
+0.6 
+1.2 
+1.1 
+1.4 


Li: 

L« 
Lb 
LI. 

0.i' 

a?i 
as? 

LSI 
0.7; 


0..1  I 

aiT' 
u.iT : 

til 

a  v. 
e.r 

m\ 

0.&  ' 
0-'4 
L'-C 
0.^ 


a* 

Lit 


I''  : 


AND  TIDAL  CONSTANTS. 
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Interval. 


Range  of  tide. 


Mean. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11  ' 
I'-i  . 
13 
1-1  ' 
15  ; 

16  ; 

17  I 

18  ! 
19 
20 

21 
22 
23 
24 


25 
-26 
27 
28 
29 

30 
31 
32 
33 


3.5 
36 
37 
38 
39 

40 
41  i 
•12 
43 
44  ; 

45 
,  46 

;  47 

48 
49 

50 
'  51 

52 

53 
'  51 


HWI. 

A,  m. 

11  50 

008 

11  26 

0  25 

032 

2  40 

300 

340 

11  24 

005 

'   0  39 

1  43 

2  42 

3  41 

4  00 

4  86 

1  11 

11  60 

1.45 

2  10 

1  40 

185 

0  80 

020 

2  12 

2  34 

2  36 

1  80 

11  60 

1  !« 

h.  m. 
588 

6  14 
588 
688 

7  11 

853 
9  18 
953 
536 
6  18 

6  51 

7  65 

8  54 
958 

10  13 

12  06 
724 
588 

7  67 

8  23 

7  62 
7  47 
6  42 
6  33 


8  24 
8  46 
8  47 
7  42 
5  38 


Tropic, 


HHWI. 


8  47  , 
4  00  ;  10  12  ' 
4  18       10  30  : 

15  461 i   [11  681 
''"'      [3  2lj 


5  02 
4  28 
4  50 
4  34 

4  08 

8  26 

4  16 

9  36 

9  46 
10  13 

10  16 

10  36 

11  00 
11  18 
11  35 

11  60 

0  42 

1  35 

2  20 

5  38 


6  43 

7  01 
7  10 

H  10 
9  05 


10  80 
10  41 
10  37 
10  00 
9  40 

9  30 

10  15 
8  25 

3  23 

4  00 

3  56 

4  23 

4  48 

5  01 

5  23 

6  37 

6  55 

7  48 

8  40 

11  67 


0  45  ' 

1  05 

1  00 

2  00 
2  55 


h.  m. 
11  4Sb 

0  00a 
11  286 

0  19a 

029a 

2  86a 
2  56a 
385a 
11  216 

0  01a 

086a 

1  39a 

2  89a 

3  87a 
3  56a 

488a 

1  08a 

11  46b 

1  42a 

2  06a 

1  36a 
1  8la 
0  26a 
0  15a 


2  07a 
2  29a 
2  80a 

1  25a 
11  466 

2  27a 

3  52a 

4  07a 
7  Olo 

11  066 


a  19a 

5  45a 

6  45a 
4  66a 
4  31a 

4  43a 

4  11a 
9  31a 
9  89a 

10  09a 

10  12a 
9  68a 
10  26a 
10  49a 

10  68a 

11  22a  I 

0  426 

1  356 

2  206 

5  406 


6  436 

7  046 

7  106 

8  106 

9  056 


LLWI. 


Mean 

(Mn). 


h.  m. 

5  46a, 

6  19a  I 

5  43a  I 

6  47a  I 

7  16a 

900a 
9  21a 
10  02a 

5  43a 
625a 

6  57a 

8  02a 

9  00a 
10  00a 
10  20a 

12  18a 

7  30a 

5  45a 

8  03a 
8  30a 

7  59a 
7  65^1 

6  49a 
6  42a 


8  38a 
8  56a 
8  57a 
7  51a 
5  47a 


I 


9  02a, 
10  27»t 

10  &la 

11  16a 
2  806  , 


9  59a 
10  04a 
9  54a 
9  18a 

8  69a 

9  22a 

10  31a 
8  416 
8  546 
4  136 

4  046 

3  526 

4  206 
4  4(6 

4  5-26 

5  146 

6  656 

7  486 

8  406 

11  676 


0  45a 

1  avt 

1  00(1 

2  00<i 
2  65<t 


feet. 
8.5 
11.1 
9.0 
9.6 
10.6 

9.8 
8.2 
4.9 
6.8 
7.4 

8.1 
7.6 
8.0 
7.2 
6.8 

6.2 
9.4 
7.7 
8.9 
8.6 

7.8 
6,2 
7.0 
4.2 


4.2 
3.8 
3.6 
4.0 
8.8 

1.7 
1.4 
1.0 


1.6 
1.1 
1.0 
1.1 
1.0 


Spring ;  Neap 

(Sg).  i(Npr. 


feel. 
10.7 
13.8 
11.2 
11.9 
13.1 

12.2 
10.2 
6.1 
7.7 
9.2 

10.1 
9.6 

10.0 
9.0 
8.6 

6.5 
11.7 

9.6 
11.0 
10.8 


7.8 
8.8 
5.2 


5.3 
4.7 
4.6 
6.0 
4.8 

2.1 
1.8 
1.2 


6.7 
6.6 
6.2 
6.6 
7.2 


5.8 
5.4 

10.1 
9.2 

11.1 


[l:t] 


1.8 
1.3 
1.2 
1.3 
1.2 


8.8 
7.0 
7.8 
8.3 
9.0  ' 


7.3 
6.7 
12.6 
11.5 
13.9 


feet. 

feet. 

6.0 

8.8 

8.0 

11.1 

6.5 

9.0 

69 

9.8 

7.6 

11.0 

7.1 
5.9 
8.5 
5.6 
5.8 

5.8 
5.5 
5.8 
5.2 
4.9 

6.7 
6.8 
6.5 
6.4 
6.2 

5.6 
4.5 
5.0 
3.0 


3.0 
2.7 
2.6 
2.9 
2.7 

1.2 
1.0 
0.7 
[0.5' 


1.51 
1.3] 


1.4  I 
1.0 
0.9  ' 
1.0 
0.9 


0.8 

1.0 

0.7 

0.8 

1.1 

0.5 

1.2 

1.6 

0.7 

1.4 

1.9 

0.8 

1.6 

2.1 

0.9 

3.2 

4.1 

2.1 

4.3 

5.7 

2.8 

4.6 

6.0 

2.9 

6.4 

8.4 

4.1 

5.2 

6.9 

3.3 

4.3 
4.0 
4.4 
4.7 
5.1 


4.1 
3.8 
7.2 
6.5 
7.8 


Tropic  diurnal 
inequality. 


10.2 
8.6 
5.2 
7.8 
8.1 

8.8 
8.3 
8.7 
7.9 
7.5 

6.5 
10.2 
8.4 
9.7 
9.3 

8.5 
6.8 

7.7 
4.7 


4.7 
4.8 
4.1 
4.5 
4.3 

1.9 
1.6 
1.1 
1.5 
1.1 


2.5 
1.9 
1.8 
1.9 
1.8 

1.5 
1.2 
1.7 
1.9 

2.1 

3.8 
4.6 
4.9  1 
6.8 
5.6  ' 

7.1 
5.7 
6.8 
7.2 
7.8 


6.4 
6.9 

10.9 
9.8 

11.9 


feet. 
0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.6 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9. 
0.8 

1.2 
1.0 
0.9 
1.0 
0.9 

0.9 
0.8 
0.9 
0.7 


0.7 
0.6 
0.6 
0.6 
0.6 

0.2 
0.2 
0  1 


0.7 
0.6 
0.6 
0.6 
0.6 

0.6 
0.2 
0.3 
0.3 
0.3 

0.4 
0.3 
0.3 
0.4 
0.4 

0.4 
0.7 
0.7 
0.8 
0.8 


0.7 
0.7 
1.0 
0.9 
1.0 


LWQ. 


feet. 
0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.4 
0.3 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.2 
0.5 
0.5 
0.5 
0.5 

0.5 
0.4 
0.5 
0.3 


0.8 
0.3 
0.3 
0.3 
0.3 

0.1 
0.1 
0.0 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


Tropic 
HW 

inter- 
val. 


0.9 
0.7 
0.7 
0.7 
0.7 

0.6 
0.1 
0.1 
0.1 
0.1 

0.1 
0.4 
0.4 
0.5 
0.6  : 

0.6 
0.4 
0.4 
0.4 
0.4 


h.  m. 


•22  36 


2151 


Tropic 
range. 


528 


1  06 


0.4  |. 
0.8  1. 
0.5  . 
0.4  . 
0.6    . 


0.7 
0.7 
0.7 
0.7 
0.7 

0.6 
0.4 
0.4 
1.2 
0.9 


1.0 
0.9 
0.9 
1.0 
0.9 

0.8 
0.2 
0.8 
0.3 
0.3 

0.4 
0.5 
0.5 
0.6 
0.6 

0.6 
0.8 
0.8 
0.9 
0.9 


0.8 
O.S 
1.1 
1.0 
1.1 


Predic- 
tions. 


2.6 
2.4 
2.2 
2.6 
2.4 

1.0 
0.9 
0.6 
0.5 
0.3 


0.9 
0.6 
0.6 
0.6 
0.6 

0.5 
0.6 
0.8 
1.0 
1.0 

2.0 
2.8 
3.0 
4.2 
3.4 

4.4 
3.5 
3.9 
4.2 
4.6 


3.6 
3.4 
6.3 
6.8 
7.0 


Tropic 
LLW. 


I 

Varia-  j 
tion  of 
the  com-l 
pass.    \ 


West. 


feet. 

feet. 

feet. 

o 

1.1 

6.4 

4.3 

12.0 

1.1 

6.9 

5.6 

12.0 

1.1 

5.6 

4.6 

12.0 

1.1 

6.0 

4.9 

11.5 

1.1 

6.6 

5.6 

11.5 

1.0 

6.1 

6.1 

11.5 

0.9 

5.1 

4.8 

11.5 

0.7 

3.0 

2.6 

11.5 

0.9 

3.9 

3.6 

12.0 

1.0 

4.6 

4.0 

12.0 

1.0 

5.0 

4.3 

11.6 

1.0 

4.8 

4.1 

11.5 

1.0 

5.0 

4.3 

11.0 

1.0 

4,5 

3.9 

11.0 

0.9 

4.2 

3.7 

11.0 

1.2 

3.2 

8.0 

11.0 

1.1 

5.8 

5.0 

11.6 

1.0 

4.8 

4.1 

11.6 

1.1 

5.6 

4.7 

11.6 

1.1 

5.4 

4.6 

11.5 

1.0 

4.8 

4.2 

11.5 

0.9 

8.9 

8.3 

11.5 

1.0 

4.4 

3.8 

11.5 

0.7 

2.6 

2.8 

12.0 

2.8  : 
2.1  , 

2.0  ! 
2.2 

2.1  ! 

0.9 
0.8 
0.5 
0.8 
0.6 


1.0 
0.7 
0.7 
0.8 
0.7 

0.6 
0.6 
0.8 
0.9 
1.0  , 

1.8  I 
2.4 
2.5 
3.4 

2.8 

3.6  , 

2.8 

3.1 

3.3 

3.6 


2.9 
2.7 
5.0 
4.6 
5.6 


12.0 
12.0 
12.0 
12.0 
12.5 

12.0 
12.0 
11.0 
10.5 
9.5 


10.5 
10.5 
10.5 
11.0 
11.5 

12.0 
12.0 
13.5 
13.5 
14.0 

14.0 
14.0 
13.0 
11.0 
10.0 

9.5 
7.5 
5.5 
2.5 
3.0E. 


Ea«i. 

3.0 
5.0 
6.5 
7.6 
8.6 
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TABLE  3.~TIDAL  DIFFERENCES 


'  Geographic  position. 


Standard  port  for 
reference. 


Tidal  differenoei:. 


Station. 


Lati- 
tude. 


EUROPE  (Wkst  Coast)— Cont'd. 
RUSSIA— continued. 


Longitude. 


Arc.     Time. 


White  Sea. 


Cape  Orlov 

Morjovets  Island . 

Mezen 

Sosnovets  Island  . 
Tetrlna 


Kandalaksha 

Jljginsk  Island 

Onega . 

KaretsklNoBs 

Archangel,  Dwlna  River . 

SPITZBEROKN. 


North,  j 

;  o   ' 

;  67  11  ! 

I  66  46 
6.5  4rt 
66  29 

66  02 

67  08 
65  12 

63  67 
65  38 

64  36 


East. 


41  22 

42  30 
44  20 
40  43 

38  21 

32  28 
36  49 
88  07 

39  40  . 

40  41  , 


h.m. 
2  45 
2  50 
2  57 
2  43 
2  33 


Name. 


Brest 

Brest 

Brest 

Brest 

Cape  Town . 


2  10  I  Cape  Town  . 
2  27  I  Cape  Town  . 
2  82  .  Cape  Town  . 
2  39  I  Cape  Town  . 
2  43  i  Apia 


I 


Danes  Island  . . . 
Recherche  Bay. 


PRANZ  JOeSF  LAND. 


Cape  Flora  . 
Toplitz  Bay. 


79  41 
77  30 


79  57 
81  47 


NOVA  ZBMBLA. 

CapeCostln 70  58 

Matoshkln  Shar,  west  entrance 78  17 

MashiginBay i  74  43 


11  02 
14  44 


49  59 
57  59 


0  44    Cape  Town  . 
0  59    Cape  Town  . 


320 
3  50 


Melbourne  . 
Sitka 


281 
281 
281 
281 
269 

209 
269 
269 
269 
217 


269 
269 


165 


53  10  1    3  33  I  Cape  Town 1    209 

54  211    8  87;  Cape  Town 269 

66  12      3  45  'Cape  Town j    269 


Local  time. 

h.  m. 
-6  44 
-5  12 
-2  20 
-4  48 
+1  30 


I 


h.  m. 
-6  66 
-5  24 
-2  18 
-4  57 
+1  85 


j   ILX> 

Height  of 


HW.      L\^ 


Mean  Ixnc 
WaterSpriHfff. 

feet. 

-0.4 


+139  I 
+8  29 
-5  00 
+2  43 
+0  28 


-1  19 
-0  87 


+2  03 
+3  43 
-4  88 

+2  57 

+1  18 


-1  19 
-0  36 


-4  58       -5  04 
-6  45  1     -6  46 


+8  21  I 
+7  51  1 
+9  21 


+8  26 
+7  55 
+9  25 


feel. 
+  0.4 

-  2,0 

-  1.0 

-  1.2 
+  1.8 

+  2.0 

-  0.6 
+  4.2 
+  0.6 

-  0.9 


-0> 

-0.6 

-0.S 

0.0 

+0.2 
-0.2  ■ 
+0.4 
0.0 
-0.1 


+  0.6         0.0 
+  1.9     +0.1 


-  a8 

-  8.0 


-0.1 
-L4 


+  2,2  .  +0.2 
+  2.6  +0.2 
+  2.4      +0.2 


AND  TIDAL  CONSTANTS. 


453 


Interval. 


8  I 
9 
10 


11 
12 


18  I 
14 


15  : 

16 
17 


Mean. 


Tropic. 


Range  of  tide. 


HWI. 


LWI.      HHWI.      LLWI, 


A.m. 

10  3« 

11  10 
1  38 

11  34 
3  07 

3  15 
5  05 
9  02 

4  20 

7  18 


0  14  I 
056 


9  44 
6  14 


10  00 
930  ; 

11  00 


h.m. 

426 

4  58 

8  10 

5  25  , 
9  23  I 


I 


9  50 
11  30 

3  10 
10  45 

2  00 


6  26 

7  08 


3  37 
12  24 


350 
320 
4  60 


h.  m. 

10  386 

11  106 
1  88rt 

U  346 
3  07o 

3  15a 
&05a 
9  02a 

4  20a 
7  18a 


0  146 
0  566 


10  196 
5  59a 


10  006 
9306 

11  006 


h.  m, 
4  26a 

4  6Sa 
8  10a 

5  25a 
923a 

950a 
11  80a 

3  106 
10  45a 

2  006 


6256 
7  086 


3226 
12  S3a 


Mean 

(Mn), 


feet. 
15.6 
13.5 
14.4 
14.2 
5.2 

5.4 
3.0 
7.3 
4.2 
1.8 


4.2 
5.3 


1.0 
1.1 


3  50a         5.6 

3  20a  I        5.9 

4  50a  5.8 


Spring    Neap 

(Sg).      (Np). 


fert. 
19.5 
16.8 
18.0 
17.7 
6.5 

6.7 
3.8 
9.1 
5.3 
2.2 


6.3 
6.6 


1.2 
1.5 


7.0 
7.4 
7.3 


3.8 
2.1 
5.2 
8.0 
1.3 


3.0 
3.8 


0.6 
0.6  I 


4.0 
4.2 
4,1 


Great 
tropic 

(GO. 


Tropic  dliimal 
inequality. 


Diurnal  wave. 


,  Mean  sea  level 
above  planeof— 


feet. 

feet. 

11.1 

16.5 

9.6 

14.2 

10.2 

15.2 

10.1 

15.0 

3.7 

5.7 

5.9 
3.4 
7.9 
4.6 
2.1 


4.6 
5.8 


1.3 
1.3 


6.2 
6.5 

6.4 


HWQ. 


feet. 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


0.6 
0.7 


0.1 
0.2 


0.7 
0.7 
0.7 


LWQ. 


I  Tropic 
HW 
inter- 
val. 


feet. 
0.6 
0.5 
0.6 
0.6 
0.3 

0.3 
0.3 
0.4 
0.3 
0.2 


0.8 
0.3 


0.6 
0.2 


0.4 
0.4 
0.4 


Tropic '  Predio-  Tropic 
range,     tions.     LLW 


fi.m. 


2  40 
235 


feet. 
1.3 
1.2 
1.3 
1.3 
0.8 


feet. 
9.8 
8.4 
9.0 
8.8 
3.2 


0.8 

3.4 

0.6 

1.9 

0.9 

4.6 

0.7 

2.6 

0.4 

1.1 

0.7 

2.6 

0.8 

3.3 

0.6 
0.3 


0.8 
0.8 
0.8 


0.6 
0.7 


feet. 
7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.5 
8.6 
2.1 
0.9 


2.1 
2.6 


0.7  I 
0.6  I 


East. 

o 
9.6 
10.0 
10.5 
9.0 
7.5 

3.5 
6.0 
6.5 
8.0 
8.0 

West. 

14.0 
10.0 

East. 

15.0 
23.0 


3.5  I        2.8  I    17.0 
3.7  2.9  I     17.0 

3.6  2.9       1«.5 
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TABLE  4.-HARM0NIC  CONSTANTS  FOR  THE  PORTS 


l> 


Nt). 


Station. 


2  ; 

si 

4 

•*>  I 

6 

7 

8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
26 
26 
27 
28 
29 
30  I 

31  i 

32i 
I 
33 

34 

35 


St.  Johns,  Newfoundland 

Halifax  (Navy- Yard ),  Nova  Scotia 

St.  John,  New  Brunswick 

Portland  (Central  Wharf),  Me 

Boston  (Navy- Yard),  Mam 

Newport  (Fort  Adams),  R.  I 

New  London  (Custom-Huuae  Wharf),  Conn  . 
Willets  Point  (U.  S.  Engineer  School),  N.  Y. 

New  York  (Governors  Island),  N.  Y 

Sandy  Hook  (The  Horseshoe),  N.J 

Philadelphia  (Chestnut  Street  Pier),  Pa 

Baltimore  (Fells  Point),  Md 


Washington  (Seventh  street),  D.  C 

Old  Point  Comfort  ( Fort  Monroe),  Va 

Wilmington  (Cape  Fear  River) ,  N.  C 

Charleston  (Custom-House  Wharf) ,  S.  C 

Savannah  Entrance  (Tyl>ee  Light),  Ga 

Femandina  (Dade  street).  Fla 

Key  West  (Fort  Taylor),  Fla 

Galveston  (Doswell's  Wharf).  Tex 

Buenos  Ayres,  Argentina 


Cape  Horn  (Orange  Bay),  Chile 

Valparaiso,  Chile 

Panama  (Naos  Island),  Panama 

San  Diego  (La  Playa),  Cal 

San  Francisco  (Fort  Point),  Cal 

Astoria  (Columbia  River) .  Oreg 

I 
Port  Townsend  ( Puge|  Sound),  Wash | 

i 
Sitka,  Alaska I 

Kodiak  (St.  Paul  Harbor,  Kodlak  L),  Alaska I 

St.  Michael  (Norton  Sound),  Alaska 

Yokohama  ( Nishlhatoba) ,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  Light  Ship),  China.. 

Shanghai  ( Wusung  Inner  Bar),  China 

Amoy  (Inner  Harbor),  China 


0.248 
108 


0.499 

128 

0.471 
131 

0.443 
141 

0.209 
96 

0.245 
112 

0.839 
119 

0.325 
]u6 

0.333 
102 

0.316 

218 

0.129 
299 

0.152 

0.186 
119 

0.250 
130 

0.639 
122 

0.341 
114 

0.846 
127 

0.274 
274 

0.346 
321 

0.253 
18 

0.707 
36 

0.499 
380 

0.440 
840 

L073 
95 

1.218 
106 

1.816  I 
129  : 

2.511  I 

148  ! 

1.504  I 
125 

L330 

139  I 

1.354 

297  I 

0.802  I 
179 

0.788 
193 

1.330 
157 

0.656 
207 

0.868 
274 


K, 


0.120 
259 

0.136 
257 

0.432 
5 

0.225 
368 

0.182 
16 

0.098 
239 

0.066 

284 

0.146 
859 

0.118 
255 

0.128 
248 

0.091 

78 

0.034 
242 

0.074 

268 

0.062 
277 

0.028 
344 

0.105 
241 

0.154 
246 

0.138 
267 

0.049 
281 

0.018 
132 

0.014 
844 

0.064 
128 

0.142 
288 

0.892 
142 

0.207 
260 

0.116 
327 

0.220 
24 

.0.157 
131 

0.320 
22 

0.301 
89 

0.033 
338 

0.187 

178  j 

0.844 
259 

0. 145  I 
162 

0.281 
77 

0.364 
61 


h" 


0.020   . 
211    . 

0.109 
258 

0.560 
4 

0.248  ,. 
20    . 

0.803 
4 

0.016  I 
210  < 

0.052  ; 
842 

0.800  I 
3  , 

0.129  I 
249  I 

0.110 
203 

0.210 
61 

0.032 
249 


M, 


0.012 
57 

0.027 
146 


O.OSO 
121 

0.008 
70 

0.003 
308 

0.020 
166 

0.016 
104 

0.016 
119 

0.025 
329 

0.024 
170 

0.020 
846 


0.117 
251 

0.064 
270 

0.083 
296 

0.136 
222    

0.185  I i 

i«*! i 

0.146  ;    0.013  I 
222  137  . 


0.023 
276 

0.014 


1«* 

0.048 
220 

0.052 
109 

0.020 
360 

0.041 
229 

0.021 
287 

0.226 
167 

0.046 
245 

0.089 
97 

0.073 
0 

0.044 
83 

0.157 

0.104  I 

151  I 

0.109 
28  , 

0.106 
358 

0.026 
292 

0.027 
133 

0.079 
243 

0.026 
114 

0.058 
59 

0.111 
30 


0.062 
152 

I    0.108 
I        162 

0.029 
150 

I    0.060 
150 

0.076 

I        272 


1.172  , 
209.6  I 

2.035 

223.5  I 

9.897 
325.2 

4.386 

323.6  I 

4.489  I 
885.4 

1.661  I 

217.5  I 

1.140 
274.8  . 

8.649  I 
328.6 

2.153  , 
23L1  I 

2.219  I 

217.6  I 

2.866  I 
48.6  I 

0.572 
190.2 

1.378 

228.9 

1.220 
248.4 

1.152  1 
292.1 

2.483 
218.6 

8.219 
209.5 

2.864 
228.3 

0.565 
260.8 

0.224  , 

124.6  I 

0.814 

184.7  I 

1.981 
104.2  I 

1.6S0 
279.2 

6.928  , 
86.7 

1.701  , 

276.6  I 

L096 

890.7  I 

2.971  ' 
8.6 

2.217  ' 
106.6 

8.591 
2.8 

3.228 
7.7 

0.564 
235.4 

1.566 
154.8 

2.837 
228.9 

3.474 
94.4 

3.109 
30.3 

6.125 
1.2 


M4 

M4° 


M«° 


N^ 


0.020 
48 


0.020 
844 


0.232 
195 


0.116 
25  t 

0.014 
72 

0.453 
2U6 

1J.I.V 

0.119 
146  1 

0.092 
173 

2.072 
295 

Iff 

0.034 
75 

0.042 
71 

0.957 
292  , 

0.066 
164  , 

0.189 
262 

1.017 
304 

0.179  ' 
120  I 

0.066 

65 ; 

0.096  I 
211, 

0.087 

832  I 


0.868 
7 

0.011 
329 


0.011 
127 

0.010 
139 

0.210 
84 

0.076 
89 

0.064 
868 

0.112  ! 
206  I 

0.006 
186  < 


0.365 
200 

0.2B2 
24K 


L'i 


0. 744 1  0 1:0 

904  I      Vx 


0.496 
211  1 

O.S08  ai:. 

201  I  s- 

0.388  I  0.5r. 

28  i  a: 

0.092 !  am 

163  .  .^1 


0.074 
368 

0.090 
64 

0.089 
244 

0.016 
191 

0.188 
149 

0.026 

278 

0.090 
242 

0.058 
287 

0.082 
296 

0.036 
285 

0.002 

128 

0.073 
90 

0.016 
197 

0.007 
147 

0.218 

868  I 

0.026 

186  I 

0.066  ! 
32  . 

0.100 
317 

0.131 
290 

0.013 
140 

0.088  I 

97  1 

0.042  ' 
150  I 

0.048  I 

98, 


0.025  ; 
311 

0.021  I 
286  i 

0.082  ' 
8 

0.011 
180 

O.OM 

29  : 
0.018  1 


0.017  f 
313  , 

0.004  . 
107 

0.041 
276 

0.010 
112 

0.012 
842 

0.084 
106 

0.033 
238 

0.002 
94 

0.0S2  : 
239 

0.018  ' 
266 

0.012 


0.241 
205 


0.175 


0.569 
196 


0.1: 

a. 
o.i> 

lis 


0. 
190 

0.S6& 
213 

0.123 
232 

0.068 
111 

0.341 
149 

0.491 
66 

248 


677    as 


(k'X 
0.2^ 


0.^ 

31: 

a44* 
21: 

o..vr 
vr. 

36 


1.297 
64 

0.1*'' 

0.408 
257 

(}.&: 

Jw 

0.363 
804 

0.966 
346 

0.471 

75 

vr 

109 


0.281 
99 

0.700 
331 

0.042 
92 


0.758 
335 

0.676 
342 

0.179 

ITS  I 

0.236 
145 

0.030 

21s 

0.184 
74 

a  401 

o 

0.7:6 
3K 


aftv.  I 
a*: ! 

'-i 

O.Tii' 

a  fir. 
aRM 

■*! 


FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 


45 


No. 

?lo 

^ 

%" 

s. 

S» 

> 

MS4 

MS40 

8a 
8a° 

0.200 
268 

asa 

Length  of  aeries  analyzed. 

1 

0.083 

8G 

0.045 
61 

0.480 
254 

1 

0.046 
197 

0.071 
217 

Hourly  Ordinates  for  286  days  beginning 
May  10, 1880.* 



2 

0.102 
63 

0,019 
51 

0.454 
258 

0.062 
196 

0.154 
200 

0.060 
154 

0.150 
252 

0.158 
146 

Hourly  Ordinate*  for  6  years,  1«>1, 1852, 
1860, 1861.  and  189^96.t 

3 

0.158 
129 

0.062 
93 

1.688 
4 

0.091 
85 

0.461 
310 

0.047 
179 

0. 115 
93 

0.160 
125 

Hourly  Ordinates  tbr  8  years  beginning 
April  30, 1894.t 

Hourly  Ordinates  for  1  year  beginning 
Aug.  1,  1864.» 

1 

4 

0.138 
132 

0.065 
83 

0.684 
0 

0.040 
0 

0.021 

208 

0.215 
802 

0.200 
178 

0.016 
181 

6 

0.148 
137 

0.057 
'      126 

0.707 
14 

0.042 
14 

'    0.025 

840 

0.211 
306 



0.094 
116 

0.081 
99 

Hourly  Ordinates  for  1  calendar  year, 
1869.* 

6 

0.069 
115 

0.047 
116 

0.384 
237 

0.023 
237 

0.012  1    0.078 
233           199 

0.060 
204 





0.144 
153 

0.067 
145 

Hourly  Ordinates  for  1  year  l)eginning 
Apr.  1, 1892.* 

7 

0.078 
114 

0.214 
288 

0.045 
263 

0.241 
153 

0.120 
90 

Hourly  Ordinates  for  2  years,  beginning 
Nov.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordlnate.s  for  2  years,  beginning 
July  1, 1891,  and  Jan.  1, 1894.* 



8 

0.091 
ISl 

0.frl4 
352 

0.088 
305 

0.112 
312 

0.153 
110 

0.113 
111 

9 

0.106 
104 

0.081 
103 

0.413 
257 

0.073 
183 

0.025 
186 

0.063 
217 

0.093 
241 

0.245 
127 

0.173 
47 

Hourly  Ordinate^  for  3  calendar  years, 
1876, 1877,  and  1878.» 

10 

0.105 
105 

0.096 
209 

0:032 
110 

0.426 
»16 

0.315 
88 

0.068 

0.096 
199 

0.147 
22 

0.099 
66 

0.254 
143 

0.417 
146 

0.101 

68 

0.842 
326 

Hourly  Ordinates  for  8  calendar  years, 
1876  to  1881,  1887,  and  1888.* 



226 

11 

0.019    

88 ; 

0.120 
171 

Hourly  Ordinates  for  2  calendar  years, 
1901  and  1902.* 

12 

0.061 
314 

0.075 
225 



0.501 
129 

0.060 
66 

Hourly  Ordinates  Interpolated  from  High 
and  Low  Waters  for  1  year  beginning 
May  12, 1845.* 

1      ** 





13 
14 

15 

0.067 
273 

0.064 
114 

0.063 
132 

0.024 
301 

0.044 
130 

0.037 
204 

0.201 
2?2 

0.227 
269 

0.099 
844 

0.012 
272 

0.052 
226 

0.064 

228 

0.034 

288 

0.033 
201 

0.272 

128 

0.320 
126 

0.302 
173 

0.194     Hourlv  Ordlnatea    for  1   calAndar  vv^r 

163 

0.106 
161 

0.027 
94 

1899.* 

I 

Hourly  Ordinates  for  2  calendar  years, 
1866  and  1877.* 

1 

1               1 

Hourly  Ordinates  from  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

16 

0.111 
120 

0.048 
127 

0.433 
240 

1               1 

0.110 
196 

0.288 
186 

0.166 
84 

Hourly  Ordinates  for  1  calendar  year, 
1859.* 

1 

1 

17 
18 

0.118 
114 

0.110 
126 

0.060 
122 

o.a55 

133 

0.586 
236 

0.609 
258 

1               1 

0.118 
200 

0.117 
210 

0.217 
124 

0.406 
186 

0.103 
26 

0.306 
207 

Hourly  Ordinates  for  1  year  beginning 
Oct.  6, 1869.* 

1       .     .. 

t 

0.082 
273 

Hourly  Ordinates  for  1  year  beginning 
Jan.  1.1899.* 

19 

0.091 
273 

0.068 
271 

0.172 
280 

1 

0.024 
285 

0.877 
216 

0.075 
86 

Hourly  Ordinates  for  1  year  beginning 
May  1,1857.* 

1 

20 

0.129 
819 

0.066 
311 

0.043 
134 

,     1 

0.010 
113 

0.628 
170 

0.882 
44 

Hourly  Ordinates  for  1  calendar  year, 
1852.* 

1               ' 

21 

0.123 
20 

0.065 
124 

0.167 
266 

1 ' 

0.067 
152 

0.889 
821 

0.166 
886 

Hourly  Ordlna  ten  Interpolated  from  High 
and  Low  Waters  for  1  calendar  year, 
1898.* 

22 

0.175 
30 

0.114 
823 

0.802 
134 

0.085 
260 

0.014 
118 

0.046 
74 

0.096 

71 

0.166 
92 

0.018 
87 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1, 1882.* 

23 

0.161 
322 

0.064 
264 

0.466 
800 

0.034 
269 

0.069 
262 

0.151 
851 

0.091 
228 

Hourly  Ordinates  for  1  year  beginning 
Feb.  1,1892.* 

24 

0.123 
342 

0.032 
36 

1.666 
144 

0.033 
281 

0.186 
38 

0.161 
59 

0.600 
172 

0.296 
186 

Hourly  Ordinates  for  1  calendar  year, 
1882.* 

25 

0.360 
94 

0.185 
71 

0.697 
275 

0.041 
275 

0.024 
282 

0.026 
246 

0.079 
260 

0.021 
184 

0.281 
189 

0.114 
280 

Hourly  Ordinates  for  8  calendar  years, 
1869-1871.* 

26 

0.368 
101 

0.124 
83 

0.382 
835 

0.023 
836 

0.070 
807 

0.039 
87 

0.396 
166 

0.184 
221 

Hourly  Ordinates  for  4  calendar  years, 
1863. 1864, 1865,  and  1870.* 

Hourly  Ordinates  for  2  calendar  years, 
1874  and  1875.* 

27 

0.374 
126 

0.129 
111 

0.767 
39 

0.045 
39 

0.060 
14 

0.022 
129 

0.170 
822 

0.064 
840 

0.244 
284 

0.267 
151 

28 

0.800 
147 

0.237 
119 

0.546 
130 

0.032 
180 

0.082 
166 

0.081 
363 

0.094 
84 

0.067 
813 

0.270 
288 

0.131 
225 

Hourly  Ordinates  for  8  calendar  years, 
1874-1876.* 

29 

0.450 
124 

0.157 
98 

1.145 
34 

0.068 
84 

!    0.085 

821 

0.142 
343 

0.261 
284 

0.065 
336 

Hourly  Ordinates  for  1  year  beginning 
June  27, 1898.* 

30 

0.444 
134 

0.161 
112 

1.077 
41 

0.064 
41 

1    0.067 

........         322 

0.123 
360 

0.336 
196 

0.176 
112 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1, 1885.* 

31 

0.448 
297 

0.150 

228 

0.121 
338 

0.007 
338 

0.035 
186 

Hourly  Ordinates  for  68  days  in  1891,  29 
days  in  1898,  and  58  days  in  1899.* 

Hourly  Ordinates  for  1  calendar  year, 
1893.* 

, 

32 
33 

0.298 
175 

0.263 
193 

0.127 
142 

0.121 
178 

0.731 
185 

1.173 
259 

1 

0.046 
146 

0.108 
215 

'    0.341 

190 

1 

0.100 
118 

0.068 
199 

Hourly  Ordinates  for  3  months,  Mar., 

Apr.,  and  May,  1891.t 
High  and  Low  Waters   for  2  months, 

Sept.  and  OcL,  1888.* 

: 

34 

0.440 
155 

'    0.184 
1        110 

0.532 
157 

0.031 
154 

0.036 

77 

0.086 
161 

1 

1 

1 

35 

;    0.217 

1        207 

0.090 
120 

1.032 

77 

0.061 

76 

1 

0.078 
6 

0.465 
18 

1.618 
128 

0.478 
73 

High  and  Low  Waters  for  1  calendar 
year,  1893.* 

1 

36 

!    0.287 
272 

0. 124 
241 

1.338 
57 

0.079 
56 

0.161 
336 

1 

High  and  Low  Waters  for  2  months,  Jan. 
and  Feb.,  1892.* 

1 

456 


TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


Station. 


37 


Hongkong,  China '    1.190 

296 

Singapore,  Malay  Peningula 0.949 

100 


Batavia  (Tandjong  Priok),  Java 

Manila  (Pasig  River  Entr.),  Philippine  Islands  .. 

41  I  Honolulu  (Oahu  Island),  Hawaiian  Islands 

42  I  Apia  (Upolu  Island),  Samoan  Islands 


0.867 
143 

0.974 
320 

0.475 
72 

0.093 
2M 

43  I  Wellington,  New  Zealand I    0.085 

I  I         ^^ 

44  '  Auckland,  New  Zealand 0.241 

167 

0.419 
129 

0.294 
132 

0.830 
52 

0.C75 
35 

0.392 
54 

0.292 
242 

0.238 
33 


46  j  Sydney  (Fort  Denison),  New  South  Wales. 
46     Melbourne  ( Williamstown ) ,  Victoria 


Port  Adelaide,  South  Australia , 

Rangoon,  Burma 

Calcutta  (Kidderpore),  India 

Madras,  India , 

Colombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa , 

Lisbon  ( Arsenal),  Portugal 

Rochelle,  France 

Brest,  France 

Havre,  France 

Edinburgh  (Leith),  Scotland 

Hull  ( number  River),  England 

62  Shecmoss  (Thames  River  Entrance),  England . . 

63  '  Loudon  ( London  Bridge),  England 


Dover,  England 

Portland  Breakwater,  England , 

Liverpool,  England , 

Greenock  (Firth  of  Clyde),  Scotland  , 


64 
65 
66 
67 

68  Kingstown  ( Dublin  Bay ) ,  Ireland 

69  Queenstown  ( Haulbowline  Island ) ,  Ireland . 

70  ;  Hamburg,  Germany 


K. 


h= 


Ml 


Me 
M-o 


M4 


M«° 


?^ 


45 

1.294 
46 

L303 
85 

0.178 
127 

0.209 


0.205 
72 

0.207 


'0.297 
119 

0.316 
204 

0.560 

282  ! 

0.377 
14 

0.300 
41 

0.140 

48 

0.294 
112 

0.355  I 
191  . 

0.193  I 
224 


0.062 
160 

0.334 

160  I 


0.147 

280 

0.318  ' 

»5  i 

0.073 

268 

0.069 
325 

0.043 
97 

0.081 
181 

0.060 
339 

0.171 
265 

0.102 
268 

0.028 

172 

0.465 
178 

0.016 
169 

0.447 
94 

0.117 

277 

O.IOH 

90 

0.4a5 
8M 

0.278 
819 

0.200 
239 

0.245 
90 

0.441 
83 

0.589 
126 

0.712 

137 

0.846 
331 

O.W.-) 

88 

0,636 
228 

0.470 
47 

0.450 
101 

0.568 

28 

0.300 
233 

0.936 
I 

0.284 
27 

0.280 
351 

0.500 
174 

0.171 


0.033 
274 

0.060 
100 

0.197 
810 

0.027 
110 

0.046 

188 

0.019 
320 

0.026 
306 

0.016 
102 

0.076 
139 

0.034 
71 

0.007 
106 

0.144 
209 

0.011 
144 

0.065 
237 

0.013 
74 

0.120 
140 

0.020 
16 

0.466 
147 

0.029 
86 

0.2a5 
71 

0.026 
107 

0.041 
300 

0.013 
337 

0.027 
61 

0.010 
327 

0.080 
306 

0.053 
47 

0.080 
297 

0.044 
43 

0.042 
223 

0.050 
32 

0.072 
47 

0.011 
66 

O.IM 
61 

0.126 
111 

0.023 
109 

0.244 

0.007 
166 

0.601 
302 

0.167 
70 

0.390 

198 

0.347 
6 


U.MJO 

92 

0.877 

351 

0.170 
107 

0.014 
290 

0,629 
329 

0.031 
900 

0.259 
316 

0.221 
320 

0.316 
137 

0.015 
24 

0.078 
148 

0.021 
79 

1.438 
266.5 

0.076 
322 

0.014 
140 

2.602 
300.0 

0.053 
264 

o.oa^ 

43 

0.174 

350 

0.665 
805.1 

0.018 
352 

0.006 

285 

0.628 
109.4 

0.001 

28 

0.002 
69 

1.255 

186.0 

1.598 
137 

0.045 
332 

0.015 
135 

3.782 
204.8 

0.200 
74 

0.100 
67 

1.686 

254.0 

0.806 

0.021 
49 

69.4 



1.700 
120,0 

0.020 
174 

0.010 
269 

5.793 
131.3 

0.432 
170 

0.220 

86 

3.634 
67.6 

0.740 
87 

0.154  , 
322 

1.037 
250.2 

0.007 
193 

0.008 
157 

0.679 
49.9 

0.016 
170 

0.004 
27 

4.038 
330.3 

0.130 
829 

0.010 
86 

2.637 
293.7 

0.028 
7 

0.048 
206 

L568 
226.3 

0.006 
318 

0.005 
342 

1.596 
44.5 

0.039 
96 

0.013 
296 

4.139 
61.1 

0.252 
196 

0.085 
284 

5.719 
93.0 

0.804 
2 

0.088 
816 

6.763 
99.2 

0.182 
85 

0.116 
325 

8.745 
285.5 

0.786 
85 

0.574 
301 

5.938 
48.5 

0.281 
178 

0.243 
284 

7.561 
175.8 

0.345 
253 

0.164 
211 

6.297 
0.5 

0.296 
44 

0.199 
60 

8.313 
55.0 

0.821 
20 

7.203 
336.1 

0.740 
229 

0.173  , 
102  ' 

2.048 
189.4 

0.468 
23 

0.207 
55 

9.975 
820.7 

0.691 
211 

0.196 
331 

4.367 
837.0 

0.846 
44 



4.166 
812.0 

0.109 
864 

1 t 

4.486 
138.3 

0.199 
210 

0.043  ' 
138 

2.787 
146.2 

0.492 
212 

0.069 
154 

O.280  O-JTi. 

255  2^- 

0.452  o.S^ 

272  .1, 

0.069  U.r, 

814  Lv 

0.126  (•.<> 

291  I  ■T? 

0.086  fHi' 

98  1  & 

0.806!  u.n 
166 


0.3a3 

104 


0.760  a«n 

174  -I 

0.324  o.s:: 

250  >. 

0.093  0.2 

65  * 

O.O90  ,   0.5: 

246  •: 

1.065  0.>- 

116  :' 

0,669  u.Jr- 

44  .: 

0.237  C  I'* 

242  I     :--  I 

0.075  e.i*i  I 

34  t-  I 

0.996  awt  , 

314  i' 

0.605  Ife^  I 

277  4: 

0.431  o.b^: 

221  .T 

0.344  ai>^ 

22  24 

L0»  <).ir 

41  3^ 

L163  O.rA 

70  3:i 

1.3J*  i'.^ 

80  il 

1.703  OK 

332  : 

1. 152  Q.(S\ 

27  T(' 

1.2M  ^O. 

164  1:? 

1,046  o.*'-: 

337  :* 

1.467  0.*« 

25  -■' 

1.353  I'.K  I 

33)  1* 
0,477  :   C'.K 


1.903  o:sr. 

300,  ;> 

0,707  1  0.241 

309!  "4 


0.794 


0.862  o.:> 

113  " 

0.430  Cu'i: 

143  *e 


On  the  first  line  for  each  station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  («)  in  degrees.   Tb? 
British  system  has  been  adopted  throughout  this  table. 
♦United  States  Coa,st  ana  Geodetic  Survey, 
t  Tidal  and  Current  Survey  of  Canada. 


FOB  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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No. 
37 

?;. 

Qi 

0.071 
238 

:> 

MS4° 

Sa 
Sa° 

Ssa° 

* 

Length  of  series  analyzed. 

0.3M 

288 

0.156 
230 

0.564 
291 

0.085 
281 

0.061 
212 

0.067 
301 

0.450 
234 

0.190 
94 

Hourly  Ordi nates  for  2  calendar  vears, 
1883  and  1889.  J 

3S 
39 

0.'291 
93 

0.254 
142 

0.190 
16 

0.113 
110 

1.067 
348 

0.181 
294 

0.051 
97 

0.032 
205 

o.a=w 

226 

0.016 
343 

0.308 
209 

0.312 
234 

Hourly  Ordinates  for  1  year  beginning 
Oct.  1, 1882.  S 

Hourly  Ordinates  for  7  years,  1887-1888. 

1890-1891, 1891-1892.  and  1901  to  1904. 5S 
Hourly  Ordinates  for  2  years  beginning 

Feb.  12,  1901,  and  Sept.  25,  1902.* 

0.021 
127 

40 

0.804 
817 

0.181 
254 

0.222 
338 

0.013 
338 

0.005 
3-21 

0.016 
272 

0.024 
292 

0.386 
152 

0.066 
42 

41 
42 
43 
44 

0.137 
66 

0.030 
252 

0.028 
67 

0.079 
169 

0.0«) 
51 

0.019 
13 

0.018 
85 

0.165 
109 

0.289 
184 

0.089 
326 

0.626 
265 

0.013 

138 



0.215 
197 

0.090 
33 

Hourly  Ordinates  for  1  year  beginning 
June  17.  1891.* 

From  the  German  Tide  Tables  for  1903. 

Hourly  Ordinates  for  1  calendar  vear, 
1894.» 

High  and  Low  Waters  for  2  calendar 
years,  1896*  and  1900. ft 

1 

1 



1 

o.oas 

108 

0.147 

178 

0.241 
54 

0.357 
88 

0.035 
240 

0.185 
266 

1 

0.037 
265 

0.026 
233 

0.091 
144 

45 
46 

47 
iS 

0.139 
129 

0.097 
129 

0.215 
56 

0.164 
56 

0.042 
77 

0.070 
81 

0.027 
41 

0.376 

0.093 
16 

0.008 
97 

High  and  Low  Waters  for  1  year,  1888.  ft 

High  and  Low  Waters  for  1  month,  May. 

Hourly  Ordinates  for  2  years  beginning 
Mar.  1, 1889,  and  Jan.  1, 1893.  | 

Hourly  Ordinates  for  16  years,  1880-1894, 
and  1900.  Ij 

268 
0.103 

...i 

0  nn6 

1 

0.018 
66 

0.060 
76 

0.854 
111 

164  '        161 

1  

1.680 
181 

2.093 
170 

0.110 
165 

0.268 
161 

1 

0.090 
99 

0.404 
212 

0.305 
126 

1.314 
147 

0.225 

88 

0.164 
837 

1 

0.2M 
170 

0.530 
290 

49 

0.141 
44 

0.029 
858 

1.502 
100 

0.189 
149 

0.089 
93 

0.237 
187 

0.227 
22 

0.673 
80 

2.853 
156 

0.9M 
830 

Hourly  Ordinates  for  15  years,  1881-1894, 
and  1900.11 

50 

0.094 
345 

0.008 
106 

0.488 
280 

0.044 
299 

0.022 
267 

0.046 
181 

0.074 
269 

0.006 
254 

0.392 
216 

0.821 
126 

Hourly  Ordinates  for  11  years,  1880-1889, 
and  1900.  f 

51 

0.072 
26 

0.032 

88 

0.391 
95 

0.034 
54 

0.024 
44 

0.017 
104 

0.018 
41 

0.009 
253 

0.313 
308 

0.133 
111 

Hourly  Ordinates  for  6  years  beginning 
Feb.  1,  18W.1I 

52 

0.408 
44 

0.137 
49 

1.606 

4 

0.168 
15 

0.028 
210 

0.200 
805 

0.187 
311 

0.138 
30 

0.107 
349 

o.i;« 

204 

Hourly  Ordinates  for  18  years,  1878-1894, 
and  1900.  If 

53 

0.386 
46 

0.131 
50 

0.962 
323 

0.080 
837 

0.042 
280 

0.061 
268 

0.140 
278 

0.031 
320 

0.130 
68 

0. 152 
149 

Hourly  Ordinates  for  28  years.  18(»-1894. 
and  1900.  H 

54 

0.393 
31 

0.148 
38 

0.681 
246 

0.052 
240 

0.027 
198 

0.075 
193 

0.098 
227 

0.017 
157 

0.381 
356 

0.127 
131 

HouEly  Ordinates  for  17  years,  1879-1894, 
and  1900. 1] 

55 
56 
57 
5h 

0.048 
114 

0.069 
39 

0.078 
66 

0.072 
60 

0.010 
800 

0.042 
265 

0.076 
275 

0.086 
278 

0.672 

88 

1.620 

0.067 
25 

0.205 
43 

0.148 
81 

0.861 
67 

0. 195 

228 

0.513 

88 

0.264 
107 

0. 124 

256 

0.111 
76 

Hourly  Ordinates  for  1  calendar  year, 

1888.* 

Hourly  Ordinates  for  January,  1897.* 

From  Annates  Hydrographiques,  Paris, 

1901. 

Hourly  Ordinates  for  2  calendar  years, 
1873  and  1875.»» 

:::::::: 

■       " 

n  ncx^ 



:::::::: 

0.099 
19 

0.164 
92 

0.246 
89 

83  '          83 

2.029  1    0.119 
1-26           128 

2.471-     0.129 
139          128 

0.401 
267 

0.203 
229 

0.080 
123 

0.086 
15  i 

:::::::: 

59 

0.089 
103 

0.029 
344 

2.8S8  1    0.184 
333  1        323 

0.348 
320 

0.462 

288 

0.407 
170 

0.311 
218 

0.148 
151 

Hourly  Ordinates  for  1  calendar  vear, 
1895.** 

60 
61 
62 
63 
64 
6.1 
66 

0.104 
204 

0.185 
282 

0.135 
350 

0.100 
18 

0.050 
21 

0.108 
106 

0.128 
182 

0.121 
4 

0.084 

88 

0.087 
283 

0.032 
290 

2.004 

88 

0.143 
9 

0.338 
273 

0.223 

30 

0.408 

161 

0.203 
310 

0.465 
43 

0.390 
290 

0. 115 
135 

0.529 
286 

0.177 
220 

0.082 

Plourly  Ordinates  for  15  days  beginning  ' 
Mayl,189L* 

Hourly  Ordinates  for  29  days  beginning 
May  9.  1864.  * 

Houriy  Ordinates  for  1  year  beginning 
Dec.  21,  1843.* 

Inferred  from  constants  for  Sheemess 
and  British  Tide  Tables  for  1894. 

Hourly  Ordinates  for  3  calendar  .years, 
1883, 1884,  and  1885.  § 

Hourly  Ordinates  for  4  years,  1851,  ia57, 
1866,  and  1870.  S 

Hourly  Ordinates  for  7  years.  1857-1860, 
and  1866-1870.  | 

2.838 
228 

1  750 

0.138 

228 



O.OW 
200 

0.209 
196 

0.124 
112 

o.ai6 

155 

0.131 
197 

56 

0.450 
290 

0.267 
81 

0.406 

258 

1.640 
110 

2.070 

1 

0.840 
159 

0.407 
66 

0.374 

191 

0. 2^^ 

38 

' 

28 

1 

1.074 
239 

3.161 
6 

0.235 
327 

0.082 
112 

0.2-28 
330 

0.362 

238 

0. 142 
189 

67 

0.063 
137 

0.040 
327 

1.036 
42 

0.105 
272 

0.137 
312 

0.485 
240 

0.  0r)8 
183 

High  and  Low  Waters  for  1  calendar 
year,  1897.* 

68 
69 

1.080 
356 

0.108 
25 

0.106 

208 

0.223 
277 

0.205 

ia5 

Devised  from  British  Tide  Tables   for 
1894. 

Hourly  Ordinates  for  162.6  days  begin- 
ning May  2i,  1904.  • 

0.031 
154 

0.020 
160 

0.027 
335 

1.899  1    0.083 
177           177 

0.123 
2M 

0.229 
227 

0.020 
94 

70 

0.110 

0.047 
279 

0.626  1    0.037 
2*22  I        222 

0.019 
181 

0.467 
226 

0.140 
205 

Hourly  Ordinates  for  29  days  beginning 
Aug.  1.  1901. 
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TABLE  5.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


January. 


Station. 


February. 

1  16 


March. 


St.  Johns,  Newfoundland . 

Halifax,  Nova  Scotfa 

St.  John.  New  Brunswick  . 

Portland,  Me 

Boston.  Mas8 


I 


Newport,  R.  I 

New  London,  Conn 

Wlllets  Point,  N.  Y 

NewYork,  N.  Y 

Sandy  Hook,  N.  J 


Philadelphia,  Pa 

Old  Point  Comfort,  Va. 

Washington,  D.  C 

Baltimore.  Md 

Wilmington,  N.  C 


Charleston.  S.  C 

Savannah  Entrance,  Ga. 

Fernandina.  Fla 

Key  West,  Fla 

Galveston,  Tex 


Buenofl  Ayres,  Argentina. . . 
("ane  Horn,  South  America. 

Valpariiiiio,  Chile 

Panama,  Panama 

San  Diego,  Cal 


San  FrancisKJo  Entrance,  Cal 

Astoria,  Orcg 

Port  Town.send,  Wash 

Sitka,  A laska 

Kodiak  (St.  Paul  Harbor),  Alaska 


St.  Michael,  Alaska 

Yokohama,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance,  China . 
Shanghai,  China 


Amoy,  China 

Hongkong,  China 

Singapore,  Malay  Peninsula . 

Batavia,  Java 1 

Manila,  Philippine  Islanda. . . 


Honolulu,  Hawaiian  Islands . 

Apia.  Samoa  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 

Sydney,  New  South  Wales  . . . 


Melbourne,  Victoria 

Port  Adelaide,  South  Australia  . 

Rangoon,  India 

Calcutta,  India 

Madra.s,  India 


Colombo,  Ceylon.  India. 

Bombay,  India 

Karachi.  India 

Aden,  Arabia. 


55  !  Cape  'Town.  Africa  . 


56  I  Lisbon,  Portugal 

57  Rochelle,  France 

58  I  Brest,  France 

69  I  Havre.  France 

60  !  Edinburgh  (Leith).  Scotland  . 


feet,     I 
4-0.3 
+0.1  ; 
-0.1  I 

0.0 
-0.1 

0.0  I 
-0.2  ! 

0.0  I 
-0.4  ' 
-0.3  I 

-0.6  I 
-0.2 
-0.1  ' 
-0.5  I 
-0.1  I 


-0.1 
-0.3 
+0.3 
+0.1 
-0.5 

+0.2 
-0.2 
+0.1 
-0.1 
0.0 

+0.1 
+0.4 
+0.4 
+0.2 
0.0 


feet. 
+0.3 
0.0 
-0.2 
-0.1 
-0.1 

-0.1 
-0.3 
-0.1 
-0.4, 
-0.3  I 

-0.4 
-0.8 
-0.2  , 
-0.6 
-0.2  I 

-0.2 
-0.3 
+0.2  I 
0.0  ' 
-0.6 


ffft. 
+0.2  ■ 
-0.1  , 
-0.2 
-0.1 
-0.2  , 
I 

-0.1 
-0.3 
-O.l  I 
-0.4 
-0.3  I 

-0.2 
-0.3 
-0.3 
-0.6 
-0.3  , 

-^.3 
-0.3 
+0.1  i 
-0.1 
-0.6  I 


0.0 

-i.'e' 


+0.2 
+0.4 


-0.8 


0.0 

-0.2 

0.0 

-0.2 
+0.1 
-0.8 
-1.8 
+0.3 

+0.2 
+0.2 

0.0 
+0.1 

0.0 


+0.3 
-0.2  I 
+0.2  i 
-0.4  I 
0.0 

0.0  I 
+0.3 
+0.4  ' 
+0.2  1 
-0.1 


0.0 


+0.1 
+0.3 


-0.1 


+0.4 
+0.2 
+0.2 
+0.1 


Hull ,  England 

Sheerne>w,  England 

liondon.  England 

Dover,  England 

Portland  Breakwater.  England . 


Liverpool,  England . . 
Greenock,  Scotland . . 
Kingstown,  Ireland . . 
Queenstown,  Ireland. 


70  I  Hamburg,  Germany. 


0.0 
0.0 


+0.4 
+0.4 


+0.1 


0.0 
0.0 
0.0 

-0.2 
0.0 
-1.1 
-1.8 
+0.1 

+0.2 
+0.2 
-0.1 
+0.2 
0.0 


+0.3 

+0.1 

+0.1 

0.0 


+0.4 
-0.1 
+0.2 
-0.6 
0.0 

-0.1 
+0.1 
4-0.4 
+0.8 
-0.8 


-0.1 


-0.1 
+0.2 


-0.4 


-0.1 


0.0 

+0.2 

0.0 

-0.8 
-0.1 
-1.2 
-1.8 

-0..| 

+0.2  j 
+0.2  I 
-0.1 
+0. 2  I 
0.0 


/frt. 
+0.1 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.3 
-0.1 
-0.3 
-0.3 

-0.1 
--0.4 
-0.4 
-0.5 
-0.3 

-0.4 
-0.2 
-0.2 
-0.2 
-0.6 

+0.5 
-0.1 
+0.2 
-0.8 
-0.1 

-0.2 
0.0 
+0.3 
+0.3 
-0.4 


I 


-0.2 


feet. 

0.0 
-0.2 
-0.2 
-0.2 
-0.1 

-0.2 
-0.3 
-0.1 
-0.2 
-0.2 

-0.1 
-0.4 
-0.4 
-0.4 
-0.3 

-0.4 
-0.1 
-0.3 
-0.3 
-0.5 

+0.5 
-O.l 
+0.2 
"0.9 
-0.1 

-0.4 
-0.1 
+0.2 
+0.2 
-0.4 


-0.2 


-1.5 


-0.2 
0.0 


-0.4 


-0.2 


-0.2 
-0.2 


-0.2 


I 


+0.1  j 
+0.3 
+0.1  ' 

-0.3  i 
-0.3  1 
-1.2  ; 
-1.8 
-0.4  I 

+0.2 

+0.2  I 

-0.2 

+0.2 

0.0 


I 


+0.1 
+0.3 
+0.1 

-0.8 
-0.3 
-1.2 
-1.8 
-0.6 

+0.2 
+0.1 
-0.1 
+0.3 
0.0 


feet. 

0.0 
-0.1 
-0.1 
-0.2 
-0.1 

-0.2 
-0.3 
-0.1 
-0.1 
-0.2 

-0.1 
-0.3 
-0.4 
-0.8 
-0.3 

-0.3 
0.0 
-0.6 
-0.3 
-0.8 

+0.6 
0.0 
+0.1 
-  0.9 
-0.2 

-0.6  I 
-0.2  I 
0.0  1 
+0.1  I 
-0.4 


April.           1 

1 

16 

feet. 

feet. 

-0.1 

-0.2 

-0,1 

0.0 

0.0 

+0.1 

-0.2 

-0.2 

0.0 

0.0 

-0.2 

-0.1 

-0.2 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

-0.1 

0.0 

May. 


-0.1 
-0.2 
-0.3 
-0.2 
-0.8 

-0.2 

0.0  I 
-0.7 
-0.3  I 
-0.2 

+0.4  ! 

0.0 
+0.1  t 
-0.7  I 
-0.2 

-0.5 
-0.2 
-0.1 
+0.1 
-0.3 


I 


-0.3  I       -0.8 


-0.8 
-0.3 


-0.8 
-0.1 


+0.1 
+0.3 
+0.1 

-0.2 
-0.2 
-1.1 
-1.8 
-0.6 

+0.2 
0.0 
0.0 

+0.8 
0.0 


+0.2 

0.0 

-0.1 

-0.1 


+0.1 
-0.1 
-  0.2  I 
-0.1  I 

.   ..I. 


0.0  I 
-0.2 
-0.3 
-0.2  ' 

I. 


-0.1 
-0.2 
-0.4 
-0.2 


-0.5 


-0.8 
-0.5 


-0.2 


-0.1 


-0.2 
-0.1 
-0.1 
-0.1 
-0.2 

-0.1 
+0.1 
-0.7 
-0.8 
-0.1 

+0.2 
+0.1 
0.0 
-0.5 
-0.8 

-0.5 
-0.1 
-0.2 

0.0  I 
-0.8  I 


fceL 
-0.2 
-^0.1 
+0. 2  ' 
-0.2, 
+0.1  I 

0.0 

0.0 

+0.1 

+0.2  I 

0.0 

-0.3 

0.0 

0.0 

+0.1 

-0.2 

-0.1  ' 

+0.1 

-0.6 

-0.3: 

-0.1 

0.0 
+0.1 

ao 
-as 

0.3, 

-0.4 
0.0  I 

-0.2 
-0.1  I 
-0  2 


-0.3  I 


-0.7 
-0.2 


-0.1 


+0.4! 


-0.3 
-0.6 


-0.2 


-0.1 


+0.1 
+0.8 
+0.1 

0.0 
-0.1 
-1.0  I 
-L9 
-0.6  1 

+0.2 
0.0 
0.0 

+0.8 
0.0 


+0.1 
+0.8 
+0.1 

+0.2 
0.0 
-0.8 
-L9 
-0.3 

+0.2 
-0.1 
+0.1 
+0.4 
0.0 


-0.2 
-0.8 


-0.1  I 


-ai 


+0.11 

+0.2 
+0.1  I 

+0.S, 

+0.1 
-0.6, 

-1.8! 
-0.2 


+0.1 
-0.1 
+0  2 
+0.4  I 
0.0 


-0.2 
-0.2 
-0.4 
-0.2 


0.0  I 
0.0 


-0.1  I 
-0.1 


-0.1  , 
-0.1  I 


-0.2  , 

-0.2  I 


-0.2 
-0.2 


-0.2 
-0.2 


+0.3 
+0.3 


+0.1 


+0.1  I 
+0.2  I 


0.0  I 
0.0  I 


-0.2 
-0.1 


-0.8 
-0.3  1 


-0.4 
-0.4 


0.0  I 


-0.1 


-0.1 


-0.1  I 


-0.2 


-0.2 
-0.2 
-0.8 
-0.1 


-0.2 
-0.1 


-0.4 
-0.4 


-0.3 
-0.2 
-0.3, 
-0.1 


-0.2 
0.0 


-0.4 
-0.6  1 


-0.2  1 


/erf 
-9.1  . 


'X\\ 


-6_* 


-0.1 

--o: 

48.1  , 

Od 

f'.O  I 
-C'.J 

-0  3 
LP 

-9: 

-9.: 

-41 

-C5 

-e-l 


-0.3 
-0.? 


-MI.1 
^0.1 

^4 

-K'.2 

-as 

-le 
-0.1 


-0.: 

-a:  I 

*9.3l 
0.8 


-0.J 


-a  I 
^1 


-a  3 


FOR  THE  PORTS  FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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k 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

I  1 

1 

1       '' 

1 

IG 

-0.1 
-0.2 
+0.1 
+0.1 
0.0 

1 

16 

feet. 
1      -0.1 
1      -0.8 
.      -0.1 
1       +0.2 
!         0.0 

1 

-0.1 

-0.1 

+0.2 

0.0 

1 

feet. 

0.0 

0.0 

-0.1 

+0.2 

0.0 

16 

feet. 

1         0.0 

1      +0.2 

0.0 

1      -10.2 

+0.1 

1 

16 

1 

16 

1 

2 
3 

1     4 

1  ' 

-0.2 
0.0 
+0.8 
-0.1 
+0.1 

'     fert. 
1       -0.2 
'          0.0 
+0.2 
,          0.0 
1       +0.1 

/eeL 
-0.1 
-0.1 
+0.2 
0.0 
+0.1 

ML 
-0.1 
-0.3 

0.0 
+0.1 

0.0 

feet. 
-0.1 
-0.2 
-0.1 
+0.2 
0.0 

feet. 
+0.1 
+0.3 
0.0 
+0.1 
+0.1 

feet. 
+0.1 
+0.8 
+0.1 
+0.1 
0.0 

feet. 

+0.2 

+0.3 

0.0 

0.0 

0.0 

feet. 

+0.2 

+0.2 
0.0 
0.0 

-0.1 

6 
7 
8 
9 
10 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.1 

,       +0.1 

0.0 

'      +0.2 

1      +0.2 

+0.1 
+0.2 
0.0 
+0.2 
+0.2 

•      +0.1 
+0.2 
-0.1 
+0.8 
+0.2 

+0.1 
+0.2 
-0.1 
+0.8 
+0.8 

+0.1 
+0.2 
-0.1 
+0.2 
t       +0.2 

+0.1 
+0.2 
-0.1 
+0.1 
+0.2 

+0.1 
+0.1 
-0,1 
0.0 
+0.1 

+0.1 

0.0 

0.0 

-0.1 

-0.1 

0.0 
-0.1 

0.0 
-0.3 
-0.2 

11 
12 
13 
14 
15 

-0.2 
+0.3 
+0.8 
+0.8 
-0.1 

-0.1 
+0.8 
+0.4 
+0.8 
0.0 

+0.1 
+0.4 
+0.4 
+0.4 
+0.1 

+0.3 
+0.4 
+0.3 
+0.4 
+0.1 

+0.5  1      +0.7 
+0.3         +0.2 
+0.2  1      +0.1 
+0.4         +0.4 
+0.2         +0.2 

+0.7 
+0.2 
0.0 
+0.4 
+0.8 

+0.7 
+0.1 
0.0 
+0.4 
+0.8 

+0.5 
+0.1 
0.0 
+0.8 
+0.8 

+0.3 

0.0 

0.0 

+0.2 

+0.8 

0.0 

0.0 

0.0 

+0.1 

+0.2 

-0.8 

0.0 

0.0 

-0.1 

-    +0.2 

-0.4 
-0.1 
0.0 
-0.2 
+0.1 

-0.6 
-0.2 

0.0 
-0.4 

0.0 

16 
17 
18 
19 
20 

-0.1 
+0.1 
-0.2 
-0.3 
-0.1 

-0.1 
+0.1 
0.0 
-0.2 
-0.2 

-0.1 
+0.1 
+0.2 
-0.2 
-0.1 

-0.1 
+0.1 
+0.4 
-0.1 
0.0 

-0.1 
+0.1 
+0.4 
-0.1 
+0.1 

+0.1 

+0.2 

+0.4 

0.0 

'      +0.3 

+0.2 
+0.2 
+0.8 
+0.1 
+0.6 

+0.8 
+0.2 
+0.2 
+0.3 
+0.7 

+0.4 
+0.2 
.   +0.1 
+0.4 
+0.8 

+0.4 
+0.1 
+0.1 
+0.4 
+0.8 

+0.4 
0.0 
+0.1 
+0.4 
+0.6 

+0.8 
-0.1 
+0.2 
+0.4 
+0.4 

+0.2 
-0.2 
+0.3 
+0.3 
+0.1 

0.0 
-0.2 
+0.8 
+0.8 
-0.2 

21 
22 
•23 
24 

25 

-0.8 
+0.1 
0.0 
-fO.2 
-0.2 

-0.4 
+0.1 
1         0.0 
+0.3 
-0.1 

-0.4 
+0.1 

0.0 
+0.3 

0.0 

-0.4 
40.1 
0.0 
+0.3 
+0.1 

-0.8 
+0.1 
0.0 
+0.3 
+0.2 

-0.3 
+0.1 
-0.1 
+0.8 
+0.8 

-0.2 
+0.1 
-0.2 
+0.8 
+0.8 

-0.2 
0.0 
-0.2 
+0.4 
+0.3 

-0.1 
0.0 
-0.2 
+0.4 
+0.2 

-0.1 
0.0 
-0.2 
+0.6 
+0.2 

-0.1 
-0.1 
-0.2 
+0.6 
+0.1 

-0.1 
-0.1 
-0.1 
+0.6 
0.0 

0.0 
-0.1 

0.0 
+0.4 

0.0 

+0.1 
-0.2 
+0.1 
+0.2 
0.0 

26 
27 
28 
29 
30 

-0.1 
+0.1 
-0.2 
-0.3 
0.0 

+0.1 

0.0 

-0.2 

-0.8 

0.0 

+0.2 
-0.1 
-0.2 
-0.8 
0.0 

+0.8 
-0.2 
-0.1 
-0.8 
0.0 

+0.4 
-0.3 
-0.1 
-0.2 
0.0 

+0.4 
-0.4 
-0.2 
-0.2 
0.0 

+0.4 
-0.4 
-0.2 
-0.1 

+0.1 

+0.3 
-0.8 
-0.2 
0.0 
+0.2 

+0.2 
-0.2 
-0.2 
0.0 
+0.8 

+0.2 
0.0 
-0.1 
+0.1 
+0.4 

+0.2 
+0.2 
0.0 
+0.1 
+0.5 

+0.2 
+0.4 
+0.1 
+0.1 
+0.4 

+0.2 
+0.6 
+0.2 
+0.2 
+0.4 

+0.2 
+0.6 
+0.8 
+0.2 
+0.2 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

-0.2 
-0.1 

-1-0.1 
0.0 

+0.6 
0.0 

+0.7 
0.0 

+0.7 
+0.1 

+0.6 
+0.1 

+0.8 

+0.2 

-0.1 
+0.3 

-0.5 
+0.8 

40.4 

+0.4 

+0.8 

+0.8 

+0.1 

+1.0 

+1.0 

+1.1 

+1.1 

+  1.1 

+1.1 

+1.1 

+1.1 

+1.0 
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Greemuich  Mean  Civil  Time  of  the  MomCs  Upper  and  Lower  Transits,  and  the  Equation  of  Time,  1909. 
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(17  22) 
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+0.7 
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540 
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(18  38) 

2.3    +  9.2 

7  52     2.4 

(2J20)' 

+0.1 
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1.9 
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Greenwich  Mean  Civil  Time  of  the  Moon^s  Upper  and  Lower  Transits,  and  the  Equation  of  UnUy  1909. 
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h.m. 
(10  11) 
22  38 

m. 
2.2 

m.        h.  m. 
+3.5  1  (1148) 

2.5 

TO. 

+6.1 

A.  m. 

0  61 

(18  18) 

m. 
2.2 

TO. 

+0.1 

h.m. 

1  16 

(18  42) 

2.2 

m. 
-10.2 

Km. 
2  46 

(15  15) 

TO. 

2.6 

TO.    '    h.  m,     m. 
-16.3        8  24,2.8 
(15  61) 

TO. 

-11.0 

2 

(11  06) 
23  35 

2.4 

+3.7 

0  18 

(12  47) 

2.5 

+6.1 

1  44 

(M  11) 

2.2 

-0.8 

209 

(14  37) 

2.8 

-10.6 

844 
(16  13) 

2.4 

-16.8        4  17  1  2.2 
1  (16  42) 

-10.6 

3 

'(i2"W) 

2.4 

+3.9 

1  10 
(13  44) 

2.4 

+6.0 

2  87 
(16  03) 

2.2 

-0.6 

8  05 

(15  33) 

2.4 

-10.8 

4  42 

(17  09) 

2.3 

-16.4         6  07     2.0 

(17  30) 

-10.3 

4 

0^ 
(13  (M; 

2.5 

+4.0 

2  11 

(14  38) 

2.2 

+6.9 

8  29  1  2.2 

(16  65) 

-0.9 

402 

(16  31) 

2.4 

-11.1 

5  36 

(18  02) 

2.2 

-16.4         5  62,1.8 

(18  14)1 

-  9.9 

5 

1  83 

(14  03) 

2.5 

+4.2 

304 

(15  30) 

2.2 

+5.8 

4  22 

(16  48) 

2.2 

-1.2 

4  59 

(17  28) 

2.4 

-11.4 

626 

(18  60) 

2.0 

-16.8        6  84  '  1.7 

(18  65) 

-9.5 

6 

2  31 

(14  59) 

2.4 

+4.4 

3  55 

(16  20) 

2.1 

+6.7 

5  16 

(17  43) 

2.8 

-1.6 

5  56 

(18  24) 

2.3 

-11.7 

7  13 

(19  35) 

1.9 

-16.3        7  15  11.7 
(19  35)' 

-  9.0 

7 

327 

(15  53) 

2.2 

+4.6 

4  45 
(17  10) 

2.1 

+6.6 

V 

6  11 

(18  39) 

28 

-1.9 

660 

(19  17) 

2.2 

-12.0 

756 

(20  17) 

1.8 

-16.8        7  66  i  1.6 

(20  14)' 

-  8.6 

8 

4  19 

(16  44) 

2,1 

+4.7 

6  85 

(18  01) 

2.1 

+5.5 

706 

(19  34) 

2.8 

-2.2 

7  42 

(20  06) 

2.1 

-12.3 

8  37 

(20  58) 

1.7 

-16.2         8  S5     1.7    -  8.2 

:  (20  65) 

9 

5  09  1  2. 1 

(17  34), 

+4.9 

627 

(18  63) 

2.2 

+6.4 

8  01 

(20  28) 

2.8 

-2,6 

830 

(20  53) 

1.9 

-12.6 

9  17 

(21  87) 

1.6 

-16.1  j      9  16  !  1.8    -  7.7 

(21  87)           1 

10 

5  59  1  2.0 
(18  23.) 

+5.0 

7  20 
(19  48) 

2.3 

+6.2 

8  54 
(21  20) 

2.2 

-2.9 

9  15 
(21  87) 

1.8 

-12.8 

9  57 

(22  17) 

1.7 

-16.0  1      9  59  1  1.9  1-  7.8 

(22  22) 

11 

6  48  !  2. 1 
(19  13) 

+5.2 

8  15 

(20  43) 

2.8 

+5.1 

9  45 

(22  08) 

2.0 

-3.3 

958 

(22  18) 

1.7 

-18.1 

10  88 

(22  58) 

1.7 

-15.9  1    10  46     2.0 
,  (23  10) 

-  6.8 

12 

7  38     2.1 
(20  04) 

+5.3 

9  10 

(21  38j 

2.3 

+4.9 

10  82 

(22  54) 

1.9 

-8.6 

10  88 

(22  58) 

1.7 

-13.4 

11  20 

(23  41) 

1.8 

-16.8       11  86     2.2 

-  6.4 

13 

8  30  1  2. 2 

(20  57) 

+  5.4 

10  05 

(22  32) 

2.2 

+4.8 

11  16 

(23  87) 

1.8 

-4.0 

11  18 
(28  38) 

1.7 

-18.6 

"nh\ 

1.9 

-15.7       (0  02)    2.2 
;    12  29 

-  6.9 

14 

9  24  '  2. 3 

(21  52) 

+5.6 

10  58  !  2. 1 

(23  23) 

+4.6 

11  58 

1.7 

-4.8 

11  58 

1.7 

-18.8 

(0  27) 
12  51 

2.0 

-15.5       (0  66)    2.8 
13  24  ; 

-  6.4 

15 

10  20  '  2.3 

(22  48) 

+  5.7 

11  48 

2.0 

+4.4 

(0  19) 
12  39 

1.7 

-4.7 

(0  18) 
12  89 

1.7 

-14.1 

(1  16; 
13  42 

2.1 

-15.4       (1  68)    2.8 
14  21  , 

-  4.9 

16 

11  16  '  2.3 

(23  41 

+5.8 

(Oil, 
12  34 

1.9 

+4.2 

(0  59) 
13  19 

1.7 

-5.0 

(1  00) 
13  21 

1.8 

-14.8 

(2  08) 
14  85 

2.2 

-16.2  1     (2  48) 
16  16 

2.8 

-4.4 

17 

2.3 

12  11 

-5.9 

(0  56) 
13  18 

1.8 

+4.0 

(I  38) 
13  69 

1.7 

-5.4 

(143) 
14  06 

1.9 

-14.6 

(3  02) 
15  30 

2.8 

-15.0       (3  43) 
16  10 

2.2 

-  4.0 

18 

(0  38)    2.2 
13  04  , 

+...9 

(1  39) 
14  00 

1.7 

+3.8 

(2  19) 
14  40 

1.7 

-5.7 

(2  80) 
14  54 

2.0 

-14.7 

(3  58) 
16  26 

2.3 

-14.8'     (4  85)2.1 
17  01  , 

-  3.5 

19 

(1  29)    2.0 
13  53 

+6.0 

(2  20) 
14  40 

1.7 

+3.6 

(3  01) 
15  23 

1.8 

-6.1 

(3  19) 
15  45 

2.1 

-14.9 

(4  53) 
17  20 

.3 

-14.6       (5  26) 
17  60 

2.1 

-  3.0 

20 

(2  16)    1.9 
14  89 

+6.1 

(3  00) 
16  20 

1.7 

+3.4 

(3  45) 
16  09 

1.9 

-6.4 

(4  12) 
16  89 

2.2 

-15.1 

(5  46) 
18  12 

2.2 

-14.4  .     (6  16) 

1     18  89 

2.0 

-  2.5 

21 

(3  00)    1.8 
15  22  1 

+6.2 

(3  40)    1.7 
16  00  I 

+3.1 

(4  33) 
16  58 

2.0 

-6.8 

(6  06) 
17  34 

2.8    -15.2 

(6  88) 
19  04 

2.1 

-14.1       (7  03)    2.0 
19  28 

-  2.0 

22 

(3  42)    1.7 
16  03  1 

+6.2 

r4  21)    1.8 
16  42 

+2.9 

(5  24) 
17  61 

2.2 

-7.1 

(6  02) 
18  80 

2.3 

-15.4 

(7  29) 
19  64 

2.1 

-13.9       (7  63)    2.1 
20  18 

-  1.5 

23 

(4  23)    1.7 
16  43  1 

+6.2 

(5  04) 
17  27 

1.9 

+2.6 

(6  18) 
18  46 

2.3 

-7.6 

(6  68) 
19  26 

2.8 

-15. 5 

(8  19) 
20  44 

2.1 

-13.6  1     (8  45)1  2.2 
'    21  12  ! 

-  1.0 

24 

(6  03)    1.7 
17  23 

+6. 3  1     (5  50) 
'     18  14 

2.0 

+2.4 

(7  15) 
19  44 

2.4 

-7.8 

(7  63) 
20  20 

2.8 

-16.7 

(9  10) 
21  86 

2.1    -18.8       (9  89) 
1    22  08 

2.3 

-  0.5 

25 

(5  44)    1.7 
l«04j 

+6.3 

(6  40) 
19  06 

2.2 

+2.1 

(8  13) 
20  42 

2.4     -8.2 

(8  46) 
21  13 

2.2 

-16.8 

(10  02) 
22  29 

2,2  1-13.0  '  (10  87) 
23  07 

2.5 

0.0 

26 

(6  26)1  1.8 
18  48  ' 

+6.3 

iZ34) 
20  02 

2.3 

+1.8 

(9  10) 
2139 

2.4     -8.5 

(9  39) 
22  05 

2.2 

-15.9 

(10  57) 
23  26 

2.4    -12.7 

(1137) 

2.5 

+  0.6 

27 

(7  11;    1.9 
19  &4 

+6.3 

(8  31) 
21  00 

2.4 

+1.6 

(10  07) 
22  34 

2.3     -8.9 

(10  31) 
22  58 

2.2 

—16.0 

(11  65) 

2.5    -12.4 

0  07 
(12  37) 

2.5 

+  1.0 

28 

(7  69)    2.1 
20  25 

+6.3 

(9  80)    2.5 
22  00  1 

+1.3 

(1102) 
23  28 

2.8     -9.2 

(11  24) 
23  62 

2.2    -16.1 

0  25 

(12  55) 

2.5    -12.1 

1  07 
(13  36) 

2.4    +  1.5  1 

1 

29 

(8  52)    2.3 
21  20  1 

+6.8 

(10  30) 
22  59 

2.6 

+1.0 

(1155) 

2.2     -9.5 

'(i2'i9) 

2.8  |-16.2 

1  26 

(18  66) 

2.6 

-11.7 

2  04 

(14  30) 

2.3 

+  2.0 

30 

(9  48)    2.4 
22  18  1 

+6.2 

(11  28) 
23  56 

2.4 

+0.7 

022 

(12  48) 

2.2     -9.9 

0  47 

(18  16) 

2.4  1-16.2 

2  26 

(14  65) 

2.6 

-11.4 

2  56 

(16  20) 

2.1 

+  2.5 

31 

(10  48) 
23  18 

2.5 

+6.2 

*(i2'24) 

2.3 

+0.4 

1  45 

(14  15) 

2.4 

-16.3 

8  44 

(16  07) 

1.9 

+  3.0 
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462  TABLE  7.— MOON'S   PHASES,  APOGEE  AND  PERIGEE,  1909. 

Greenwich  Mean  Chnl  Time  of  the  MooiCs  Phones^  Apogee  and  Perigee. 


!      })  First  < 

Moon's  Phases,  1909. 

Mooi 
h. 

)uart 
h. 

er. 
m. 

mo. 

Moon 
pogee. 

lin— 

%  New  Moon. 
mo,    d,     h.    7n. 

iiuart 

er. 

QFull 

mo.    d. 

1.    !    c  L««t< 

wi.  1    mo.    d. 

Perige*'. 
mo.     d.     L 

jno.    d. 

/i. 

m. 

d. 

h. 

. 

. 

Jan.    6 

14 

13  '  Jan.  14 

18 

11 

Jan. 

11 

14.9 

Jan.  2:i   i:u' 

,  Jan.  22    00 

12  !  Jan.  28 

15 

07 

Feb.    5 

08 

25     Feb.  13 

12 

47  , 

Feb. 

8 

05.3 

Feb.  20    2:j.4 

Feb.  20    10 

52     Feb.  27 

02 

49 

Mar.    7 

02 

56     Mar.  15 

03 

42 

Mar. 

7 

08.0 

Mar.  21    11  4 

,  Mar.  21    20 

11  '  Mar.  28 

16 

49 

Apr.    5 

20 

28 

Apr.  13 

14 

30 

Apr. 

3 

10.9 

Apr.   18    2i).4 

I  Apr.  20    04 

51  1  Apr.  27 

08 

36 

May    5 

12 

08     May  12 

21 

45 

Apr. 

30 

23.9 

Mav   16    l\l^ 

May  19    13 

42     May  27 

01 

28 

June  4 

01 

25  :  June  11 

02 

43 

May 

28 

17.4 

June  12    KH 

June  17    23 

28     June  25 

18 

43 

July    3 

12 

17     July  10 

06 

68 

June 

25 

12.2 

July     7    21  :• 

July  17    10 

45     July  25 

11 

45 

Aug.    1 

21 

14     Aug.    8 

12 

10 

July 

23 

06.3 

Aug.     4    04  ri 

Aug.  15    23 

55  '  Aug.  24 

03 

55 

Aug.  31 

a5 

08  '  Sept.   6 

19 

44 

Aug. 

19 

22.7 

Sept.    1    07.  :i 

Sept.  14    15 

09  !  Sept.  22 

18 

32 

Sept.  29 

13 

05     Oct.     6 

06 

44 

Sept. 

16 

09.5 

Sept.  29    r.H 

Oct.  14    08 

13     Oct.   22 

07 

04 

Oct.  28 

22 

07  .  Nov.    4 

21 

38 

Oct. 

13 

11.6 

Oct.   28   w.: 

Nov.  13    02 

18     Nov.  20 

17 

29 

Nov.  27 

08 

52     Dec.    4 

16 

12 

Nov. 

9 

17.4 

Nov.  25    yi^ 

De<!.  12    19 

59 

Dec.  20 

02 

18 

Dec.  26 

21 

30  '    .     .     . 

1 

• 

Dec. 

7 

09.7 

Dec   23    ^>^.^ 

1 

In  the  above  table  0»>  is  midnight,  12»»  is  noon;  all  hours  leas  than  12  are  in  the  forenoon  (a.  m. ),  all  greater  are  in  th<?  aftfrn^.c 
(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  in.Htance,  15:42  is  3:42  p.  m. 

This  table  may  be  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitude  in  time  when  it  b  ca^t.  *nd 
subtracting  it  when  west. 

1 

TABLE  8.~M00N'S   DECLINATION,  1909. 

Greenwich  Mean  Civil  Time  of  the  Moon'' h  grent^^nt  Declination  Xorth  and  South  aud 

Pasmge  over  the  Kfjuat^fr. 


Moon  on  Equator. 

Moon  Farth 
Time. 

est  North. 

Declination. 

Moon  on  Equator. 
Time. 

Moon  Farthest  South. 
Time.              |         Declination. 

Time. 

mo.    d.     h. 

m. 

mo.     d.     h. 

m. 

o 

/ 

mo.    d.     h. 

m. 

mo.    d. 

h. 

m. 

0 

/ 

Jan.    6      6. 
Feb.    2    12 

30 
22 

24 

24 

21 
24 

Jan.  13     17 
Feb.    9    23 

43 
59 

Jan.  20 
Feb.  17 

15 

1 

34 

41 

24 
24 

22 

Jan.  26    17 

41 

29 

Feb.  23      1 

53 

Mar.    1     17 

18 

24 

34 

Mar.    9      5 

27 

Mar.  16 

10 

09 

24 

44 

Mar.  22    12 

22 

Mar.  28    23 

21 

24 

50 

Apr.    5     11 

20 

Apr.  12 

16 

40 

24 

59 

1  Apr.  18    23 

14 

Apr.  25      7 

32 

25 

03 

May    2    18 

18 

May    9 

22 

19 

25 

OS 

'  May  16      8 

26 
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04 

25 

10 
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07 
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4 

36 

25 

10 
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09 
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25 

10 

June  26     10 

03 
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12 

17 

25 

09 
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15 
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49 
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09 
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20 
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25 

11 
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49 
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28 

25 

14 

Aug.  19    23 

41 
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6 

25 

25 

21 

1  Sept.   2      9 

38 
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22 

25 

26 

Sept.  16      5 

30 

Sept.  23 

14 

45 

25 

35 

Sept.  29    19 

56 

Oct.     6      2 

20 

25 

41 

Oct.   13    11 

29 
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21 

32 

25 

49 

Oct.  27      7 

12 

Nov.    2     10 

39 

25 

52 

Nov.    9     18 

07 

Nov.  17 

3 

14 

25 

55 

Nov.  23     17 

00 

Nov.  29    20 

51 

25 

55 

Dec.    7      1 

25 

Dec.  14 

9 

16 

25 

54 

Dec.  20    23 
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47 

Dec.  27      6 

58 

25 

53 
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TABLE  9.— CURRENTS. 

These.  cun*ent  tables  are  restricted  to  portions  of  the  Atlantic  and  Pacific  coasts  of  the 
United  States  and  adjacent  territory.  The  bearings  and  directions  are  true — that  is,  not 
magnetic — and  all  distances  are  in  nautical  miles.  The  matter  in  these  tables  is  given  in  one 
of  the  five  following  forms: 

1.  Current  diagrams  are  given  for  the  seven  following  localities: 

Georges  Bank,  from  Nantucket  Shoals  to  Cape  Sable. 

Boston  Harbor,  Massachusetts. 

Nantucket  and  Vine^'^ard  sounds. 

East  River,  New  York. 

New  York  entrance,  by  way  of  Sandy  Hook, 

Delaware  Bay. 

Chesapeake  Bay. 
These  diagrams  were  made  according  to  a  plan  devised  jointly  in  1894  by  Lieut.  E.  H. 
Tillman,  U.  S.  Navy,  assistant,  Coast  and  Geodetic  Survey,  and  Capt.  John  Ross,  nautical 
jxpert,  of  the  same  Survey.  The  diagram  for  Georges  Bank  contains  both  direction  and 
t^-elocity  of  the  current  for  any  time,  but  the  other  diagrams  give  merely  the  velocity,  as 
:he  direction  is  assumed  to  be  fixed  by  the  banks  or  shoals  along  the  course. 

2.  Tables  in  which  the  direction  and  velocity  of  the  current  are  given  for  each  hour  of 
;he  tide  at  some  reference  station.     These  tables  are  distributed  as  follows: 

7  stations  in  Portsmouth  Harbor,  referred  to  Portland,  Maine. 
17  stations  in  Boston  Harbor,  referred  to  Boston,  Massachusetts. 

3  stations  off  Chatham  Lights,  referred  to  Boston,  Massachusetts. 

2  stations  in  Long  Island  Sound,  referred  to  New  London,  Connecticut. 

4  stations  in  Arthur  Kill,  referred  to  Sandy  Hook,  New  Jersey. 
4  stations  in  Newark  Bay,  referred  to  New  York,  New  York. 

3  stations  in  Kill  von  Kull,  referred  to  New  York,  New  York. 

The  direction  of  the  current  is  given  on  the  upper  line  and  the  velocities,  in  knots,  on 
he  lower  line  for  each  station. 

3.  Some  general  remarks  are  given  about  the  currents  in  the  following  localities: 

Currents  off  Cape  Cod  Peninsula. 
Currents  in  Block  Island  Sound. 
Currents  in  Long  Island  Sound. 
Currents  in  East  River,  New  York. 
Currents  in  Hudson  River,  New  York. 

4.  The  predicted  time  of  the  slack  waters  for  every  day  in  the  year  are  given  for  the 
wo  following  stations: 

Seymour  Narrows,  British  Columbia. 
Sergius  Narrows,  Alaska. 

5.  Brief  directions  are  given  for  obtaining  slack  waters  at  the  9  following  stations  in 
reorgia  Strait,  British  Columbia: 

Race  Passage.  Burrard  Inlet. 

East  Point.  Yuculta  Rapids. 

Active  Pass.  Hole  in  the  Wall. 

Portier  Pass.  Seechelt  Rapids. 

Dodd  Narrows. 

4a3 
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Explanation  of  Cnrrent  Diagram^  Georges  Bank. 

The  diagram  on  the  opposite  page  represents  only  average  conditions  of  the  curreD/ 
at  14  stations  along  a  curved  line  extending  from  the  southern  part  of  Nova  Scotia  toll/ 
Kantucket  Shoals  light  vessel,  the  scale  being  too  small  to  show  details.  The  line  may  Ir 
defined  as  the  arc  of  a  circumference  passing  through  Nantucket  Shoals  light  vessel  (iiL 
40^  37'  N.,  long.  69^  37'  W.),  with  its  center  at  Bath,  Maine.  The  stations  represented a.-^ 
approximately^  20  miles  apart,  and  No.  14  is  at  Nantucket  Shoals  light  vessel. 

The  observations  upon  which  the  diagram  is  based  are  insufficient  to  give  any  te 
roughly  approximate  results,  which  it  is  hoped,  however,  will  be  near  enough  to  thefait* 
to  be  of  service  to  the  mariner. 

On  the  diagram  the  currents  flowing  into  the  Gulf  of  Maine  are  designated  as  "Flood" 
currents,  and  those  flowing  from  it  as  '^Ebb"  currents- 

The  direction  and  the  velocity  of  the  currents  are  indicated  by  the  small  figures  witliit 
the  diagram.  The  upper  numbers  represent  the  direction  in  degrees  of  azimuth  reckoEfti 
from  the  south  toward  the  west.  In  this  system  S=0^,  W=90^,  N=180^,  and  E=2I". 
The  lower  numbers  represent  the  velocity  in  knots. 

Example  L — A  vessel  in  latitude  42°  55'  N.  and  longitude  65°  30'  W.  is  about  to  enur 
the  Gulf  of  Maine  at  10  a.  m.  on  a  day  when  low  water  occurs  at  Boston  at  7.4<>  a.  ni; 
what  is  the  direction  and  velocity  of  the  current?  On  the  diagram  we  find  that  station  No. 
2  is  the  one  nearest  to  the  location  of  the  vessel.  The  time  being  10.00  —  7.40  —  2.20,  or::j 
hours  after  low  water,  on  the  horizontal  line  representing  station  No.  2  find  a  point  i  tk 
distance  between  the  vertical  lines  indicating  2  hours  and  3  hours  after  low  water.  Tk 
diagram  shows  that  both  the  direction  and  the  velocity  of  the  current  at  this  time  are  changin|: 
slowly,  and  consequently  it  will  be  sufficiently  accurate  to  take  the  nearest  numbers  fortb 
results.  In  this  case  the  direction  of  the  current  is  indicated  by  an  azimuth  of  116^,  whiA 
being  between  90^  and  180^,  is  equivalent  to  N.  (180^-116°)  W.,  or  N.  64°  W.,andtb 
velocity  is  approximately^  1.5  knots,  the  current  being  favorable  to  the  vessel. 

Example  2. — A  vessel  is  in  latitude  40°  40'  N.  and  longitude  68°  55'  W.  at  2  p.  ni.ona 
daj^  when  high  water  occurs  at  Boston  at  1  p.  m.;  what  is  the  direction  and  velocity  of  tbr 
current?  In  this  case  No.  12  is  the  nearest  station.  By  locating  a  point  on  the  diagram.  <« 
the  line  of  station  12,  for  1  hour  after  high  water,  we  find  that  both  the  azimuth  and  velocity 
are  here  shifting  more  rapidly  than  near  the  times  of  strength  of  flood  or  ebb,  the  directiit. 
changing  from  269°  to  332°  in  about  an  hour.  A  rough  interpolation  gives  us  290^,  whiA 
being  between  270°  and  360°,  is  equivalent  to  S.  (360°-  290^) E.,  or  S.  70°  E.,  as  the  dim' 
tion,  and  0.5  knot  as  the  velocity  of  the  current  at  this  time,  but  near  the  times  of  slack  tb 
directions  and  velocities  are  quite  irregular. 
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HIGH  WATER. 


LOW  WATER. 


Hours  before. 


Hours  after. 


Hours  before. 


Hoars  after. 


I 


Current  stations  in  PorUmouth  Harbor^  referred  to  time  of  tide  at  Portland,  Maine.    See  pp.  65-^ 


station  (1) 


Outer  entrance  to  harbor,  0.3  mile  8.  77®  W.  from  Whalebaek  Light. 


N6<>W     N40W 


0.2 


0.8 


N  3°  W     N  2°  W     N  1°  W 


1.0 


0.8 


0.6 


0.1 


S 12°  W  Ii  S  12®  W 


0.7 


S14°W 


L4 


SIS^W 


L4 


SlflOW 


LI 


SI70W 


0.8 


SlgoW.SFW 


0.4 


Station  (2) 


In  mid-channel  0.2  mile  S.  78°  £.  from  Portsmouth  Harbor  Light 


N280W 


0.3 


N20°W 


0.8 


NI20W 


1.1 


N60W 


LI 


I 


N  2°  W  !  N  70  W 


0.8 


I      0.1 


0.5 


S2<»E 


0.7 


SU^E 


1.3 


818°E 


1.4 


817°E 


LI 


870W 


0.7 


S»°W   Ka?» 


0.1 


Station  (3) 


In  mid-channel  0.8  mile  N.  (P  W.  from  Portsmouth  Harbor  LighL 


W 


N790W   N68°W   N63°W   N45ow; 


0.6 


L5 


1.9 


1.7 


S  72°  E   ;  8  70°  E 


LI 


1.3 


865°£    S60°£ 


2.2 


2.7 


S74°K 


2.4 


S850E    SS3PE  Sf^V 


1.4 


0.6 


Station  (4) 

\bout  0.4  mile  N.  25°  W.  from  Portsmouth  Harbor  light. 

S7l°W 

S77°W 

S830W    S890W 

N86°W 

N80°W 

N  55°  E  ,  N  67°  E 

N64°E 

N69°E 

N69°E 

N6S°E    N58°E   SWf 

0.6 

L4 

1.6      1      L4 

1.0 

0.4      j      0.2      ;,      0.3 

0.6 

0.9 

.     LI 

LI     1     a6        a2 

Station  (5)                                                   In  mid-channel  south  from  Qark  Island. 

888OW 

S86°W 

8840W 

S830W    SSl^W 

879°W 

N  81°  E  ' 

N82°E 

N84°E 

N  84°  E  1  N  88°  E 

N79°E 

NT8°E 

S8SPW 

LO 

L7 

L7 

1.4 

LO 

0.4 

0.7      , 

1.1 

2.4 

2.8           L7 

LO 

0.4 

U 

Station  (6)                                                 In  mid-channel  off  Go 

at  Island 

Ledge  buoy. 

S88°W 

S870W 

sse^w 

S85PW 

S  84°  W  j  8  83°  W 

N88°e|  N88°E 
0.7      l|      LI 

N87°E|N8e°E|N85°E 

N84°E 

N83°E 

Sffi'T 

L3 

2.0 

2.0 

L5 

LO      1      0.4 

2.2      1      2.4      1      L9 

LI 

0.8          1.0 

Station  (7)                                           About  0.2  mile  south  from  Portsmouth  Navy- Yard. 

N43°WjN450W|N480W 

N550W|N52°w|N650w|  S.^^E 

S54°E     8  49°E 

S46°E 

S4S°£ 

S44°E  1  S4S°E 

L8      1      2.9      ;      3.1 

2.9            2.0      1      0.9      1      0.5 

0.9 

1.9 

2.8      1      2.6      <       L8       '.      0.6 
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HIGH  WATER. 

'                                           LOW  WATER. 

1 

Hours  before. 

Hours  after. 

1            Hours  before.            i 

Hours  after. 

3 

• 

3 

2 

!   1 

0       1       1       1       2 

3      |,      3      '      2      :      1      ,      0 

1 

1       2 

Current  gUitU 

ms  in  Boston  Harbor ,  referred  to  time  of  tide  at  Boston j  Mom.     See  pp.  69-72. 

Station  (1) 

South  Channel,  1.2  miles  N.  85°  E.  from  Deer  Lsland  Light, 

S  7b°  W  j  S  76°  W 

1  S  76°  W 

S77°W 

N59°E 

X  61°  E 

N  63°  E     N  63°  E 

1 

N64°E 

N64°E 

N65°E 

1  S  70°  W 

S  75°  W 

S  7.5°  W 

1.5 
Station 

1.3 

1      0.9 

0.1 

0.8 

1.5      1      L8 

L8 

1.8 

1.4 

0.1 

0.9 

1.4 

1.5 

(2) 

North  Channel,  1.5  miles  N.  63°  E.  from  Deer  Island  Light. 

S37owls42°W 

|S46°W 

S50°W 

N57°E 

N  49°  E  1  N  47°  E 

N47°E 

,N52°E 

N63°E 

N81°E 

S30°W 

S  33°  W 

S  36°  W 

0.9 
Station 

0.8 

0.6 

0.3      1      0.4 

0.7      1      0.9 

1      0.9      1      0.8 

0.5 

0.1 

0.5 

0.7 

0.9 

(8) 

S72°W 

Broad  Sound,  1.0  mile  N.  57°  W.  from  Green  Island. 

S32°W 

S40°W 

S48°W 

S  49°  W 
0.8 

S57°W 

S64°W 

N6°e' 
0.4 

N  15°  E  1  N  19°  E  !  N  19°  E    N  15°  E 

N5°E 

S  24°  W 

0.6 

0.8 

0.1 

0.6      1      0.5      1'      0.5            0.3 

0.1 

0.4 

0.6 

0.8 
S20°W 

0.9 

Station  (4) 

Broad  Sound,  0.8  mile  S.  71°  E.  from  WInthrop  Head. 

S29°W 

S  26°  W  1  S  83°  W 

S42°W 

N8°E     N22°eIn31°E 

N49°E; 

N  41°  E 
0.5 

J^48°E 

N58°E 

S  43°  W 

S22°W 

0.7             0.4 

0.1 

0.1       1      0.3      '      0.4            0.5 

0.4 

0.2 

0.1 

0.4 

0.6 

0.7 

Station  (5) 

Broad  Sound,  1.5  miles  N.  6 

0°  E.  froi 
N78°E 

n  WInthrop  Head. 

S4°E 

8  6°W 

S  13°  W 

S  13°  W  1  S  10°  W 

S3°E 

.     .     .     S70°E 

S86°E 

X80°e: 

N  72°  E  '  S  82°  E 

S16°E 

0.4            0.4 

0.8 

0.0            0.2 

0.3 

0.4       1      0.4      1      0.2      1      0.1 

0.1 

0.2 

N5G°W 

0.3 

0.4 

Station  (6) 

Broad  Sound,  n 

ear  Lynn  Harbor,  0.4  mile  N.  86°  W.  from  Baas 

Point. 

N  31°  W  j  N  22°  W 

N  9°  W 

S  74°  E 
0.1 

S74°E 

S69°E 

S  00°  E  ' 
0.4 

S  68°  E  1  S  51°  E 

S42°E 
0.1 

N66°W 

N43°W 
0.5 

N33°W 

0.4            0.3 

0.1 

0.2      1      0.3 

0.4      t      0.3 

0.2 

0.4 

0.4 

Station  (7) 

Broad  Sound,  0.5  m 

He  S.  27°  E.  from  East  Point,  Nahant 

S  87°  W 

S88°W 

S85°W 

N75°E    N69°E 

N68°E 

N  53°  E     N  63°  E 

N53°E 

N68°E 

S67°W 

S  72°  W 

S  81°  W 

S85°W 

0.3      1      0.2 

0.1 

0.1            0.2            0.4 

0.4             0.4 

0.3 

0.1 

0.2 

0.4 

0.4 

0.3 

Station  (8) 

Broad  Sound,  1.' 

2  miles  N.  27°  W.  from  The  ( 

3  raves. 

S78°W 

S73°W    S64°W 

S16°W 

N89°E 

N  76°  E 
0.2 

N66°E    N63°E'|N62°E 

N  63°  E  1  N  67°  E 

N89°E 

S60°W 

S  69°  W 
0.3 

0.. 

station 

0.8 

0.2 

0.2 

0,3            0.4             0.4 

0.4 

0.3 

0.1 

0.2 

0.4 

(9) 

Broad  Sound,  0.2  mile  N.  15°  E.  fro 

m  Green 

Island. 

S85°W    8  77°W 

S  65°  W 

S76°E  1 

S  88°  E  1  N  81°  E  1  N  69°  E  '  N  65°  E  j  N  50°  E 

N83°E 

N89°W 

N88°W 

W 

S86°W 

0.7 
Station 

0.6 

0.2 

0.2            0.5 

0.8            0.8             0.7            0.5 

0.1 

0.1      , 

0.4 

0.6 

0.7 

(10) 

Hype 

)crite  Chf 

innel,  0.6  mile  N.  from  east  end  of  Outer  Brewster. 

S55°W 

S39°WjS42°W 

S45°W 

N60°E 

N59°e'N59°e|N60°E 

N  60°  E  1  N  62°  E 

N65°E 

S60°W 

S  43°  W 

S  39°  W 

1.1            0.8 

0.4 

0.1       1      0.6      1       1.0      1      1.1 

1.1      1      0.8      1      0.3 

0.1 

0.6 

LO      ! 

1.1 

Station  (11) 


Hypocrite  Channel,  0.6  mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 


S  48°  W    S  52°  W 


0.4 


S  66°  W    S  78°  E 


0.2 


0.1 


S  72°  E     S  68°  E 
0.3      I      0.4 


S65°E  jl  S65°E  ;  S  67°  E 
0.4 


0.4 


0.4 


S  70°  E     S  73°  E 


S  26°  W 


0. 4      I      0. 1 


0.2 


S  38°  W  I  S  46°  W 
0.4 


0.4 
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re. 

HI( 

5H  WATER. 

LOW  WATER. 

Hours  befo 

Hours  after. 

Hours  before.            |                    Houib  after. 

3              2 

1 

1    0    1    1    :    2 

3      1 

3 

2      1      1      ;      0 

1      i      2 

3 

Current  stations  in  Boston  Harbor ^  referred  to  time  of  tide  at  Boston^  Mass. — Continued. 
Station  (12)  Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Outer  Brewster. 


S  67°  W  j  S  82°  W  I  N83<>W  I  N  80°  E  |  N  26°  E  '  N  9°  W  I  N 18°  W  [  N'20°  W  |  N21°  W  |  .     . 

0.3 


N76°W 


0.1 


0.2 


0.3      I      0.3 


0.3 


0.1 


0.0 


0.8 


S72°wls6i°w!s6rw 


0.4      I      0.5 


8  78PW    S82°W 

S80°w|n52°E,N5«°.E 

N  61°  E  1  N  60°  E 

N  59°  E  '  N  52°  E  1  N  41°  E 

866°W 

S70°W 

8  73°W    STP^ 

0.9            0.7 

0.4      1      0.4            1.0 

1.2      1       1.1       1 

1.0            0.7      1      0.3      '      0.1            0.7 

0.9           0.9 

Station  (14) 

Hypocrite  Channel,  0.2  mile  W.  from  north  end  of  Calf  Island. 

S  82°  W  1  S  28°  W 

S24°W    N38°EJN29°E 

N  26°  E  1  N  28°  E 

|N29°e|N36°EJN40°E 

S57°W 

S48°W 

S40°W'S3S»W 

0.9      1      0.8 

0.5            0.1      1      0.5 

0.6      1      0.6 

1      0.6      1      0.5      1      0.3 

0.2 

0.7 

0.9           0.9 

Station  (15) 


8  63°  W    S  66°  W 


1.1      I      0.9 


S73°W 


0.3 


N76°E 


0.7 


Midway  between  Calf  and  Great  Brewster  Islands. 
N74°E 


0.9 


N  72°  E    N  70°  E 


0.9 


N69°E 


0.8 


0.8 


N67°E 


0.6 


N66°E    8  77°W 


0.1 


0.4 


S67°Wl  S64°W    S630W 


0.9 


1.1 


Station  (16) 


S66°W    S70°W 
0.6 


0.5 


8  73°W 


0.2 


East  of  Great  Brewster  Island.  0.5  mile  N.  44°  E.  from  Boston  Li^ht. 
N60°e!        ] 


N37°E 


0.1 


0.4 


0.4 


8  73°E 


0.3      ! 


S69°E 

S58°E 

S63°W 

S67°W!  861°W 

Sfi^W 

0.3 

0.1 

0.0 

0.2 

0.4             0.6 

o.e 

station  (17) 

Black  Rock  Channel 

0.1  mile  N.  25°  W.  from  Narrows  Light. 

S38°W|S30°W 

829°W 

N44°E 

N49°E 

N58°E 

N58°E 

N59°e|N62°e|N64°e|S86°W|S4S°W 

S39*»W|S»I-W 

1.3           1.0 

0.3 

0.1 

0.6 

0.8 

0.9 

1      0.9      j      0.8            0.5            0.1            0.6 

1.1           1.S 
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HIGH  WATER. 

after. 

1 

LOW  WATER. 

after. 

Hours  before.                                 Hours 

;            Hours  before. 

Hours 

j      3            2            1      ;      0            1 

2            3 

3 

)  time  of 
:.  from  Cf 

2   ;   1 

0 

1 

2 

3 

Current  stcUions  off  Chatham  Lights^  referred  tc 
Station  ( 1 )                                               About  8.5  mllea  N.  ST**  B 

tide  at 
latham  L 

Bost&n, 
ights. 

N280E 

Ma88.    See  pp.  69-72. 

N  4°  W  1  S  30°  W  1  S  17°  W  1  8  10°  W  1  S  9°  W    S  13°  W 

III' 

S  15°  W 

8  18°W    S22°W 

N24°E 

N14°E 

N5°E 

N  4°  W 

0.2      1      0.2      1      0.6            0.8            0.9 

0.8 

0.6 

0.5            0.2            0.1 

0.3 

0.4 

0.3 

0.2 

Station  (2)                                                 About  3.6  miles  N.  ST>  E 

.  from  Chatham  Lights. 

N  30©  W  1  S  40°  W    S  a5°  W    S  30°  W  |  S  20°  W  !  S  6°  W 

.     .     .    |!N33°E'N24°E 

N10°E 

.    N 

N15°W 

N22°W 

N29°W 

0.2            0.6      1      0.9      1      0.7      1      0.4      |      0.1 

0.0    ; 

?s  S.  54°  E 

0.1 

0.4 

0.7 

0.9 

1.0 

0.7* 

0.3 

Station  (3)                                                About  4.9  mil< 

.  from  Chatham  Lights. 

N  7°  E  1  S  1G°  W  1  S  11°  W     S  5°  W     S  9°  W  | 
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It  will  be  seen  that  at  the  station  (1),  8i  miles  off  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 
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Explanation  of  Current  Diagram^  Boston  Harbor. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  from  the  Boston  Light  Ship  to  the  Navy- Yard,  the  scale  being  too  small  t 
show  details. 

On  the  diagram  westerly  streams  are  designated  as  "Flood"  currents  and  easteriv 
streams  as  '^Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  t> 
velocity  of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  thm 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  wid 
favorable  and  less  vertical  with  unfavorable  currents. 

SPEED  LINES. 

Boston  Harbor. 


6    7    8    9     10   II    12    13    14    15 
KNOTS. 


15    14   13    12    II    10   9    8    7   6 
KNOTS. 


Example. — A  vessel  leaving  the  Navy -Yard  desires  to  pass  out  of  Boston  Harbor  on  the 
morning  of  a  day  when  low  water  at  the  Navy- Yard  occurs  at  1  h.  03m.  a.  m.  and  high  wat<*r 
at  7h.  07  m.  a.  m.  Her  speed  being  10  knots,  at  what  time  should  she  get  under  way  so  a* 
to  carry  a  favorable  current  all  the  wa\'  to  Boston  Light  Ship,  and  what  will  be  the  state  of 
the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  leaving  the  Navy -Yard  is  about  three  hours  after  high  water,  which  is  given  as  occurring: 
at  7h.  07m.  a.  m.;  hence,  if  the  vessel  leaves  the  Navy -Yard  about  10  a.  m.  on  that  day  sht> 
will  have  a  favorable  current  averaging  about  1.6  knots  and  a  falling  tide  all  the  way  to  the 
Light  Ship. 

A  vessel  entering  the  harbor  and  passing  Boston  Light  Ship  about  three  hours  before 
high  water  at  the  Navy- Yard  will  have  a  favorable  current  averaging  about  1.6  knots  and* 
rising  tide  all  the  way  to  the  Navy-Yard. 
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CURRENT  DIAGRAM 

BOSTON    HARBOR 


Navy  Yard 


Hour*  before  and  afterHigh  and  Low  Water  at  Boston  (Navy'Vard)  Mass. 
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Castle  Island      1^ 
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Deer  bland  Lt. 
NixMaUBeltButy' 
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Explanation  of  Current  Dia^ram^  Nantucket  and  Vineyard  Sounds. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  midir 
of  the  channel  from  Pollock  Rip  Slue  to  Gay  Head  Light,  the  scale  being  too  small  to  show 
details. 

On  the  diagram  westerly  streams  are  designated  as  ^' Flood"  currents  and  easterlv 
streams  as  ''Ebb"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  th? 
velocity  of  the  current  in  knots^and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  then: 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly'  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Nantucket  and  Vineyard  Sounds. 


6    7    8    9    10    II    12    13    14   15 
KNOTS. 


15    14   13    12    II    10    9     8 
KNOTS. 


In  the  case  of  a  vessel  running  about  12  knots,  the  most  favorable  time  to  enter  tb 
Sounds  by  way  of  Pollock  Rip  Slue  is  about  the  time  of  high  water  at  Boston  Navy-Yari 
which  may  be  found  for  a  given  date  from  the  predictions  given  in  these  tables. 

Inspection  of  the  diagram  on  the  opposit*^  page  shows  that  she  will  then  carr}'  a  favorabl- 
current,  averaging  about  l.O  knots  all  the  way  to  Gay  Head.  The  tide  will  be  fallin^M< 
Nobska  Point,  and  thence  to  Gay  Head  rising. 

A  vessel  eastward  bound  through  the  Sounds  can  carry  a  favorable  current  only  pn 
of  the  way. 

To  obtain  the  most  favorable  conditions  from  Gay  Head  to  Pollock  Rip  Slue,  the  dia^'niro 
shows  that  the  vessel  should  pass  Gaj'  Head  about  one  hour  after  low  water  at  Boston.  >h^ 
will  then  have  a  favorable  current,  averaging  about  1.0  knot,  to  the  Handkerchief  Light-Ship, 
and  a  contrary  current,  averaging  about  O.C  knot,  the  remainder  of  the  distance.  The  tide 
will  be  rising  all  the  wa}' . 
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CURRENT  DIAGRAM 

NANTUCKET  AND  VINEYARD    SOUNDS 
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Block  Island  Sound. — Between  Point  Judith  and  Block  Island  the  strength  of  the  flo-^ 
or  westerly  current  is  about  1.8  knots,  and  the  strength  of  the  ebb  or  easterh'  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  abom 
1.2  knots  in  the  middle  of  the  passage,  and  nearly  2  knots  oflf  Montauk  Point,  while  the  eMi 
or  southeasterly  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  km>t 
in  an  easterly  and  westerly  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

About  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  b 
about  1.2  knots,  and  that  of  the  ebb  is  about  1.0  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwe?t 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  hl<ind  Sound, — All  along  the  axis  of  the  Sound  from  The  Race  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  thrtf 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gradually 
increase,  but  become  very  uncertain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shoiv> 
than  along  a  line  midway  between  the  shores. 


HIGH  WATER. 

!                                             LOW  WATER. 

1 

Hours  before. 

Hours  after. 

Hours  before.            1                     Hours  after. 

3             2 

1 

0              12             3 

3      !      2 

1      1      0     :      1     ,      2      ,      3 

Current  slaliong  in  Long  Island  Sound,  referred  to  time  of  tide  at  New  London,  Conn.     See  pp.  77-80. 
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Long  Island  Sound,  4  miles  S.  from  the  mouth  of  the  Connecticut  River. 
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Station  (2) 


Long  Island  Sound,  8  miles  S.  from  the  Thimbles. 
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In  The  Race  the  velocity  at  strength  of  ebb  is  3.0  knots  and  of  flood  2.5  knots.  Goin^' 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increa?^ 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  and  1.4  knots,  respective^.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  Rye  Neck  and  Matiniocxk 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.5  knot 
Westward  the  velocities  increase  slightly,  and  off  Pelham  Bay  are  0.9  knot  for  ebb  and  «».T 
knot  for  flood. 

^ast  Hive?*,  N,  Y, — The  currents  at  different  points  along  the  Eiast  River  are  greatly 
modified  by  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  sbk 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  tec 
minutes.     The  current  flows  directly  along  the  channel. 
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Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  floud; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Hallets  Point  and  Flood  Rock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  only  a  few  minutes?  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  off  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usually  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 


HIGH  WATER.                                            i 
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Current  stations  in  Arthur  Kill,  referred  to  time  of  tide  at  Sandy  Hook,  New  Jersey,    See  pp.  89-92. 

station  (1)                                                              Off  Tottenville,  Staten  Island. 
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Station  (2)                                                              Off  Roesvllle,  Staten  Island.                                                                                  ' 
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Off  Island  View,  New  Jersey. 
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HIGH  WATER.                                                                                    LOW  WATER. 

Hours  before.            | 

Hours  after.                     ',            Hours  before. 

Hours  after. 
0              1              2 

V:  r.     See  pp.  a=>-88. 
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Current  statlorut  in  Xewark  Bay^  referred  lo  time  of  tide  at  New  york,  1 
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Off  the  mouth  of  Ellzabethport  Creek,  New  Jersey. 
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About  0.4  mile  N.  28°  E.'from  Comer  Stake  Light. 
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Station  (4)                        Off  Newark.  N.  J..  0. 1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal 
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About  0.1  milo  S.  from  Bergen  Point,  New  Jersey. 
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Off  Port  Richmond,  Staten  I.Mland. 
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The  currents  in  Arthur  Kill  and  Kill  van  Kull  generally  follow  the  direction  of  tht 
channel. 
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Hudson  River ^  If.  Y, — In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Sea, 
it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb  to 
flood  at  the  surface.  Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.  Slack  before 
flood  lasts  about  thirty-five  minutes. 

Tfie  Narrows. — Slack  water  iTasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flood 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  Bank, — ^There  is  usually  a  slack  before  the  flood  current  lasting 
about  ten  minutes. 

Channels  in  New  York  Lower  Bay. — In  the  Fourteen  Feet  Channel  both  the  ebb  and 
flood  currents  set  obliquely  across  the  channel.  In  the  East,  Swash,  Main,  and  Gedney 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half -ebb  currents  in  the  Swash 
Channel  set  to  the  eastward  stronglj\  In  the  Main  and  Swash  channels  the  flood  current 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  current 
istarts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 
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Explanation  of  Current  Diagram  of  East  River^  New  York. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middfe 
of  the  channel  between  Governors  Island  and  Execution  Rocks,  the  scale  being  too  small 
to  show  details.  Between  Halletts  Point  and  Hogs  Back  a  velocity  of  8  knots  has  been 
observed,  although  the  usual  current  is  much  less.  Ekldies,  of  more  or  less  violence,  occur 
in  numerous  localities  in  the  East  River,  but  as  a  general  rule  the  currents  follow  the 
channels. 

On  the  diagram  east  streams  are  designated  as  "Flood"  currents  and  west  streams  as 
"Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical 
with  favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

East  River,  New  York. 


6     7     8     9     10    II    12    13    14    15 

KNOTS. 


15    14     3    12    II     10    9     8     7     6 
KNOTS. 


Example, — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  the  Eaj^t 
River  in  the  afternoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  5h.  iHm. 
p.  m.  and  low  water  at  llh.  20m.  p.  m.  Her  speed  being  12  knotis,  at  what  time  should 
she  get  under  way  so  as  to  carry  a  favorable  current  all  the  way,  and  what  will  be  the  state 
of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  high  water,  which  is  given 
as  occurring  at  5h.  04m.  p.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  2  p.  m. 
on  that  day  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averaging 
about  1.6  knots  all  the  way.  If  she  is  abreast  of  Governors  Island  at  5  p.  m.,  or  the 
approximate  time  of  high  water,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable 
current  through  Hell  Gate,  but  will  meet  a  contrary  current  near  College  Point  In  both 
cases  the  tide  will  be  rising  throughout  the  course  to  Execution  Rocks. 
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CURRENT  DIAGRAM 

EAST  RIVER  ^ — NEW  YORK 
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Explanation  of  Ourrent  DiagTam  of  New  York  Entrance  hy  way  of  Sandy  Hook  and  Hu4»" 

River, 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  tht 
middle  of  the  channel  between  Scotland  Light  Ship  and  the  Spuyten  Duyvil,  the  scale  beiii? 
too  small  to  show  details.  In  the  path  of  the  Hudson,  from  The  Narrows  to  the  Tappat 
Sea,  it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  fromeH 
to  flood  at  the  surface. 

On  the  diagram  flood  streams  are  designated  as  ''north''  currents,  and  ebb  streanha^ 
''south"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocitrf': 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  sp>eeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  witl 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

New  York  Entrance  by  way  of  Sandy  Hook. 


6     7     8 


9     to    II     12    13    14    15 
KNOTS. 


15    14    13    12    II     10    9    8     7    6 
KNOTS. 


Exavqdt', — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  The  Narrow? 
in  the  forenoon  of  a  day  when  high  water  at  Governors  Island  occurs  at  Ih.  20m,  a.  m.  aod 
low  water  at  7h.  55m.  a.  m.  At  what  time  should  she  get  under  way  to  carry  a  favorabk 
current  all  the  way  to  Scotland  Light  Ship,  and  what  will  be  the  state  of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  going  out  from  Governors  Island  is  about  three  hours  before  low  water,  which  is  given 
as  occurring  at  7h.  55m.  a.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  5  a.  m. 
on  that  day,  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current  avera^n^ 
about  2  knots  all  the  way.  If  she  is  abreast  of  Governors  Island  at  8  a.  m.,  or  the  approxi- 
mate time  of  low  water,  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current 
through  The  Narrows,  but  will  meet  a  contrar}'^  current  near  Romer  Shoal  Light.  In  the 
first  case  the  tide  will  be  falling  throughout  the  course  to  Scotland  Light  Ship,  which  wiO 
be  reached  near  the  time  of  low  water.  In  the  other  case  the  tide  will  be  rising  throughout 
the  whole  course. 
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NEW  YORK  ENTRANCE  BY  WAY  OF  SANDY   HOOK 
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Explanation  of  Current  Dia^ram^  Delaware  Bay, 

The  diagram  represents  onl}-  average  conditions  of  the  surface  currents  along  tk 
middle  of  the  channel  between  Bridesburg  and  Five  Fathoms  Bank  Light,  the  scale  beini' 
too  small  to  show  details. 

On  the  diagram  northerly  streams  are  designated  as  '* Flood"  currents  and  houtherlv 
streams  as  "Ebb"  currents.  The  small  figures  on  the  diagram  denote  the  velocities^  of  tL- 
current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  ther> 
is  no  current;  hence,  the  actual  course  on  the  diagram  will  become  more  nearly  veitit-ai  v^ita 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Delaware    Bay. 


8    9     10  II  12  13  14  15 
KNOTS. 


15  14  13  12  II   10    9 
KNOTS. 


8     7 


JExample. — A  vessel  leaving  Cape  Henlopen  on  a  day  when  high  water  at  Philadelphia 
occurs  at  Ih.  11m.  a.  m.,  and  low  water  at  8h.  18m.  a.  m.,  desires  to  carry  a  favorable 
current  all  the  way  to  Philadelphia.  Her  speed  being  12  knots,  at  what  time  should  she  p\ 
under  way  and  what  will  be  the  state  of  the  tide? 

An  inspection  of  the  diagram  on  the  opposite  page  shows  that  the  most  favorable  time 
for  leaving  Cape  Henlopen  is  about  three  hours  before  low  water  at  Philadelphia,  which  \- 
given  as  occurring  at  8h.  18m.  a.  m. ;  hence,  if  the  vessel  leaves  Cape  Henlopen  about  5a.Di. 
on  that  day,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averagini: 
about  1.9  knots,  with  a  rising  tide  all  the  way. 

A  vessel  leaving  Philadelphia  and  running  12  knots  can  carry  a  favorable  current  only 
about  one-half  the  way.  The  most  favorable  time  to  leave  is  about  the  time  of  low  water  at 
Philadelphia.  She  will  then  have  an  unfavorable  current  averaging  about  1  knot  a:^  far** 
Stony  Point  and  carry  a  favorable  current  averaging  about  1.3  knots  the  remaining  distant 
As  far  as  Fort  Delaware  the  tide  will  be  rising;  from  Fort  Delaware  to  Cape  Henlopen  tk 
tide  will  be  falling. 
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DELAWARE  BAY 
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Explanatio7i  of  Current  Diagram^  Chesapeake  Bay, 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the 
middle  of  the  channel  from  Cape  Henry  Light  to  Baltimore,  the  scale  being  too  small  to 
show  details. 

On  the  diagram  northerly  streams  are  designated  as  "Flood"  currents  and  southerly 
streams  as  ''Ebb"  currents.  The  small  figures  on  the  face  of  the  diagram  denote  the  veloc- 
ities of  the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence,  the  actual  course  on  the  diagram  will  become  more  nearh'  vertical  witi 
favorable  and  less  vertical  with  contrary  currents. 

SPEED  LINES. 

Chesapeake  Bay. 


6      7     8 


9    10    II    12  13    14  15 
KNOTS. 


15 


14  13   12  II     10    9 
KNOTS. 


8     7 


In  the  case  of  a  vessel  bound  for  Baltimore  and  running  about  12  knots  the  most  favor 
able  time  for  passing  Cape  Henry  is  from  two  to  three  hours  before  high  water  at  Old  Point 
Comfort.  Inspection  of  the  diagram  on  the  opposite  page  shows  that  she  will  then  earn  a 
favorable  current  averaging  about  0.8  knot  all  the  way  to  Baltimore.  As  far  a^?  Janif^ 
Point  the  tide  will  be  rising,  and  from  there  to  Baltimore  it  will  be  about  local  high  water. 
To  find  the  best  time  to  leave  Cape  Henry  on  any  given  date  subtract  between  two  to  tlm-*: 
hours  from  the  time  of  high  water  for  that  date  as  given  in  these  tables. 

A  vessel  leaving  Baltimore  and  running  at  a  speed  of  12  knots  can  carry  a  favoraWt: 
current  at  best  only  about  two-thirds  of  the  way  to  Cape  Henry.  Inspection  of  the  diagram 
shows  that  the  most  favorable  time  to  leave  Baltimore  is  about  two  hours  before  high  wattr 
at  Old  Point  Comfort,  or  about  high  water  at  Baltimore.  Leaving  at  this  time  a  favoniblt 
current,  averaging  about  0.3  knot,  will  be  carried  to  Cove  Point;  from  Cove  Point  to  Smith 
Point  a  contrary  current,  averaging  about  0.4  knot,  will  be  met,  and  from  Smith  Point  to 
Cape  Henry  a  favorable  current,  averaging  about  0.8  knot,  will  be  carried.  The  tide  will  K 
falling  from  Baltimore  to  Poplar  Island  and  from  Point  Lookout  to  Wolf  Trap  Spit,  and 
rising  the  remainder  of  the  distance. 


TABLE  9.— CURRENTS. 


485 


486 


TABLE  9.— CURRENTS. 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1909. 
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M    29:       0:10       6:40      11:2U     ITS 

S    30 

1:55      8:05 

12:50 

lSt-20 

|Tu  30       1:80      7:80     12:iiO     ^-a 

S    31 

2:60     9:00 

14:00 

20:10 

1 

'W|31        2:26      8:16      14:10     Ji>  •' 

1        1        1 

This  table  Rives  the  predicted  I'JOth  meridian  times  of  Middle  Slack  Water;  0"  is  midnight,  12»»  is  noon;  allhoara  less  than  1- 

are  in  the  forenoon  (a.  m.),all  greuterare  in  the  afterno<m  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  !«-: 

instance.  1.'>:I2  is  3:42  p.  m.    Tlu?  heading  "X  to  S"  in  the  hotly  of  the  table  means  Hat  the  current  which  had  been  Pt'ttiLe 

toward  the  north  before  the  time  of  slack  water  will  begin  to  sot  southward  .shortly  after  that  time;  and  "S  to  N"  means exacth' 

the  reverse.    Symbols  and  abbreviations  relating  to  the  m<xm:  #,  new  niQon;  ^,  1st  quar.;  Q,  full  moon;  ({,  3d  qiiar.;  E,  m<iin 

on  the  ecjuator;  N,  S,  mcH)n  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compa.««  directions  over  the 

j  times  of  shick);  A,  P.  moon  in  apogee  or  perigee.    The  times  in  heavy-fa<'ed  type  arc  those  which  are  most  likely  to  be  folatwrl 

1  by  a  comparatively  weak  current.    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.    The  current  a'. 

'  spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strung  U»ite 

southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  ia  4 

somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  nortbt-rly 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1909. 

TIMES  OF  SLACK  WATER. 


APRIL.                                 1 

— 

MAY. 

.TUNE.                               I 

d 

Day of— 

Current  turns  from— 

1 

Dayof- 

Current  tum^  f  rom— 
StoN.  NtoS.  StoN.  NtoS. 

,  1 

a. 

Dtiyor-^ 

Cdrrent  Cuma  Irom— 

W. 

Mo. 

w.Imo 

W. 

MtJ, 

S  to  N.  N  to  S.  8  to  N.  N  to  8. 

StoN.  NtoS.  StoN.  NtoS. 

Th 

1 

8:10        8:55      15:10      21:10 

S 

1 

2:40       8:55    15:20      21:40 

Tu 

1 

2:45       9:10      16:10    22:80 

F 

2 

8:50      9:25      16:00      22:10 

E 

s 

2 

8:00        9:25    15:55      22:20 

W 

2 

8:15        9:50      16:45    28:10 

A 

S 

3 

4:20     10:00      16:40      23:00 

M 

3 

8:25        9:50     16:80      28:00 

0 

Th 

3 

8:50      10:25      17:20    28:50 

s 

4 

4:50      10:80      17:10      23:30 

Tu 

4 

8:50      10:20    17:00    28:80 

F 

4 

4:30       11:06      18K)0    .    .    . 

E 

M 

5 

5:15      IIKX)      17:40    .    .    . 

0 

W 

5 

4:20      10:50    17:40    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

"^ 

N  to  S.  S  to  N.  N  to  8.  8  to  N. 

1 

NtoS.  StoN.  NtoS.  StoN. 

s 

S 

5 

0:80        5:10      11:50      18:40 

Tu 

6 

0:15        5:40      11:80      18:10 

Th 

6 

0:00        4:45      11:25      18:10 

S 

6 

1:15       6:00      12:80      19:20 

W 

7 

0:35        6:05      12:00      18:35 

F 

7 

0:85        5:20      12.-00      18:50 

M 

7 

2:00        7:00      18,*20      20:00 

Th 

8 

1:10        6:30      12:30    19:10 

S 

8 

1:20        6:05      12:40      19:35 

Tu 

8 

2:50       8:10      14:10      20:50 

F 

9 

1:40        7K)0      13:05       19:40 

s;  s 

9 

2:00        7:00      13:20      20:20 

W 

9 

3:50        9:45      15:10      21:50 

S 

10 

2:80       7:25      13:15      20:30 

M 

10 

2:50        8:00      14:15      21:25 

<t 

Th 

10 

4:55      11:00      16:35      22:50 

s 

11 

8:10       8:10      14:35      21:30 

Tu 

11 

3:50        9:20      15:10      22:40 

F 

11 

6:00    12:20      18:20      28:55 

s    M 

12 

4:05        9:10      15:85      22:50 

(LAY 

12 

5:00      10:45      16:30    .    .    . 

1  s 

12 

6:55    18:50      20:00    .    .    . 

a 

Tu   13 

5:10       10:30      16:40    .    .    . 

1 

StoN.  NtoS.  StoN.  NtoS. 

Jr 

StoN.  NtoS.  StoN.  NtoS. 

j 

S  to  N.  N  to  8.  8  to  N.  N  to  8. 

Th 

13 

O.-OO        6:15      12:40      18:30 

S 

13 

1:10        7:50     14:55      21:20 

W   14 

0:05      6:25      12:20      18:10 

F 

14 

1:20       7:80      14:00      19:55 

M 

14 

2:10        8:40     15:50      22:20 

Th,15 

1:85      7:65      14:00      19:40 

S 

15 

2:10        8:20     15:10      21:30 

Tu 

15 

2:50        9:25     16:25    22:55 

F 

16 

2:50      9:10      15:20      21:20 

E 
P 

s 

16 

2:55        9:06      16:00      22:35 

W 

16 

3:25      10K)0    17:05    28:80 

, 

S 

17 

3:40      10:00      16:15      22:40 

M 

17 

3:80         9:50      16:40      23:25 

•  Th 

17 

4:05      10:40    17:50    .    .    . 

p 

s 

18 

4:20      10:30      17:00      23:30 

Tu 

18 

4.00       10:30      17-25    .    .     . 

NtoS.  StoN.  NtoS.  StoN. 

E 

M 

19 

4:50      11:00      17:35    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

N 

F 

18 

0:10        4:40      11:20      18:15 

N  to  S.  8  to  N.  N  to  8.  8  to  N. 

• 

W 

19 

0:00        4:45      11:10     18:00 

S 

19 

0:55        5:35      12:06      18:50 

Tu 

20 

0:10        5:15      11:35      18:J0 

Th 

20 

0:80        5:20      11:40   18:40 

s 

20 

1:85        6:25      12:45      19:26 

W 

21 

0:45        5:45      12:00      18:50 

F 

21 

1:20        5:50      12:20   19:20 

M 

21 

2:06        7:20      13:26      20:10 

Th 

22 

1:20        6.-20      12:35      19:30 

N 

S 

22 

1:55        6:30      12:55  20:00 

Tu 

22 

2:40       8:20      14:20     20:45 

F 

23 

2:00        6:55      13:10    20:10 

s 

23 

2:85        7:25      13:40     20:40 

W 

23 

3:10        9:20      15:10      21:20 

N 

S 

24 1      2:45        7:30      13:55      21:00 

M 

24 

8:20        8:40      14:80     21:80 

Th  24 

3:40      10:20      16-20      22:00 

S 

25        8:40        8:30      15:00      22:00 

Tu 

25 

4:20     .  9:40      15:25     22:30 

1;    ^ 

25 

4:25    11:20      17:25      22:50 

M 

26         4:50        9:40      16:10      23:10 

D 

W 

26 

5:30      ll:00      16:3=)     23:30 

J) 
E 

S 

26 

5:20    12:20      18:30      23:50 

D 

Tu 

27'        6:15      11:20      17:30    .     .     . 
S  to  X.  N  to  S.  S  to  N.  N  to  S. 

Th 

27 

6:20     12:2»      18:10  .    .    . 
8  to  N.  N  to  8.  8  to  N.  N  to  8. 

s 

27 

6:20      13:20      19:30    .    .    . 
S  toX.  N  to  8.  8  to  N.  N  to  S. 

W 

28'        0:35        7:15      12:50      18:40 

A    f'28 

0:20        7:00     18:20     19:20 

M 

28 

0:40        7:15      14:00    20:10 

Th 

29         1:30        7:55      14:00      19:50 

E    S    29 

1:10        7:30    14:10    20:20 

Tu 

29 

1:20        8:00      14:55    21:20 

^vJ  F 

30'        2:10        8:20    14:40      20:40 

S    30 

1:45        8:05     15:00     21:00 

;  W 

30 

2:10       8:40       15:35  22:10 

1  M '  31 

2:20        8:40     15:40  22:00 

1 

se 
se 
w 
ol 

Sll 

pr 

hi 
a\ 

th 
ta 

tof 

ems 

ill  b 

)tain 

ffici 

edic 

Sto 

ivin 

'oitli 

ctir 

thee 
tobr 
e  tui 
edb 
entt 
tion 
N"  i 

n^t 
neg 

r  V.ilT 

urrent,  swirls  and  overfalls  of  g 
A\  and  whirlpools  are  formed  lar 
ned  end  over  end  and  around 
y  Lieut.  Commander  E.  K.  Moor 
ime  before  the  tabulated  times  ( 
^  happen  to  be  too  late.    If  boun 
n  the  table,  and  if  bound  to  the 
yd  local  knowledge  it  is  usually 
he  strength  of  the  current,  the  It 
yen  under  "S  to  N."     Stranger 
e  to  select  a  time  of  slack  water 

rea 
ge 

an 
e,  I 
say 
dt( 

soi 
pos 
1st 
^  si 
wh 

Ler  n 
enou 
d  ar 
J.  8. 
half 
)the 
ithw 
>ible 
hour 
loulc 
ch  \ 

lagn 

ght 

oun< 

N., 

an 

nor 

ard 

to  p 

and 

1  ue 

k'ill  1 

itude  and  danger  occur  just  to 
0  engulf  a  small  vessel.    Great  t 
i.    The  currents  in  Seymour  N 
given  on  page  494),  and  marine 
hour  or  more),  in  order  to  make 
thward  a  vessel  should  be  on  ha 
somewhat  before  the  time  give 
ass  south  for  about  an  hour  aftc 
a  half  of  the  .south  current  ma 
ver  vary  from  the  rule  of  pasa 
ae  followed  by  a  favorable  curre 

the 
rees 
arr< 
rs  i 
sur 
nd 
n  u 
rth 

yb 

ing 
nt. 

nort 
witl 

3W8 

ire  a 
eof 
som 
ndei 
ecu 
eus< 
eitl 

hward  of  Ripple  Rock.    The  water 
li  their  roots  and  branches  attached 
are  quite  irregular  (see  the  results 
dvised,  therefore,  to  be  on  hand  a 
the  desired  slack  water,  in  case  the 
Bwhat  before  the  time  given  under 
"  N  to  8"  in  the  table.    To  those 
rrent  begins  to  set  southward;  then 
;d,  that  is,  during  the  1»»  30»  before 
ler  way  at  the  slack-water  period, 
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TABLE  9.— CURRENTS. 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1909. 

TIMES  OF  SLACK  WATER. 


JULY. 

Al'GL'ST. 

SEPTEMBER. 

i 

Day  of — 

Current  turns  from— 

c   Day  of— 

S                          Current  turns  from— 

S    W.  Mo. 

c  Day  of— ! 

S                  '         Current  tunui  from— 

a    W.  Mo.t 

W.  Mo. 

S  to  N.  N  to  S. 

S  to  N.  N  to  S. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

8U>N.  NtoS.  StoN.  Nt..> 

Th 

1 

2:55        9:20 

16:15    22:55 

O     S  .     1         4:20      10:a5      17:16    28:45 

w 

1 

6:00       12:10       18:15    . 

F 

2 

8:40      10:00 

17:00    28:86 

M       2         5:10       11:20       18:00    .     .     . 

'  N  to  8.  S  to  N.  N  toS.  S  to  S 

1 

C' 

S 

3 

4:20      10:50 

17:35     .     .     . 

1                  N  to  8.  S  to  N.  N  to  8.  S  to  N. 

E  Th 

2 

0:80        6:50      13.-00      Ivv 

s 

N  to  S.  8  to  N. 

N  to  S.  S  to  N. 

P    Tu     3       0'.20        6:50       12:15      18:40 

F 

3 

1:10        7:50       14.-00      lb.4i 

H 

4 

0:15        5:a5 

11:3,5      18:20 

W      4       IsOO        6:45      13:05       19:20 

1  S 

4 

2:00        8:40       14:55      »ir 

^i 

5 

1:00        6:00 

12:20       19:00 

E    Th     5       1:*0        8:00      14:10      20:00 

S 

5 

2:50      9:45       16:06      2I--- 

Tu 

6 

1:85        7:10 

13:10       19:60 

f!   6 

2:80        9:10      15:20      20:60 

c 

M 

6 

4:00    11:05     17:40      224^ 

p 

W 

7 

2:15        8:20 

14:10       20:40 

s!  7 

3:30     10:20      16:40       21:.^) 

|tu 

7 

6:10    12:20     19:20      JSvi' 

Th 

8 

8:10        9:30 

15:10      21:40 

C    S      8 

4:35     11:45      17:6.5      231H) 

X  W 

8 

6:20     18:40    2O:30 

E 

F 

9 

4:00       10:45 

10:20      22:40 

M  i    9 '       •> '"O    1«:«0    19:80    .    .     . 

1 

S  to  N.  N  to  S.  S  to  N.  X  to  .- 

S 

10 

5:15    12:10 

18:00       23:45 

StoN.  NtoS.  .^toN.  NtoS. 

'Xh     9         1:06        7.-20     14:85    fIriO 

s 

11 

6:20    18:80 

20:00    .     .     . 

JTu  10         0:20       6:.V.    14:20     20:85 

|f 

10 '       2:10        8:20     15:10    S1:«0 

8  to  N.  N  to  S. 

S  to  N.  N  to  S. 

w 

111       1:30        7:45     15:15     21:80 

|s 

11         3:00        9:10       15:40    22:1« 

M 

12 

1:00         7:30 

14:45    21:10 

N  Th 

12        2:30        8:40    15:50    22:15 

!» 

12        8:45        9:45       16:10    Si:» 

Tu 

13 

1:56        8:20 

15:40    22:00 

F 

13 

3:10        9:20     10:25    22:50 

^^ 

13'       4:26       10:30       16:40    22:i0 

W 

14 

2:40        9:05 

10:20    22:40 

S 

14 

3:50       10:05      16:65    28:10 

•  1  Tu  14  '       S:05       11:10       17:00     MKli 

Th 

15 

3:30        9:40 

10:55    28:20 

•  s 

15 

4:30       10:50      17:25    28:40 

E    W  '  15         ^■^'*      11:45       17:25      21-2;. 

N 

F 

10 

4:05       10:20 

17:25    28:56 

,M 

10 

6:10      11:30      17:55    .     .     . 

A    Th  16 

6:10       12.-20       17:45       23*?. 

• 

S 

17 

4:50       11:05 

17:.M)    .    .     . 

N  to  8.  S  to  N.  N  to 8.  8  toN. 

F 

17 

6:46      18:00       18:10    . 

N  to  S.  S  to  N. 

N  to  S.  S  to  N. 

Tu 

17 

0:05        6:65      12:00      18:20 

N  to  S.  S  to  N.  X  to  8.  S  to  N 

s 

18 !      0:26        5:30 

11:40       18:20 

W 

18 

0:80        6:40      12:40       18:50 

,   S 

18 

0K)6        7:20       13:40       U'M' 

M 

19        1:00        6:10 

12:26      18:.'>5 

E  J*" 

F 

19'     1:00        7:20      13:20       19:10 

1  s 

19!       0:40      8:10     14:20      19J: 

Tu 

20        1:35        7:10 

13:a5       19:30 

20      1:«0       8:10       14:00      19:3-5 

1 
M 

20        1:15      8:50    1«H»      20.10 

W 

21        2:00        8:05 

13:40      20:10 

1  ''^ 

21         1:45      8:50       14:60      20:10 

Tu 

21 

2K)6        9:40     16:10      21.1" 

A 

Th 

22        2:80        8:50 

14:30      20:40 

!  s 

22        2:30      9:45       15:45      21:00 

DJW 

22 

8:10       10:50     17:20       22:1 

E 

F 

23  ;        3.00      9:50 

15:80      21:20 

^    M 

28        3:20     10:85     10:60      21:50 

S    Th  23 

4:20      11:50     18:50      233 

S 

24         3:40     10:50 

16:30       22:00 

Tu 

24'       4.-20       U.dff    18:10      22:50 

F     24         5.36      12:55     M>:10    .    . 

D 

§    25!      4:80     11:80 

17:40       22:50 

W 

25        .'':30      12::W     19:80    .    .    . 

8  to  N.  N  to  S.  8  to  N.  N  to  - 

M   26 

5:20       12:35 

18:50      23:riO 

i  S  to  N.  N  to  8.  S  to  N.  N  to  S. 

1 

S    25 

0:45        7:05       14:10    21:10 

Tu  27 

6:20      13:30 

20:00    .    .     . 

s 

Th:26        0:00        6:30      13:30    20:85 

S  !26 

2:10        8:30       15:10    22.-«0 

1 

S  to  N.  N  to  S. 

S  to  N.  N  to  S. 

F    27 

1:10        7:40      14:40    21:40 

m!27 

8:25        9:40       16:06       22:4i 

W 

28 

0:45        7:10 

14:20    20:56 

S    28 

2:25       -8:40      15:30     22:26 

Tu'  28 

4:35      10:45       16:4A      ■r^:Ce 

Th  29 

1:40        8:00 

15:10    21:40 

S    29 

3:30        9:40      16:10     28:00 

9 

W 

29 

5:25      11:46       17:20      2:^* 

S 

1 
F    30 

2:40        8:.V. 

16:00    22:26 

'-:: 

M   30 

4:20       10:30       16:60    28:25 

E 

Th 

30 

6:05      12:30       18:00 

S    31 

3:.'50         9:4.> 

16:40    28:05 

'' 

Tu  31  1       6:10       11.20       17:80      23:55 

This  Uible  gives  the  prediete<I  r20th  meridian  times  of  Middle  Slack  Water;  0^  is  midnight,  12«>  is  noon;  all  hour»  lean  than  1: 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afterooOn  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for 
Instance   15:42  is  3:42  p.  m.    The  heading  "N  to  S"  In  the  body  of  the  table  means  that  the  current  which  had  been  settle? 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "S  to  N  "  means  exAcil? 
the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  >,  1st  quar.;  C.  full  moon;  C,  3d  qimr.;  E,  moiti 
on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  ihr 
times  of  slack):  A,  P,  moon  in  apogee  or  perigee.    The  times  In  heavy  faced  type  are  those  which  are  moat  likely  to  be  folloifid 
by  a  comparatively  weak  current.    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.    The  cunvni  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour;  and  when  it  is  setting  strong  t>  th. 
Southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  n. 
somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  northerlj 

TABLE  9.— CURRENTS. 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA.  1909. 

-     TIMES  OF  SLACK  WATER. 


I 

OCTOBER.      • 

^    ~~      ~ 

NuVh^MBIIR. 

DECEMBER. 

=•  !  Diiy  of 

Current  turns  from— 

^ 

Day  Ml 

Current  lunis  ftom— 

c 

8 

Day  of 

Current  turns  from— 

'iS  ,W.  Mo. 

1        ■ 

W. 

Mo, 

W.'mo. 

NtoS.    StoN.   NtoS. 

StoN. 

NtoS. 

StoN.    NtoS.    StoN. 

~"l~~ 

N  tuS.   StoN.   NtoS. 

StoN. 

•    If,i 

0:10       6:55       13:15 

18:30 

M 

1 

1:00 

8:00    14:80      19:30 

w 

I 

1:30      8:80     15:05 

20:10  ^ 

S  ,    2 

0:45       7:35      13:55 

19:00 

N 

Tu 

2 

1:40 

8:50     15:20      20:0.'J 

Th 

2 

2:15        9:15      16:00 

21:30 

S 

3 

1:20       8:20       14:55 

19:30 

W 

3 

2:35 

9:40     16:80      21:20 

F 

3 

3:10      10:15      17:10 

22:40 

M 

4 

2:00      9:10    16:00 

20:20 

c 

Th 

4 

3:50 

10:55       17:50      22:50 

(L 

S 

4 

4:20       11:20      18:10 

N 

Til 

5 

2:50    10:10    17:10 

21:15 

F 

5 

5:00 

12:10      18:55    .    .    . 

StoN.    NtoS.    StoN. 

NtoS. 

VX. 

W 

6 

3:50    11:40    18:20 

22:50 

S  to  N. 

NtoS.    StoN.    NtoS. 

s 

5 

0:00       5:50      12:05 

18:40 

Til 

/ 

5:05    18:00    19:20 

S 

6 

0:20 

6:10      13:20    10:45 

E 

M 

6 

1:00        6:50      12:50 

19:20 

StoN.  NtoS.   StoN. 

NtoS. 

s 

7 

1:40 

7:80      14:00*20:15 

A 

Tu 

7 

2:00        8:00      13:25 

19:50 

F 

8 

0:30       6:20      14:15 

20:00 

M 

8 

2:80 

8:30      14:30      20:40 

W 

8 

2:40        9:00      Um 

20:20 

S 

9 

2:00       7:45      15:05 

20:40 

A 
E 

Tu 

9 

8:10 

9:20      14:55      21:10 

Th 

9 

8:20      9:40      14:80 

21:00 

<^ 

10 

3:00       8:50      15:36 

21:20 

W 

10 

8:40 

10:10      15:20      21:40 

F 

10 

4:00    10:80      15:00 

21:80 

:m 

11 

3:50      10:00      16:10 

21:45 

Th'ii 

4:20 

10:45      15:45      22:10 

S 

11 

4:30    11:00      15:40 

22:10 

Tu 

12 

4:20      10:40      16:40 

22:15 

• 

F 

12 

4:50 

11:20      16:05      22:40 

• 

s 

12 

5:00    11:40      16:20 

22:50 

E 

w 

13 

5:00      11:20      17:a5 

22:45 

S 

13 

5:25 

11:50       16:30     23:10 

M 

13 

5:40    12:20      17:00 

23:80 

A 

•  Th 

14 

5:30      11:50      17:25 

23:15 

s 

1-^ 

6:00 

12:20      17:10      23:50 

S 

Tu 

14 

6:20    18:00      17:50 

F 

15 

6:00      12:20      17:55 

23:50 

M 

15  '       6:40 

18:00      17:65    .    .    . 

NtoS.  StoN.  NtoS. 

S  to  N. 

'  S 

16 

6:30    13:00      18:20 

1  NtoS. 

StoN.    NtoS.    StoN. 

W 

15 

0:10        7:10    18:40 

18:45 

, 

NtoS.    StoN.   NtoS. 

StoN. 

3 

Tu 

16        0:30 

7:20     13:50      18:40 

Th 

16 

1:00        7:45    14:20 

20:00 

^ 

17 

0:15      6:55    18:80 

18:50 

W 

17'       1:10 

8:05    14:85      19:30 

F 

17 

2:00        8:80    15:10 

21:05 

'm 

18 

0:50       7:30    14:10 

19:15 

Th 

18  ,       1:50 

9:00    15:20      20:40 

S 

18 

3:00        9:25    16:10 

22:35 

Til'  19 

1:30       8:20    14:55 

19:50 

F 

191       2:45 

10:05      16:30      22:10 

D 

s 

19 

4:10      10:30    17:10 

23:50 

s   W   20 

2:15       9:10    15:45 

20:45 

D 

S 

20        3:.% 

11:20      17:40      23:35 

E 

M 

20 

5:50      11:40    18:10 

D  Th  21 

3:10      10:20      16:45 

21:55 

s 

21 

5:30 

12:20    18:55    .    .    . 

StoN.    NtoS.  StoN. 

NtoS. 

f'22 

4:15      11:30      18:00 

23:35 

StoN. 

Nto.S.    StoN.    NtoS. 

Tu 

21 

1:10        7:40      12:45 

19:10 

i  S  |23 

5:30    18:00    19:20 

M 

22 

1:10 

7:10      13:45    20:00 

W 

22 

2:40        9:10      13:40 

20:10 

1 

StoN.   NtoS.    StoN. 

NtoS. 

E 

Tu 

23 

2:80 

8:40      14::iO      20:50 

P 

Th 

23 

8:85        9:50      14:35 

20:55 

S  '24 

1:20     ■  7-m      14:25 

20:40 

W 

24 

8:80 

10:00      15:10      21:30 

F 

24 

4:15     10:80      15:20 

21:86 

M|25 

2:45       8:30      15:20 

21:30 

I* 

Th 

25 

4:15 

11:00      16:40      22:10 

s 

25 

4:50    11:10      16:00 

22:20 

E   Til  26 

3:50      10:00      16:a5 

22:10 

F 

26 

5:00 

11:35      16:10      22:45 

'^    M 

26 

5:20    11:50      16:40 

23:00 

r 

\V  27 

4:35      11:00      16:35 

22:45 

c 

S 

27 

5:40 

12:15       17:00      23:25 

27 

5:50    12:25      17:20 

23:40 

/'-■ 

Th  28 

5:10      11:45      17:00 

23:15 

S 

28 

6:20 

12:55      17:40    .    .    . 

'Tu  28 

6:20    18:05      18:15 

F    29 

5:?i0      12:25      17:30 

23:45 

NtoS. 

StoN.    NtoS.   StoN. 

1       1 

NtoS.  StoN.   NtoS. 

StoN. 

S 

30         6:30      13:00      18:00 

N 

M 

29 

0:a5 

7:05    18:40      18:20 

|W  29 

0:80        7:00    18:40 

19:10 

NtoS.   StoN.    NtoS. 

StoN. 

Tu 

30 

0:40 

7:50    14:20      19:10 

Th 

30 

1:10        7:45    14:10 

20:20 

s 

31  ,       0:20       7:15    18;40 

1 

18:40 

F|3l 

1       ' 

2:05        8:20      14:45 

21  .-20 

set  of  the  current,  swirls  afid  overfalls  of  greater  magnitude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.    The  water 
seems  to  boil  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.    Great  trees  with  thi'ir  roots  and  branches  attached 
will  be  turned  end  over  end  and  around  and  around.    The  currents  in  Seymour  Xarrows  are  quite  irregular  <see  the  results 
obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  494),  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water  in  case  the 
predictions  happen  to  be  too  late.    If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
"  S  to  N  "  in  the  Uible,  and  if  bound  to  the  southward  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table.    To  those 
having  good  local  knowledge  it  is  usually  possible  to  pass  south  for  about  an  hour  after  the  current  begins  to  set  southward;  then 
avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the  l"*  SO™  before 
the  time  given  under  "S  to  N."    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period, 
taking  care  to  select  a  time  of  slack  water  which  wili  be  followed  by  a  favorable  current. 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1909. 
TIMES  OF  SLACK  WATER. 


JANUARY. 

S 

~~ 

FEBRUARY. 

MARCH. 

S 

Dayof- 

Current  turns  from— 

Day of— 

Current  turns  from— 

a  jDayof- 

8 —            Current  turn-*  from— 

S    W.iMo.                                               j 

W.  'Mo. 

W.  Mo. 

S  to  N.  N  to  S.  S  to  N.  N  to  8. 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoX.  Xio5 

F      1 

0:30        6:50      18:05      19:30 

M 

1 

2:20      8:80      14:45      20:50 

N 

M 

1 

0:40     7:06      13r20     !**> 

S      2 

1:40        7:55      14:15      20:25 

N 

Tu 

2|     8:10        9:10      15:25      21:30 

Tu 

2 

1:66     8:10      1425     a»:£ 

S      3 

2:46        8:46      15:00      21:05 

W 

3 

8:46        9:50      16:00     22:15 

W 

3 

2:60      8:66      15:10     21i'  1 

M      4 

8:20        9:30      15:40      21:50 

o 

Th 

'  4 

4:26      10:30      16:40      22:45 

Th 

4'    8:80        9:35      15:50     21 V 

N 

Tu    5 

4:00      10:10      16:15      22:25 

F 

5'       5K»      11:00       17:20      28fl0 

F 

5        4«)       10:10     16:15     i^ 

O'iW      6'      4:40      10:40      17:00      23:00 

S 

6J      5:40      11:80      17:60      28:43 

2 

S 

6        4:40       10:40      16:55     2ix 

Th!    7        5:20      11:20      17:40      28:85 

A 

s 

7        6:10      12.-00      18:20    .    .    . 

s 

7        5:15      11:10      17:25     23  J 

F  1    8  ,      «:00      11:50      18:15    .    .    . 

N  toS.  S  to  N.  N  to  S.  S  to  N. 

£ 

M 

8 

5:40      1135      18.-00     2$Vi 

'  N  to  S.  S  to  N.  N  to  S.  S  to  N. 

M 

8 

0:10       6:40      12:80      19M 

Tu 

9        6:10      12:00      ISaS  . 

g       9          0:05      6:85      12:25      18:50 

E 

Tu 

9!      0:50        7:10      13.-00      19:80 

NtoS.  StoN.  NloS.  Sio.V 

|g    IQ          0:40      7:10      13K)0      19:80 

W    lO'      1:20       7:50      13:40      20:10 

W 

10        0:15        6:40      1230    ]9^».'  , 

A 

^j'll          1:20      7:60     18:40      20:10 

Th'll 

2.-00        8:30    14:80    20:60 

Th 

11  '      0:50        7:10     13:05     in- 

Tu'l2          2:00      8:85    14:80      20:50 

F    12 

8:00        9:20    16:80    21:40 

F 

12 

1:25        8:00      13:50   *0:ie 

E 

w 

13          2:60      9:20     16:26    21:40 

a 

8     13        3:50      10:20    18:80    22:60 

S 

13 

2:10       8:40      14:40    21:16 

a 

Th 

14 

3:50       10:10    16:20    22:40 

S|14 

6:06      11:25      17:40    .    .    . 

C 

S 

14 

3:20       9:40      15:50    ii'M 

F 

15 

4:55      11:10     17:80    28:40 

j 

S  to  N.  N  to  8.  S  to  N.  N  to  S. 

MI15'     4:20      10:50      17:06   »:» 

S 

16 

8:00      12:10    18:80    .    .    . 

M   15 

0:00      6:20      12:40      19.-06 

S 

Tu  16       6:60      12:10      1835   . 

8  to  N.  N  to  S.  S  to  N.  N  to  S. 

s 

Tu'l6 

1:20      7:46      14:00     20:10 

StoN.  NtoS.  StoN.  Xtov 

s 

17         0:40      7:10      13:20      19.40 

w|l7 

2:80        8:40      15K)0      21K)6 

W|l7'     1:00      7:20      13:40     19  v 

M 

18        1:60        8:10      14:25      20:85 

Th  18'     8:26        9:30      15:45      21:55 

Th 

18      2:16      8:80      14:45    S-* 

Tu'l9,      2:50        9:00      15:16      21:20 

F    19        4:10      10:15      16:30      22:85 

F 

19        8:10        9:15      1535    -1« 

S 

W    20        «s40        9:40      16:00      22:10 

f 

S     20[      4:56      10:55      17:15     28:15 

.  S  '  20  '       3:50      10K»      16:10     i:  JB 

• 

Th 

21          4:20      10:30      16:45      22:45 

S     21         .5:40      11:35      18:00      23:50 

P 

? 

S  '  21         4:35      10:40      leu'iS     iW 

,        1 

F 

22          5:15      11:10      17:30      23:30 

£ 

M 

22  1      6:20      12:10      18:40    .    .    . 

M,22        6:20      11:15      17:40     2<3r' 

P'  S     23          6:00      11:50      18:15    .    .    . 

NtoS.  HtoN.  NtoS.  StoN. 

Tu'  23        6K»      11:50      18:15    . 

j  N  to  S.  S  to  N.  N  to  S.  S  to  N. 

Tu  23 

0:30        7:00      12:55      19:20 

!         NtoS.  StoN.  NtoS.  St.. -N 

1 

8  *  24          0:05        6:40      12:80      19:00 

W  24 

1:10        7:45      13:35      20:06 

W!24'      0:05  .    6:35      12r35     m 

M  1 25          0:50        7:25      13:15      19:45 

Th   25        2K)0        8:35      14:30      21:00 

iTh  25        0:50        7:20      13:10     m 

E    Tu  26          1:40        8:16      14:10      20:40 

D 

F   26 

3:10        9:40      15:50    22:10 

1   F    26|       1:30        8:10      14.-00     20:t 

W    27          2:40        9:10      15:10      21:40 

S  '27 

4:20      10:50      17:00    28:26 

S  |27         2:40        9:10      15:10   'l:** 

5 

Th  28          3:50      10:10      16:30    22:46 

S    28 

6:40      12:00      18:30    .    .    . 

J     S     28      8:60      10:20      16:30   i3rt» 
M  '  29  1     5:20      11:40      17:50   . 

F    29          6:00      11:20      17:40    28:60 

S     30          6:20      12:30      18:50    .    .    . 

'  S  to  N.  N  to  S.  S  to  N.  Xl' :? 

8  to  N.  N  to  S.  S  to  N.  N  to  S. 

|Tu 

30      0:16       6:80      12:50     15U 

S  ,31         1:06      7:80      13:40      20:00 

w 

I 

31'     1:20       7:45      14:00     A^I 

an 
15: 
be 
Sy 
N, 
mc 
"  J 
w« 
by 
sta 
th( 

This  table  gives  the  predicted  186th  meridian  times  of  Middle  Slack  Water;  0»»  is  m 
}  In  the  forenoon  (a.  m.),  all  greater  are  in  the  aftenioon  (p.  m.)  and  when  diminished  L 
42  is  3:42  p.  m.    The  heading  •'  N  to  S  "  in  the  body  of  the  table  means  that  the  curren 
fore  the  time  of  alack  water  will  begin  to  set  southward  shortly  after  that  time;  a 
mbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Ist  quar.;  Q,  full  m 
S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compa 
K)n  in  apogee  or  perigee.    Slack  Water  usually  lasts  from  five  to  twenty  minutes;  th 
f  to  S  "  are  locally  known  as  "  High  Water  Slack,"  and  those  under  •'  S  to  N  "  as  •'  L 
Iters  do  not  occur  until  about  two  hours  later.    The  times  In  heavy-faced  type  are  t 
a  comparatively  weak  current.    At  weakest  neap  tides  thase  with  good  local  know 
ges  of  the  current.    The  current  at  spring  tides  in  Sergius  Narrows  attains  an  estim 
i  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  sh 

idn 
>yl5 
twl 
nd 
oon 
sad 

086 

ow 
hos( 
led 
atec 
ore 

ight 
»glv( 
lich 

•'S1 

;  C 

irect 
slac 
Wat 
;wh 
?epi 
Ivel 
W 

12^  is  noon:  all  hours  Ies$  than  U 
B  the  times  after  noon ;  for  instaiii  v. 
had  been  Betting  toward  the  noit  j 
to  N  "  means  exactly  the  revei^. 
8d  quar.;  £,  moon  on  the  equ&tor, 
ions  over  the  times  of  slack) ;  A.  F.  ; 
ks  which  occur  under  the  he«din^  1 
er  Slack/'  although  high  and  l-nv  | 
ich  are  most  likely  to  be  follov-i 
Lss  through  Sei^ius  Narrow!«al  a^l 
ocity  of  10  to  12  miles  per  hosir  1; 
hen  the  current  is  nmningpmf-i 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1909. 
TIMES  OF  SLACK  WATER. 


APRIL. 

_  , 

___ 

MAY. 

JUNE.                                 1 

c  1 Day of— 

5          r»..«. *  ♦.. „  f 

d  ,  Day of— 

Current  turns  from— 

S 

Day  of— 

Current  turns  from- 

I'w. 

1 

Mo. 

llw. 

Mo. 

W.  'Mo. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

IStoN.  NtoS.  StoN.  NtoS. 

1 

StoN.  N  to  S.  S  to  N.  N  to  S. 

Th 

1        2:25      8:86      14:45      20:65 

1  S 

1        2:30        8:40      14:50      21:00 

Tu!    1 

3:05        9:10    15:25      21:30 

F       2          3:00        9:10      15:25      21:30 

E     S 

2        3:10        9:16      15:26      21:80 

W.    2 

3:40        9:50    16:00      22:10 

A 

S       3          3:40        9:46      15:50      22:00 

M 

3        3:40        9:40      15:60      22:00 

OThi   3 

4:15      10:20     16:80      22:40 

S       4          4:05      10:15      16:20      22:30 

Tu 

4        4:10      10:15      16:20      22:30 

i^' 

4 

4:65      10:55    17:16      23:10  ' 

E 

M      5          4:40      10:40      16:65      23:00 

o  w 

5        4:40      10:40      17:00      23:00 

s    S 

5 

5:40      11:30     18:00      23:50 

\^ 

Til      6          5:15      11:10      17:25      23:20 

JTh 

6        5:20      11:15      17:30      23:30 

Isle 

^:20      12:10    18:40    .    .    . 

w 

7          5:40      11:35      18:00      23:50 

F 

7        5:50      11:45      18:10    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

Th 

8          6:15      12:10      18:30    ... 

N  toS.  S  to  N.  N  to  S.  S  to  N. 

|m'    7 

0:30        7:00      12.55    19:80 

N  toS.  StoN.  NtoS.  StoN. 

S 

8 

0:00        6:30       12:20    18:50 

Tu     8 

1:20        7:55      13:46    20:20 

F       9          0:20        6:50      12:40      19:10 

S 

§ 

9 

0:10        7:15      13:05    19:40 

\V     9       2:15        8:50      14:50    21:20 

S     10          1:00        7:30      13:20    19:60 

M 

10 

1:30        8:10      14:00    20:80 

C  Th   10 1     «s«0      10^      16:10      22:30 

S     11          1:40        8:20      14:15    20:40 

Tu 

11 

2:80        9:10      16:10    21:40 

1  F    11       4s6«      11:10      17:25      23:40 

S     M    12        2:45        9:20      15:25    21:55 

(L 

W 

12 

8:50      10:-20      16:30    28:00 

E     S     12        6'00      12:20      18:40    .     .     . 

(^'Tu    13        4:06      10.36      16:50    28:10 

Th  13 

6:10      11:35      18:00    .    .    . 

P  . 

Sto N.  N  to  S.  S  to  N.  N  to  8.  ! 

1  W    14        5:30      12:00      18:20    .    .    . 

StoN.  N  to  S.  S.to  N.  N  to  S. 

;  §    13 

1:00        7:20      13:35      19:50 

StoN.  NtoS.  StoN.  NtoS. 

F 

14 

0:10      6:40      12:50      19:15 

M 

14 

2:00        8:20      14:30      20:40 

Th    15         0:40       7:00      13:20      19:40 

E 

s 

15 

1:30        7:50      14:10      20:20 

Tu 

15 

2:60        9:00      15:15      21:20 

F     16          1:55        8:10      14:30      20:40 

P 

s 

16 

2:30        8:40      14:55      21:00 

W ,  16 

3:35        9:40      16:65      22:05 

S     17          2:60        9:00       15:15      21:20 

M 

17        3:15        9:20      15:35      21:40 

•  Th  17 

4:15      10:20      16:36      22:40 

P 

§     18          3:35        9:40      15:50      22:05 

|Tu 

18 1      8:50      10:00      16:10      22:20 

N    F    18 

6:05      11:00      17:20      28:20 

#    M'19          4:10      10:20      16:30      22:36 

•  w 

19        4:30       10:40      16:55      23:00 

'  S    19 

5:40      11:36    18:00      23:65 

'Tu;20          4:50      10:50      17:10      23:10 

Th 

20 '      5:20      11:15      17:40      28:30 

|S    20 

6:25      12:15    18:46    .    .    . 

W    21          5:35      11:30      18:00      23:50 

F 

21         6:00      11:50      18:16         ,> 

1      1 

NtoS.  S  to  N.  N  to  S.  S  to  N. 

Th    22          6:15       12:10-     18:35    •     -     • 

X  toS.  S  to  N.  N  to  S.  3  to  N. 

M   21 

0:85        7:05      12:55    19:80 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

N     S 

22 

0:05        6:40      12:30    19:05 

Tu    22'     ls«0        7:50      18:40    20:10 1| 

F    23          0:25        7:00      12:50      19:20 

§ 

23        0:50        7^      13:20     19:55 

W 

23 

2:05        8:40      14:30    21:00 

N 

S     24.        1:10        7:45      13:40    20:10 

M 

24       1:46        8:20      14:10    20:45 

A 

D 

Th 

24 

8:00        9:80      16:30    21:60 

S     25          2:10        8:50      14:40    21:15 

Tu 

25       2:45        9:15      15:20    21:40 

F 

25 

4:00      10:20      16:30      22:50 

D    M    26        8:20        9:50      16:00    22:20 

D 

W 

26       8:50      10:15      16:30    22:50 

£ 

S 

26 

6:00      11:20      17:40      28:45 

'Tu    27         4:40      11:00      17:20    28:40 

Th 

27       5:05      11.20      17:40    28:50 

§ 

27 

6:00    12:15      18:36        ■ 

\V    28        6:00      12:10      18:80    .    .     . 

A 

F 

28.     «slO      12:15      18:40    .    .    . 

S  to N.  N  toS.  S  to  N.  N  toS. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

S  to  N.  N  to  S.  S  to  N.  N  toS. 

M 

28 

0:40      7:10    18:15      19:40' 

Th   29        0:40      7:10      13:20      19:40 

E 

8 

29,      0:60      7:10    18:20      19:40 

Tu 

29 

1:40        8:00    14:16      20:25 

A     F    30  j        1:45      8:00      14:10      20:25 

S 

30 '       1:45      8:00    14:10      20:20 

W 

30 

2:35        8:45    14:55      21:06 

1 

M 

31 

2:30        8:40    14:50      21:00 

j  it  ia  nc 

1  it  is  re 
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the  wa 

be  can 
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TABLE  9.— CURRENTS. 
SERdlUS  NARROWS  (Peril  Strait),  ALASKA,  1909. 

TIMES  OF  SLACK  WATER. 


— 

~  " 

JTLY. 

Al'GlST. 

~ 

SEIT-EMBER. 

g   Day  of— 

Curront  tiirnn  from— 

Day  of — 

(^urrent  turns  from— 

a 

Day of— 

^   w. 

Mo. 

W.  JMo. 

8            ,                    V  urrt'iu  lurns  inini- 
S  1  W.  iMo. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

StoN.  NtoS.  StoN.  NtoS. 

1    i"  ;     " 

;        IstoN.    NtoS.  ?loN.  Nt.v 

jTh!    1 

3:20         9:20      15:40      21:40 

o 

§ 

1 

4:30      10:30      16:50      22:50 

w 

1  :       5:40       11:3:>     l^M    5> 

F     2 

4:00       10:05      16:16      22:20 

M 

2 

5:16      11:10      17:35      23:30 

E  Th 

2  ■       6:15      12:10     18:40  . 

O,  S      3 

;'  1  S      4 

4:40       10:40     17:00      23.-00 

P  Tn 

3 

6:00      11:50       18:15    .     .     . 

1 

'  XtoS.   StoN.  NtoS..St.N 

6:2ft       11:20       17:4r>      23:40 

1 

Nto  S.  HtoN.  NtoS.  StoN. 

F 

3         0:25        7:00     li:^    ISV 

im:  5 

6:10       12:00       18:30    .     .    . 

;w 

4 

0:00         6:36     12:26       19:00 

s 

4         1:10         7:40     13:30    JJl 

1 

N  to  S.  8  to  N*  N  to  S.  S  to  N. 

ETh 

5 

0:50       7:20      13:10      19:46 

8 

5         2:00         8:35    UM    r..' 

Tu 

6 

0:20         6:r>ft       12:45       19:10 

!  F 

« 

1:35        8:10      14:00      20:30 

C 

M 

6 

3:05      9:40     15:,xi     L^V 

P   w 

7 

im        7:40       13:30      20:a-> 

■      1 
;  S  1    7 

2:30        9:00      15KH)      21:30 

Tu 

7 

4:25     10:5a    17:10    >:• 

Th 

8 

2:00        8:30       14:30      21:00 

C.S 

8 

3:35      10:05      16:10      22:40 

N 

W 

8 

6:00     12:10  18:t5  . 

El  F 

9 

3:00        9:30      15:35      22:00 

,M 

9 

5:00    11:20      17:40    .    .     . 

StoN.   Nto.S.  StoX.  Nuf 

10 

4:10      10:a5       16:50      28:10 

S  to  N.  N  to  S.  S  to  N.   N  toS. 

Th 

9 

0:60        7:J0   18:30    llafi 

s  n 

5:26     11:46       18:05    .    .    . 

Tu 

10         0:00        6:20    12:80    18:50 

F 

10 

2:05        8:20   14:40    ^  » 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

W 

11         1:10        7:50    18:50   20:10 

8 

11 

2:55        9K»      15:1-^    :'!:: 

M    12 

0:20        6:50     18:00      19:20 

NTh 

12 

2:25        8:36    14:50      21K)0 

8 

12 

8:35        9:40      15JiO    ::.:• 

Tu'l3 

1:30        7:60     14:10     20:20 

•f 

13 

3:15        9:20    15:85      21:40 

M 

13         4.-0f>       10:1.^      16-ii'    1' 

W   14 

2:35        8:40     16:00      21:10 

S 

14         3:60       10:00      16:10     22.-20 

• 

Tu 

14  ■       4:40       10:40     V>\S    it  , 

1 

Th  15 

3:25         9:30     15:46      21:50 

• 

§ 

15         4:30      10:30      16:60      22:50 

E 

W 

15         5:15       11:10      IT*    -- 

N 

F  il6 

4:00       10:10     1«:20      22:30 

M 

16:       5:10      11:05      17:20      23:20 

A 

Th 

16 

6:40       11:40      l^'^'O    -> 

'• 

S  'l7 

4:45      10:45     17:05      23«5 

Tu'  17 '       &:40      11:35      18:00     23:50 

F 

17 

6:10      12:00      l^-^i^          . 

Sll8 

5:30       11:26      17:50       23:40 

w 

18         6:15      12:0)      18:30    .    .    . 

NtoS.   StoN.  Nto?.  SloN 

M    19 

6:a5      12:00      18:20    .    .    . 

JNtoS.  StoN.  NtoS.  StoN. 

S 

IS         0:20        6:40      12:30    liV 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

A 

Th 

19 '       0:20        6:45      12:35      19:00 

S 

19         0:50        7:20      13:10    1$5 

Tu,20 

0:15        6:40       12:30      19:00 

E 

F 

20 

0:60        7:20      13:10      19:36 

M 

20 1       1:30       8:00      13»0    lVJ 

W 

21 

0:50        7:20   .   13:10      19:35 

S 

21 

1:25        7:50      13:40      20:10 

Tu  21  '       '-i-lS       »!50    14:*»    ilJ   j 

A 

Th 

22 

1:25         7:55       13:50      20:10 

s 

22 

2:05      8;85      14:30      20:55 

1) 

\\'  '  22  '     «!«0       9:50     15:«   !> 

E 

F 

23 

2:10         8:45      14:30      21:00 

D 

M 

23 

8:«0      0:25      16:30      21:50 

s 

Th  23       4:40     11:00    17 :«   2*  1 

S 

24 

8:00         9:20      15:30      21:46 

Tu 

24 

4:00    10:25     16:40      23.00 

F    24 

6:00     12:20    18:5«          | 

.    H 

2.5 

8:50     10:20      16:30      22:45 

W 

25 

5:15    11:86     17:50   .    .    . 

1 
1 

StoN.   NtoS.  StoN.  yu* 

M 

20 

5:00     11:10     17:40      23:45 

'stoN.  N  toS.  StoN.  NtoS. 

S  '25         1:05        ':30     18:50  »Hli 

Tn 

27 

6:10     12:20     18:40   .    .    . 

s 

Th 

26 

0:10      6:80    12:50   19:16 

IS     26          2:20        8.-3.-)        14:.tP     3 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

F 

27 

1:30        7:60     14:10   20:20 

M 

27         3:15         9:20      l.ri')    2H' 

w 

28 

0:50        7:20     18:80    19:45 

S 

28 

2:40        8:60    15:05      21:10 

9 

£ 

Tu 

28 

8:60      10:00      16:10    ii^' 

Th 

29 

2:00        8:15      14:85      20:45 

H 

29 

3:30        9:35       16:50      22K» 

w;29 

4:35      10:40      U:^'*     ^ 

s 

F 

30 

2:55         9:06      16:20      21:25 

M 

30 

4:10      10:20      16:30      22:35 

Th|30l       6:20      11:15      17:35     31  . 

S  |31 

3:45         9:50     16:00     22:20 

9 

Tu 

31 

4:55      10:55      17:15      23:15 

1 

ar 

15 

DC 

Sy 
N 
m 
•'] 
lo 
fo 
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in 

This  table  gives  the  predicted  135th  meridian  times  of  Middle  Slack  Water;  0»>  is  midnight,  12»»  is  noon:  all  hours  lt*il«E- 
e  in  the  forenoon  (a.  m.)  ,all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  ncx»n;  fori!J5un«^ 
42  is  3:42  p.  m.    The  heading  '"  N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  .setting  towtrf  tb 
>rth  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  S  to  N  "  means  exactly  therrrfr^ 
mbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^..Istquar.;  O.  full  moon;  <£,8dquar.:  E,moononthe(*qi»''=- 
S.moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  alact ;  A  P 
oon  in  apogee  or  perigee.    Slack  water  usually  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  bi-adm 
*^toS"  are  locally  known  as  -High  Water  Slack,"  and  those  under  "StoN"  as  "Low  Water  Slack,"  although  high  ay- , 
w  waters  do  not  occur  until  about  two  hours  later.    The  times  in  heavy-faced  type  arc  those  which  are  most  likely  ti^  ^ 
[lowed  bya  comparatively  weak  current.    At  weakest  neap  tides  those  with  good  local  knowledge  para  through  S^rgius^'*'^'''^* ' 
all  stages  of  the  current.    The  current  at  spring  tides  in  Serglus  Narrows  attains  an  estimated  velocity  of  10tol2mllc!?F*rb«: 
the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  is  runnin?**trrf 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1909. 

TIMES  OF  SLACK  WATER. 


i                               OCTOBER. 

NOVEMBER. 

DECEMBER.                            1 

,  c   Day of— 

i                           Current  turns  from — 
IR  1  W.  Mo. 

c  Dayof— 1 

S  — 1                 Current  turuK  from— 
2    W.  Mo.i 

a  ;Dayof— 
S  '  W.'mo. 

Current  turns  from — 

1                   S  to  N.  N  to  S.  S  to  N.  N  to  S. 

1 
1 

N  toS.  S  to  N.    N  toS.  S  to  N. 

1  X  to  S.  S  to  X.  X  to  S.  S  to  X. 

,    F  '     1           0:00     11:.M)       18:15    .     .     . 

;m 

1 

OM         7:00.      12:55      19:30 

W      1  1       1:00       7:35      13:30      20:05  ' 

1             .      X  to  S.  S  to  N.  N  to  S.  S  to  X. 

n'tu 

2 

1:25       7:65       13:45      20:25 

'Th 

2  '       2:00      8:36     14:80      20:55  | 

S       2          0:05        6:35      12:25       19:00 

w 

3 

2:20      9:00     16:00      21:30 

:  F 

3 '       3:00      9:25     16:30      22:00  ! 

'   S  I     3          0:50        7:20      13:10       19:45 

(L 

Th 

4 

3:30    10:06     16:15      22:40 

d's 

4 1       4:10    10:30     16:46      23:00  j 

M      4  ,        1:35        8:15      11:10      20:45 

F 

5        5:00    11:20     17:40      23:50 

Is 

■ 

5!       5:15      11:25     17:46    .    .    .  | 

N    Tu     5          2:45      9;15     15:20       22:00 
W  1    t)          4:00    10:35    16:50      23:10 

S 

6        6:10    12:20     18:46    .    .    . 

,  S  toN.  N  to  S.  S  to  N.  N  to  S.  , 

S  to  X.  X  to  S.  S  to  N.  N  to  S. 

E   M 

el    0:00        6:20      12:30     18:50 

!      'Th     7          ^'^0    JlsSO    l»sJO    .    .    . 

1  S 

7        0:50        7:20      13:30    19:45 

a!tu 

7  1    0:60        7:20      13:30     19:46  ' 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

|M 

8  '       1:50        8:10      14:20      20:30 

W 

8,     1:50        8:a5       11:15       20:25  | 

'      ,    F       S          0:30        euro     18:10    19:30 

,w 

9         2:45        8:45       14:.55      21:^5 

iTh 

9  ,     2:85        8:40      14:55      2V.O0  \ 

1      1   S       9          1:40        7:55       11:10    !>0:*20 

10 1       3:10        9:20       15:25      21:30 

■  Fjio!     8:10        9:20      15:30      21:35 

j<     \{)          2:35        8:10       14:'>5       21:00 

Th 

11  1       3:45        9:50       15:65      22:05 

S  ;  11  '     8:46        9:50      16:00      22:10  1 

'         :M    11           3:10        9:20      15:30      21:35 

•    F 

12        4:10       10:20       16:25      22:30 

•    S  1  12  !     '•:-<>       10:25      16:40      22:40  | 

:        Tu'  12          3:15        9:50       10:00      22:05 

1  S 

13         4:15       10:45       17:00       23:00 

'm    13       6:00       11:00      17:20      23:20; 

K    W  '  13           4:10       10:20       ir.:25       22:30 

A 

•   Th   14           1:^'»       10:40       17:00       23:00 

S 

14         5:20       11:20       17:40      23:30 

S,Tu'l4i     *^'*^      11:^      18:00      23:50  1 

M 

15      6:(.0       11:50       18:15    .     .     . 

W    15       ^'"^^      12:15      18:45     .  •  .     .  ' 

Flo          5:1''^      11:10       17:1^0      23:25 

X  to  .S.  H  to  X.  X  to  S.  S  to  N. 

'  X  to  S.  S  to  X.  N  to  S.  S  to  N. 

is     1(>          ■'^:1-'^       11:40      18:00      23:50 

S   Tu 

16  1       0:05      6:35       12:25      18:50 

iTh'  16        0:35      7:06      13:00       19:30 

1          S    17           •>:15       12:10       18:30     .     .     . 

\V|17'       0:15      7:20       13:10      19:45 

F    17         1:20      7:65      13:45       20:20  i 

X  to  S.  S  to  X.  X  to  S.  S  to  N. 

Th  18 1       1:35      8:10    1*:00      20:3.5 

S  '  18  '       2:15      8:60    14:60       21:20 

1      :  M  '  18          0:25      6:50       12:40       19:10 

F     19        2:40      9:10    16:20      21:40 

3)     S     19  1      3:25         9:50    16:00       22:20  ' 

Tu  ID          1:00      7:30      13:25      19.56 

D     S     20 1       3:50    10:20     16:80      22:50 

^^  '  M    20        4:40       11:00     17:20      23:30 

S     \V    20          1:-15      8:30     11:20      20:50 

1^    21  1      5:10    11:80     17:50    .    .    . 

Tu  21  ;       5:60      12:10     18:30     .     .    . 

':<    Th  21           -':•'>•=>      »:25    15:30      22:00 

1        1  S  U>  X.  X  to  S.  S  to  X.    X  to  S. 

1  S  to  X.  X  to  S.    S  to  X.  N  to  S. 

1      '   F    22  1         ^:10    10:40     10:50      23:20 

>£    22  1       0:10        (':30       12:40       19:10 

P    \V    22  '     0:*0        7:10       13:20       19:40  | 

S     2:')          '^-^0    12:00    IS:20     .    .    . 

KiTu23         1:20        7:45       13:50      20:10 

Th   23       IsftO        ^:10       14:25       20:35 

1      '                  S  to  X.  X  to  S.  S  to  N.  N  to  S. 

1  ^V    24         -:20        8:35       14:50       20:55 

F    24      2:»»®        9:00       15:10      21:20  ' 

1      1  S    24          0:10      7:10    18:20      19:45 

plTh25 

3:10        9:15       15:30      21:35 

'   S     25       3:«»>        y:40       15:55      22:05 

M    25           1:>'>        «:10      11:25      20:35 

O    F  1  26 

3:.-S0       10:00       16:10       22:20 

O    S  '  26        *:20      10:25      16:40      22:40 

1  K    Tu  26           -:"'<^        9:00       15:10       21:20 

1  S  |27 

4:46       10:40       lfi:rx>       23:00 

'  ,M,27 

5:05       ll:a5       17:25       2:i:20  ' 

1  V  j  W    27  '         3:35        9:40       15:50       22:00 

|Sh28|       5:20       11:15       17:40       23:35 

Tu  28 

5:50      11:45       18:10    .    .     .  , 

1 

,(;'Th  28          -1:10       10:20      liJ:30      22:30 

N 

M    29'       0:05       11:55       18:25    .     .     . 

X  toS.  S  to  X.  X  to  S.    8  to  X. 

!      1   F     29          •*:•>'>      10:55       17:10      23:10 

NtoS.  StoX.  NtoS.  atoN. 

iw 

29 

0:00        6:30       12:20      18:50  1 

'  S     30           •'>:37       11:30       18:00       23:50 

TU|30 

0:15       6:50       12:40       19:10 

Th 

30 

0:40       7:10      13:a5      19:35 

1  S  ,  31         6:15       12:10      18:40   .    .    . 

1       ' 

1 

,F 

31 

1:25        8:00      13:45      20:20  ' 
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uss  from  below  Francis  Rocks,  to  above  laesnoi  Shoal.    During  spring  tide 
ne  of  middle  slack.    The  water  at  the  strength  of  the  current  is  very  much 
boiling  and  swirling  in  the  channel,  e.specially  at  the  end  where  the  water 
»nt  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  wirried 
,.    The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the  results 
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li  favorable  current. 
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Sey)nour  Xarrows  and  Sergiics  Narrows. 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  sla«  k 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  th^ 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high- water  slacks  add  4h  53m  to  Sitka  time  of  high  water,  aoi. 
for  low- water  slacks  add  5h  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  tiae 
without  further  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subtract  2h  from  Sitka  time  of  high  water. 
and  for  low- water  slacks  subtract  2h  from  Sitka  time  of  low  water.  •  The  mean  duration  nf 
slack  current  is  from  5m  to  20m.  At  the  end  of  high- water  slack  the  current  turns  unc 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slaci, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  K.  Moore. 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G.  S.,  from  the  current  observations  he  obtained  in  18^7  at 
Seymour  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  Narrows. 

h.  m. 

Mean  time  of  slack  after  higher  H.W.    Sitka.     (580be.) 4  46 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  eariier  to  Ih  00m  later 1  24 

Mean  time  of  Black  after  lower  H.W.    Sitka.     (1460b6.) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.     Sitka.     ( 203  Obe. ) 4  48 

Mean  variation  from  4h  48ra 15 

Extreme  variation  33m  earlier  to  57ra  later 1  30 

Mean  time  of  slack  after  lower  L.W.     Sitka.     (1220b8.) 4  28 

Mean  variation  from  4h  28m 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.W.     Sitka.     (530bs.) 5  41 

Mean  variation  from  5h  41m 35. 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.     Sitka.     ( 175  Obs.)  4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  17m  later 3  08 

Mean  time  of  slack  after  all  H.  and  L.  waters.     Sitka.     (378  Obs. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

Variation  of  duration  of  slack  water 6m  to  0  19 

The  time  used  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian. 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table. 
add  the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  ISOti 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  laive, 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 
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tSerffiiis  NdTTows. 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.     8itka.     ( 87  Obs. ) 1  35 

Mean  of  the  variations  from  Ih  3om 19 

Extreme  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  W.     Sitka.     ( 120  Obs.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.     Sitka.     (207  Ol3s. ) 2  00 

Mean  of  the  variations  from  2h  00m 24 

Extreme  variations  Ih  05m  earlier  to  1  h  09m  later 2  14 

Mean  time  of  slack  before  lower  L.  W.     Sitka.     (99  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 11 

Extreme  variations  21m  earlier  to  25m  later 46 

Mean  time  of  slack  before  higher  L.  W.     Sitka.     ( 135  Obs. ) 1  27 

Mean  of  variations  from  Ih  27m •. 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.     Sitka.     (234  Obs. ) 1  41 

Mean  of  the  variations  from  Ih  4Im 17 

Extreme  variations  40m  earlier  to  54m  lat«r : 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.     Sitka.     (441  Obs.) 1  50 

Mean  of  the  variations  from  Ih  60m 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  weak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  difference  shown  by  this  table  is  subtracted  from  the  time  of  high  or  low 
water  at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergius  Narrows,  in  135th  meridian 
time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Columhia. 

To  find  the  approximate  120th  meridian  time  of  alack  water: 

(1)  At  Kace  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slack.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
high  and  higher  low  water  slacks. 

Note. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  add  20  minutes  to  the  Port  Townsend  time  of  high  tide  for  higher 
high  water  slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  50  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  15  minutes  from  Port  Townsend  time 
of  high  tide  for  higher  high  water  slack,  and  add  35  minutes  to  the  time  of  low  tide  for 
lower  low  water  slacks.  For  small  tides  take  Port  Townsend  time  of  tide  for  high  or  low 
water  slack. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and 
2  hours  to  the  small  tides  at  Port  Townsend. 
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(7)  At  Yuculta  Rapids,  Stuart  Island,  for  large  tides  take  Port  Townsend  time  of  tidt- 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port 
Townsend  times  to  o]>tain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Rapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time  of  the  lar^p 
tides  and  4  hours  to  the  time  of  the  small  tides. 

Note. — The  time  of  slack  water  for  Hiiiall  tides  is  more  uncertain  than  for  the  large  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbran,  commanding  D.  G.  S.  Quadra, 

Chatham  Strait^  Alaska, 

To  find  the  approximate  135th  meridian  time  of  sfark  water: 

At  Killisnoo,  Kootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  ESE.  Xv 
WNW.  between  high  and  low  water,  and  from  WN W.  to  ESE.  between  low  and  high  water. 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE 


1 

North  Latitude, 

1 

Declina- 
tion. 

Approx. 
date. 

1 

' 

0° 

29 

49 

69 

89 

10° 

no 

12° 

13° 

14° 

15° 

16° 

170 

ief> 

19^ 

2L»= 

o       / 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.  m. 

JLfn. 

A.m. 

A.  m. 

h.  m. 

h.m. 

h.m. 

h.m. 

h.m.' 

ilPL 

23    068 

Jan.     1 

669 

602 

606 

6  10 

6  14 

6  17 

6  19 

620 

622 

6  24 

626 

628 

630 

6  32 

6  33  ;  6  &^ 

22    87 

6 

602 

605 

609 

6  11 

6  16 

6  18 

6  21 

622 

6  24 

626 

628 

629 

6  31 

6  33 

635'  6S 

21    58 

11 

604 

6  07 

6  11 

6  14 

6  17 

620 

622 

623 

626 

627 

629 

630 

632 

6  34 

636    6r 

21    08 

16 

606 

609 

6  12 

6  16 

6  18 

6  21 

623 

6  24 

626 

628 

680 

6  31 

633 

6  34 

686    6» 

20    07 

21 

607 

6  10 

6  12 

6  16 

6  19 

622 

6  24 

625 

627 

628 

680 

6  31 

633 

6  34 

636    63^ 

18    68 

26 

609 

6  12 

6  14 

6  17 

620 

622 

6  24 

626 

627 

628 

680 

6  81 

682 

6  34 

6S5l  63:  . 

17    89  S 

81 

6  10 

6  18 

6  16 

6  17 

620 

622 

6  24 

626 

6  26 

6  28 

629 

680 

682 

6  S3 

6  34 

6% 

16    13  S 

Feb.    5 

6  10 

6  13 

6  15 

6  17 

620 

622 

623 

6  24 

625 

627 

628 

629 

630 

6  32 

6  £2 

6U 

14    40 

10 

6  11 

6  13 

6  15 

6  17 

6  19 

6  21 

622 

6  28 

6  24 

625 

626 

627 

628 

6  29 

630 

632 

18    01 

16 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

620 

622 

622 

623 

624 

626 

6  26 

6  27 

62S 

6» 

11    16 

20 

6  10 

6  12 

6  13 

6  15 

6  16 

6  18 

6  18 

620 

620 

621 

622 

628 

623 

6  24 

625 

6a 

9    28S 

25 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16 

6  16 

6  18 

6  18 

6  18 

6  19 

620 

620 

6  21 

622 

6'r 

7    808 

Mar.    2 

609 

6  10 

6  11 

6  12 

6  12 

6  14 

6  14 

6  15 

6  16     6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6    84 

7 

ecG 

G08 

609 

6  10 

6  10 

6  11 

6  11 

612 

6  12  ,  6  12 

6  13 

6  13 

6  14 

6  14 

6  14 

6  1> 

8    87 

12 

606 

606 

607 

606 

608 

609 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  10 

6  10 

6  11 

1    898 

17 

606 

605 

605 

6  05 

606 

606 

606 

606 

606 

606 

606 

606 

606 

6  06 

606 

6» 

0    20N 

22 

603 

603 

603 

608 

603 

603 

603 

608 

602 

602 

602 

602 

602 

6  02 

602 

f.  « 

2    18N 

27 

602 

6  01 

6  01 

6  01 

600 

600 

600 

569 

559 

659 

559 

558 

658 

5  58 

556 

h:A 

4    15N 

Apr.     1 

600 

600 

559 

658 

568 

6  67 

566 

566 

666 

655 

666 

556 

5  54 

554 

554 

5.S> 

6    09 

6 

669 

668 

6  57 

666 

655 

664 

554 

568 

663 

5  62 

5  52 

6  51 

560 

550 

560 

5  4:* 

8    02 

11 

6  67 

566 

566 

665 

553 

5  52 

6  61 

560 

6  49 

6  49 

548 

548 

6  47 

546 

546 

5  4^ 

9    61 

16 

666 

564 

658 

662 

560 

5  49 

648 

6  47 

646 

5  46 

5  45 

544 

5  43 

5  42 

542 

5  41 

11    86 

21 

555 

653 

5  52 

6  61 

6  49 

5  47 

5  46 

5  45 

644 

5  43 

542 

5  41 

6  40 

5  39 

538 

5  ST 

13    15  N 

26 

554 

5  62 

6  50 

6  48 

6  46 

6  44 

6  43 

542 

6  41 
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6  39 

538 

637 

536 

535 

bU 

14    60N 
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553 

6  61 

6  49 

6  47 

6  44 

6  42 

5  41 

6  40 

6  39     588 

586 

535 

534 

583 

532 

5  SI 

16    19 

6 

6  53 

6  61 

6  49 

646 

643 

6  41 

689 

588 

687     586 

584 

588 

532 

5  30 

529 

5  2; 

17    42 

11 

6  52 

650 

5  47 

644 

5  42 

6  89 

6  38 

536 

685     6  34 

682 

5  81 

680 

528 

6  26  •  5  25  , 

18    55 

16 

5  52 

550 

5  47 

644 

6  41 
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637 

536 

6  84     5  32 

6  81 

629 

528 

5  26 

5  25    5  23 

19    58 

21 

6  52 

550 

5  46 

6  44 

540 

638 

6  86 

634 

6  33     5  31 

680 

628 

6  26 

525 

6  28     5  21  1 

21    00 

26 

553 

560 

5  47 

6  44 

6  40 

5  87 

686 

584 

632 

6  81 

629 

527 

625 

5  24 
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21    48  N 

31 

5  58 

5  50 

5  47 

544 

640 

5  87 

685 

584 

6  82 

680 

628 

627 

625 

5  23 

5  21  •  5  19  ; 

22    28N 

June    5 

554 

5  51 

5  48 

544 

6  41 

637 

536 

534 

5  82 

580 

528 

526 

525 

522 

521 

1 
5M  , 

22    57 

10 

555 

5  52 

5  48 

6  45 

5  41 

538 

536 

584 

6  82 

6  81 

5  29 

527 

5  25 

5  23 

6  21 

SIS 

23    17 

15 

656 

553 

5  49 

646 

5  42 

538 

6  87 

686 

5  83  1  5  31 

580 

628 

5  26 

5  24 

5  22 

526 

23    26 

20 

5  57 

554 

5  50 

5  47 

6  48 

6  39 

588 

586 

634  1  582 

5  81 

529 

527 

5  25 

523 

5  21 

23    25 

25 

658 

555 

5  51 

5  48 

644 

6  41 

5  39 

587 

5  85     533 

5  32 

630 

528 

526 

5  24 

5*' 

23    14N 

30 

669 

556 

5  52 

5  49 

5  46 

6  42 

5  40 

638 

5  36 

535 

583 

6  81 

529 

5  27 

5  25 

S23 

22    52  N 

July    5 

600 

6  57 

5  54 

650 

5  47 

5  43 

5  42 

5  89 

5  38 

5  86 

534 

682 

630 

5  29 

5  27 

5S 

22    21 

10 

6  01 

668 

655 

5  51 

648 

5  44 

5  43 

540 

5  39 

536 

586 

634 

582 

5  SO 

5!»     .:  27 

21    40 

15 

602 

559 

5  55 

5  62 

5  49 

545 

644 

5  42 

6  41 

539 

587 

6  86 

634 

5  32 

5  SO  .  5  -iS 

20    60 

20 

602 

5  59 

566 

653 

660 

6  47 

545 

6  44 

5  42 

640 

6  89 

587 

5  86 

5  34 

532 

£» 

19    60 

25 

6  02 

600 

5  67 

564 

6  61 

6  48 

5  46 

646 

5  48 

5  42 

640 

589 

587 

5  36  :  584 

532 

18    43N 

80 

602 

6  00 

5  57 

665 

6  52 

5  49 

5  47 

5  46 

5  44 

5  43 

5  42 

640 

6S9 

5  37 

536 

534 

17    28  N 

Aug.    4 

602 

6  00 

5  57 

665 

6  52 

6  49 

548 

6  47 

6  46 

644 

643 

6  42 

5  40 

5  39 

537 

5  36 

16    06 

9 

602 

5  59 

5  67 

566 

6  62 

650 

6  49 

5  48 

6  46 

6  45 

644 

643 

5  41 

5  40 

539 

5  3» 

14    37 

14 

6  01 

5  59 

5  57 

554 

6  52 

550 

6  49 

5  48 

6  47 

546 

646 

6  44 

5  43 

5  42 

5  40 

539 

13    03 

19 

600 

5  58 

556 

5  64 

662 

650 

5  60 

5  48 

6  48 

6  47 

6  46 

6  45 

5  44 

5  43 

5  42    5  41 

11    23 

24 

659 

5  67 

5  55 

654 

5  62 

650 

560 

5  49 

6  48 

6  47 

5  46 

646 

645 

5  44 

5  43     5  42 

9    39N 

29 

5  57 

556 

5  54 

563 

6  52 

560 

550 

5  49 

6  48 

5  48 

6  47 

646 

5  46 

5  45 

5  44  J  5  43 

7    51  N 

8ept.    3 

556 

564 

5  5:j 

5  52 

5  51 

6  50 

5  50 

5  49 

5  48 

5  48 

6  47 

5  47 

546 

5  46 

5  45 

5  41 

6    00 

8 

5  54 

653 

5  52 

5  62 

6  61 

660 

550 

5  49 

6  49 

6  48 

5  48 

5  47 

5  47 

5  46 

646 

bit. 

4    07 

13 

5  52 

6  52 

6  51 

5  61 

650 

6  49 

5  49 

549 

5  49 

5  48 

548 

6  48 

548 

5  47 

5  47 

5  47 

2    11 

18 

5  51 

5  51 

550 

550 

5  49 

6  49 

5  49 

5  49 

5  49 

548 

648 

548 

548 

548 

548 

5  4'' 

0    15N 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

5  49 

6  49 

5  49 

5  49 

6  49 

5  49 

6  49 

5  49 

5  49 

5  4V 

1    42  S 

28 

5  47 

5  47 

5  48 

6  48 

5  48 

6  48 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  50 

bdO  /Ob) 

3    89  S 

Oct.      3 

5  45 

556 

5  46 

5  47 

5  48 

5  48 

6  48 

6  49 

5  49 

5  49 

5  50 

550 

550 

5  51 

5  51  '  5  SI 

5    35 

8 

5  44 

5  45 

5  46 

6  47 

5  47 

6  48 

648 

5  49 

5  49 

5  50 

650 

6  51 

5  61 

5  52 

5  52 

5  32 

7    28 

13 

5  43 

5  44 

5  45 

6  46 

5  47 

5  48 

6  49 

5  49 

650 

5  50 

5  51 

5  52 

5  52 

5  53 

558 

554 

9    20 

18 

6  42 

5  43 

5  44 

5  46 

5  47 

6  48 

6  49 

650 

650 

5  51 

5  62 

5  53 

5  53 

5  54 

5  55 

r>5«^ 

11    08 

23 

5  41 

5  42 

5  44 

5  46 

5  47 

5  49 

550 

5  51 

5  51 

5  52 

6  53 

554 

555 

5  56 

6  57 

5  5? 

12    51  S 

28 

540 

5  4'J 

5  44 

5  46 

5  47 

5  49 

5  61 

5  62 

5  62 

554 

654 

5  56 

5  56 

5  58 

5  59 

6  0C 

14    30  8 

Nov.    2 

540 

5  42 

5  44 

5  46 

5  48 

660 

5  52 

553 

654 

5  55 

5  56 

5  57 

558 

6  00 

6  01 

602 

16    03 

7 

5  40 

5  42 

5  45 

5  47 

5  49 

6  52 

553 

5  54 

5  56     5  57 

568 

569 

600 

6  02 

6  03     6  M 

17    29 

12 

5  40 

5  43 

5  46 

5  48 

5  51 

553 

655 

556 

5  57     5  69 

600 

6  01 

603 

6  04 

606   ear 

18    48 

17 

541 

5  44 

5  47 

550 

5  52 

5  55 

5  57 

558 

600 

6  01 

602 

604 

605 

6  07 

606 

6  10 

19    58 

22 

5  42 

5  45 

5  48 

5  51 

554 

5  57 

559 

600 

6  02 

6  04 

605 

6  07 

608 

6  10 

6  11 

6  13 

20    598 

27 

5  44 

5  47 

550 

5  54 

5  56 

5  59 

6  01 

6  02 

6  04 

606 

608 

609 

6  11 

6  13 

6  14 

6  16 

21    51  8 

Dec.     2 

545 

6  49 

5  52 

5  56 

559 

6  01 

603 

605 

6  07 

609 

6  10 

6  12 

6  14 

6  16     6  18 

6  19 

22    32 

7 

5  47 

5  61 

554 

558 

6  01 

604 

606 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19     6  21 

622 

23    02 

12 

550 

553 

6  57 

600 

604 

6  07 

609 

6  11 

6  12 

6  14 

6  16 

6  18 

620 

6  22     6  24 

6£i 

23    20 

17 

5  52 

556 

5  59 

603 

6  06 

609 

6  11 

6  13 

6  15 

6  17 

6  19 

6  21 

623 

6  24 

636 

621^ 

23    27 

22 

554 

558 

602 

6  05 

609 

6  12 

6  14 

6  16 

6  18 

6  20 

622 

628 

625 

6  27 

629 

631 

23    228 

27 

5  57 

6  01 

604 

6  08 

6  11 

6  14 

6  16 

6  18 

6  20 

622 

6  24 

626 

628 

6  29     6  31 

6SS 

23    05  8 

Jan.     1 

559 

602 

6  06 

6  10 

6  14 

6  17 

6  19 

620 

6  22 

6  24 

626 

628 

680 

6  32     6  33 

esc 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


499 


North  Latitude, 

Declina- 
tion. 

^SSSf- 

0° 

a* 

4° 

6° 

8° 

10° 

no 

12° 

130 

140 

15° 

16° 

17° 

18° 

19° 

20° 

o 

, 

fum. 

h,m. 

h.  m. 

A.  in. 

A.  m. 

h.m. 

Km. 

h.m. 

h.m. 

A.  m. 

h.m. 

A.  w. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

23 

038 

Jan.     1 

608 

606 

6  01 

5  67 

663 

660 

5  49 

5  48 

5  46 

544 

642 

540 

588 

5  87 

585 

683 

22 

34 

6 

6  10 

607 

604 

6  59 

566 

563 

5  52 

560 

5  49 

6  47 

6  45 

648 

542 

6  40 

588 

586 

21 

53 

11 

6  12 

609 

606 

603 

600 

666 

665 

658 

5  61 

560 

548 

6  46 

545 

5  48 

641 

5  89 

.     21 

02 

16 

6  14 

6  11 

608 

604 

6  01 

668 

5  57 

566 

664 

5  62 

6  51 

5  49 

6  48 

546 

5  44 

648 

20 

01 

21 

6  15 

6  12 

609 

607 

604 

6  01 

600 

558 

6  67 

556 

654 

5  62 

550 

6  49 

5  47 

5  46 

18 

50 

26 

6  16 

613 

6  10 

609 

606 

608 

602 

600 

569 

568 

566 

555 

668 

6  52 

550 

5  49 

17 

31  S 

31 

6  17 

6  14 

6  12 

6  10 

608 

605 

604 

603 

6  01 

6  00 

559 

558 

666 

555 

563 

5  52 

16 

04  S 

Feb.    6 

6  18 

6  16 

6  14 

6  10 

608 

606 

606 

604 

603 

602 

6  01 

600 

558 

6  57 

566 

555 

14 

SO 

10 

6  18 

6  16 

6  14 

6  12 

6  10 

608 

607 

606 

604 

604 

602 

602 

6  00 

6  59 

558 

568 

12 

51 

15 

6  18 

6  16 

6  14 

6  18 

6  11 

609 

608 

607 

606 

606 

605 

604 

603 

602 

6  01 

600 

11 

06 

20 

6  18 

6  16 

6  14 

6  13 

6  12 

6  10 

609 

606 

608 

607 

606 

606 

605 

6  04 

603 

602 

9 

16  8 

25 

6  17 

6  16 

6  14 

6  13 

6  12 

6  11 

6  10 

6  09 

609 

608 

608 

607 

6  06 

606 

604 

604 

7 

18  S 

Mar.    2 

6  16 

6  16 

6  14 

6  13 

6  12 

6  11 

6  11 

6  10 

6  10 

609 

6  09 

608 

608 

6  07 

606 

6  06 

5 

23 

7 

6  16 

6  14 

6  18 

6  13 

6  12 

6  11 

6  11 

6  10 

6  10 

6  10 

6  09 

609 

609 

608 

608 

608 

3 

25 

12 

614 

6  13 

6  12 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  09 

6  09 

1 

27  S 

17 

6  12 

6  12 

6  12 

6  1? 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

0 

82  N 

22 

6  11 

6  12 

6  12 

6  11 

6  11 

6  11 

611 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

2 

SON 

27 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  1> 

6  12 

6  12 

6  12 

6  12 

6  18 

6  13 

6  13 

6  18 

4 

26  N 

Apr.     1 

608 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  12 

6  18 

6  18 

6  14 

6  14 

6  14 

6  15 

6 

21 

6 

606 

607 

608 

609 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  IS 

6  14 

6  14 

6  15 

6  16 

6  16 

8 

13 

11 

605 

606 

607 

608 

6  10 

6  11 

6  11 

6  12 

6  18 

6  13 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

10 

01 

16 

601 

606 

6  07 

606 

609 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  19 

11 

46 

21 

6  03 

606 

607 

608 

609 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

13 

25N 

26 

6  02 

604 

6  06 

6  07 

609 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

14 

59  N 

May    1 

6  01 

604 

6  06 

6  07 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  20 

6  21 

6  22 

6  24 

16 

27 

6 

6  00 

603 

605 

606 

6  10 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

6  23 

6  24 

6  26 

17 

48 

11 

6  00 

608 

605 

606 

6  11 

6  18 

6  16 

6  16 

6  18 

6  19 

620 

622 

623 

6  26 

626 

628 

19 

02 

16 

600 

608 

606 

609 

6  12 

6  14 

6  16 

6  17 

6  19 

620 

6  21 

6  28 

626 

626 

628 

680 

20 

04 

21 

600 

603 

606 

609 

6  12 

6  16 

6  17 

6  18 

620 

622 

6  23 

6  25 

626 

6  28 

6  80 

6  82 

21 

05 

26 

6  01 

604 

6  07 

6  10 

6  13 

6  17 

6  18 

620 

6  22 

6  23 

6  25 

6  27 

6  28 

6  80 

6  82 

6  84 

21 

53N 

31 

6  01 

605 

6  08 

6  11 

6  14 

6  18 

620 

621 

6  28 

625 

6  26 

628 

6  80 

6  82 

6  84 

636 

22 

81  N 

June   6 

602 

606 

609 

6  12 

6  16 

6  19 

6  21 

623 

625 

626 

628 

680 

6  82 

684 

6  36 

638 

23 

00 

10 

603 

607 

6  10 

6  13 

6  16 

620 

6  22 

624 

6  26 

6  28 

6  30 

6  82 

694 

6  86 

6  37 

6  89 

23 

18 

15 

604 

608 

6  11 

6  15 

6  18 

622 

6  24 

6  26 

627 

629 

6  81 

633 

636 

6  87 

6  39 

6  41 

23 

26 

20 

605 

609 

6  12 

6  16 

620 

623 

625 

627 

629 

680 

6  32 

6  34 

6  86 

688 

6  40 

6  42 

23 

24 

26 

6  06 

6  10 

6  14 

6  17 

6  21 

6  24 

6  26 

6  28 

630 

6  31 

653 

635 

6  87 

6  89 

6  41 

6  48 

23 

12  N 

80 

6  07 

6  11 

6  14 

6  18 

6  21 

6  26 

6  27 

628 

630 

6  32 

6  84 

6  36 

6  38 

6  40 

6  42 

644 

22 

50N 

July    6 

608 

6  12 

6  15 

6  19 

6  22 

6  25 

6  27 

629 

6  81 

6  82 

6  84 

6  86 

638 

6  40 

6  42 

6  44 

22 

17 

10 

609 

6  12 

6  16 

6  19 

6  22 

626 

627 

629 

6  31 

6  83 

6  34 

6  86 

688 

6  40 

6  42 

644 

21 

35 

15 

6  10 

6  13 

6  16 

6  19 

622 

6  26 

627 

629 

6  81 

6  82 

6  34 

6  36 

638 

6  89 

6  41 

6  48 

20 

44 

20 

6  10 

6  13 

6  16 

6  19 

6  22 

6  25 

6  27 

628 

630 

6  82 

6  88 

6  85 

6  87 

6  88 

6^40 

6  42 

19 

44 

25 

6  10 

6  13 

6  16 

620 

623 

6  25 

627 

627 

629 

6  81 

6  82 

684 

6  35 

6  87 

6  38 

6  40 

18 

36N 

SO 

6  10 

6  13 

6  15 

6  19 

6  22 

6  24 

6  26 

6  26 

628 

6  29 

6  81 

632 

684 

6  35 

686 

G  88 

17 

20N 

Aug.    4 

6  10 

6  12 

6  15 

6  18 

6  21 

6  23 

6  24 

6  25 

626 

6  27 

6  29 

680 

6  31 

6  83 

6  34 

6  86 

16 

57 

9 

609 

6  11 

6  14 

6  17 

6  19 

6  21 

6  23 

623 

6  24 

625 

626 

628 

6  29 

630 

6  81 

6  83 

14 

28 

14 

6  08 

6  10 

6  12 

6  16 

6  17 

6  19 

6  21 

6  21 

622 

6  23 

6  24 

6  25 

6  26 

6  27 

628 

629 

12 

63 

19 

6  07 

609 

6  11 

6  18 

6  15 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

6  22 

623 

6  24 

625 

6  26 

11 

13 

24 

606 

607 

609 

6  10 

6  12 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

622 

9 

29  N 

29 

6  06 

607 

608 

609 

6  11 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

7 

40  N 

Sept.    3 

60S 

604 

6  06 

6  07 

608 

6  09 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  14 

6 

49 

8 

6  02 

6  03 

604 

604 

6  05 

606 

606 

606 

606 

6  07 

6  07 

607 

6  08 

6  08 

609 

609 

8 

55 

13 

600 

600 

600 

602 

602 

6  03 

603 

602 

602 

6  08 

6  03 

603 

604 

604 

6  04 

6  05 

2 

00 

18 

658 

5  68 

668 

558 

658 

559 

6  59 

6  59. 

659 

5  59 

569 

600 

600 

600 

6  00 

600 

0 

03  N 

23 

556 

556 

666 

556 

656 

666 

556 

6  56 

656 

5  56 

5  56 

6  56 

566 

556 

5  56 

556 

1 

54  S 

28 

5  55 

5  65 

654 

563 

6  53 

663 

6  52 

5  52 

6  52 

5  62 

5  52 

5  62 

5  52 

5  61 

5  51 

5  51 

3 

51  S 

Oct.      3 

563 

663 

5  52 

6  51 

5  50 

550 

6  50 

5  49 

6  49 

5  49 

5  49 

5  48 

5  48 

6  48 

5  47 

5  47 

5 

46 

8 

6  62 

6  61 

550 

6  48 

5  48 

5  47 

5  46 

6  46 

6  45 

6  45 

6  44 

6  44 

5  44 

5  43 

5  42 

7 

40 

13 

550 

6  49 

648 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42 

642 

5  41 

5  41 

5  40 

689 

5  £^ 

538 

9 

31 

18 

6  49 

5  48 

5  46 

6  45 

5  44 

5  42 

5  41 

6  40 

640 

6  3<» 

588 

588 

5  87 

585 

5  06 

5  84 

11 

18 

23 

6  48 

6  46 

5  45 

5  43 

6  41 

6  40 

5  39 

688 

6  37 

6  36 

636 

535 

534 

588 

682 

6  31 

13 

02  8 

28 

5  48 

5  46 

644 

5  42 

5  40 

538 

6  37 

636 

635 

5  34 

533 

5  32 

5  31 

5  30 

htb 

528 

14 

40  8 

Nov.     2 

5  48 

6  45 

5  43 

5  41 

539 

6  37 

586 

5  34 

533 

5  32 

6  31 

530 

529 

528 

626 

626 

16 

12 

7 

5  48 

5  45 

6  43 

6  41 

5  38 

5  86 

685 

6  33 

5  82 

6  31 

5  30 

528 

5  27 

6  26 

6  24 

5  23 

17 

38 

12 

5  48 

5  46 

6  43 

5  40 

5  38 

586 

534 

6  82 

5  31 

5  30 

529 

527 

5  26 

6  24 

623 

5  21 

18 

65 

17 

6  49 

6  46 

644 

5  41 

6  38 

6  35 

684 

6  82 

5  31 

529 

628 

6  26 

526 

6  23 

5  22 

520 

20 

05 

22 

6  50 

5  47 

5  45 

5  41 

6  88 

5  35 

534 

6  32 

6  31 

629 

5  28 

526 

5  24 

523 

5  21 

5  2Q 

21 

05  8 

27 

6  52 

6  49 

5  46 

5  42 

5  39 

536 

635 

5  33 

6  31 

580 

5  28 

5  26 

526 

523 

6  21 

520 

21 

55  8 

Dec.    2 

5  53 

5  49 

5  47 

5  43 

5  40 

5  37 

6  36 

5  34 

5  82 

6  81 

529 

5  27 

625 

5  24 

522 

620 

22 

35 

7 

665 

5  51 

6  49 

6  45 

5  42 

5  39 

5  37 

5  36 

5  34 

532 

5  30 

5  28 

6  27 

525 

5  23 

5  21 

23 

04 

.    12 

568 

6  55 

6  62 

5  47 

544 

6  41 

5  39 

6  37 

5  36 

534 

5  32 

5  30 

528 

5  26 

524 

523 

23 

21 

17 

6  00 

656 

6  63 

660 

6  47 

5  43 

5  41 

6  40 

538 

5  36 

534 

5  32 

5  80 

628 

5  27 

526 

23 

27 

22 

6  03 

600 

666 

6  52 

648 

6  45 

5  43 

6  42 

5  40 

638 

5  36 

5  35 

533 

6*81 

529 

527 

23 

21  S 

27 

605 

6  01 

558 

565 

6  52 

5  48 

5  46 

6  46 

5  43 

6  41 

5  39 

5  37 

5  85 

584 

582 

530 

1    23 

1 

03  S 

Jan.     1 

608 

605 

6  01 

5  57 

553 

5  50 

5  49 

5  48 

5  46 

5  44 

5  42 

5  40 

5  38 

5  87 

585 

583 

600 


TABLK  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

_.    - 

North  LatUude, 

Declina- 
tion. 

Approx. 
date. 

21° 

22° 

2SP 
h.m. 

24© 

26° 

26° 

270 

28° 

29° 

30° 

81° 

32° 

83° 

34° 

83=     y= 

A.  IB.    h.%. 

o 

' 

h.m. 

h.m. 

h.m. 

A.  m. 

h.  m. 

A,  m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.m. 

A.  TO. 

A,  TO. 

A.m. 

28 

06  S 

Jan.     1 

6  87 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

664 

666 

658 

7  01 

703 

7  05 

7»    7  U 

22 

87 

6 

6  38 

640 

6  42 

644 

6  46 

6  48 

6  50 

6  52 

656 

6  57 

669 

7  01 

704 

,  706 

7  OS    7  11 

21 

58 

11 

6  39 

6  41 

6  43 

6  46 

6  47 

6  49 

6  61 

658 

6  66  ,  6  57 

659 

7  01 

704 

706 

7(r>    Til 

21 

08 

16 

6  40 

6  41 

6  43 

646 

6  47 

6  49 

6  50 

6  52 

654  1  656 

658 

700 

708 

7  06 

7  07    7i^ 

20 

07 

21 

6  39 

6  41 

6  43 

6  44 

646 

6  48 

6  49 

6  61 

653  ;  656 

6  57 

669 

7  01 

7  03 

7  05    7  <.7 

18 

68 

26 

6  38 

6  40 

6  42 

643 

6  45 

6  46 

6  48 

650 

662     6  63 

665 

6  67 

6  59 

7  01 

7  02     7  «4 

17 

39  S 

81 

6  37 

6  38 

6  40 

6  41 

6  43 

644 

6  46 

648 

6  49     6  51 

6  62 

664 

656 

688 

7  00    7  1- 

16 

13  8 

Feb.     6 

6  8^ 

636 

638 

6  39 

6  41 

642 

6  43 

646 

6  46     6  48 

6  49 

6  61 

6  52 

,  654 

6  55    f.o7 

14 

40 

10 

6  3:) 

634 

6  85 

686 

638 

639 

6  40 

6  41 

6  42     6  43 

644 

6  46 

6  48 

6  49 

6  60    6  52 

13 

01 

16 

630 

6  31 

6  32 

633 

634 

6  36 

6  36 

6  37 

6  38     6  40 

6  41  '  6  42 

6  43 

644"  645    e.4": 

11 

16 

20 

6  27 

6  28 

6-29 

630 

6  31 

6  32 

6  83 

634 

686     636;637     638 

6  89 

6  40     6  41  ,  6  4;i 

9 

288 

26 

623 

6  24 

6  24 

6 '25 

626 

6  27 

6  28 

628 

629     680     6  31     682 

633 

6  34     6  85    e  Si) 

7 

308 

Mar.    2 

6  19 

620 

620 

6  21 

622 

6  22 

6  23 

623 

6  24     6  25     6  25 

626 

6  26 

6  27  ,  628    6?9 

6 

34 

7 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18  1  6  19     6  19 

620 

620 

6  20     6  21    6  •:! 

S 

87 

12 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13  1  6  13     6  13 

6  14 

6  14 

6  14     6  14    6  11 

1 

39  8 

17 

606 

606 

6  06 

6  07 

6  07 

607 

6  07 

607 

6  07  ,  607     607 

607 

6  07 

6  07     6  07  1  f  u: 

0 

20  N 

22 

6  02 

6  02 

6  02 

6  02 

6  01 

6  01 

6  01 

6  01 

6  01  1  6  01     6  01 

6  01 

600 

6  00     6  a*    ti  i«) 

2 

18  N 

27 

5  57 

6  57 

5  67 

6  67 

i6  56 

556 

6  66 

566 

5  56  ;  5  66  1  5  65 

554 

564 

,  5  53     5  53     . ...' 

4 

16  N 

Apr.    1 

553 

6  52 

5  52 

5  52 

6  51 

5  61 

650 

550 

5  49     5  49     6  48 

548 

6  47 

5  46     5  46    :>  45 

6 

09 

6 

6  48 

5  48 

6  47 

5  47 

646 

6  45 

5  45 

644 

5  44     6  43     5  42 

5  42 

5  41 

5  40     5  39    h-^ 

8 

02 

11 

644 

6  43 

542 

5  42 

5  41 

6  40 

5  40 

5  39 

688     5  37     536 

5  85 

684 

5  33     5  32    bZ\ 

9 

61 

16 

540 

6  39 

538 

6  87 

686 

6  35 

581 

534 

6  32     6  81     5  30 

6  29 

5  2S 

5  27     5  26    6J1 

11 

36 

21 

636 

635 

5  84 

6  33 

6  82 

5  31 

630 

6  28 

6  27     5  26     5  25 

6  24 

622 

6  21     5  20    :.  > 

13 

15  N 

26 

6  32 

6  31 

630 

5-29 

6  28 

5  26 

6  26 

624 

6  22     5  21  ,  6  20 

6  18 

6  17 

5  15 

5  13     i  .J 

14 

50  N 

May     1 

6  29 

528 

6  26 

5  25 

6  24 

5  22 

6  21 

520 

6  18  !  6  16  !  6  16 

6  13 

6  12 

5  10 

5  08    0  06 

16 

19 

6 

626 

5  25 

5  23 

5  22 

5  20 

6  19 

6  17 

6  16 

6  14     5  12 

5  11 

609 

607 

605 

5  03     5  01 

'    17 

42 

11 

5  24 

5  22 

5  20 

6  19 

5  17 

6  15 

5  14 

5  12 

6  10     5  08 

607 

506 

503 

5  01 

4  58    IV) 

18 

55 

16 

5  21 

5  20 

5  18 

5  16 

5  16 

5  13 

5  11 

609 

6  07     5  05 

5  03 

5  01 

469 

4  57 

4  55     4  i! 

19 

58 

21 

5  20 

5  18 

5  16 

6  14 

5  12 

6  10 

609 

507 

605     502     500 

4  58 

4  56 

4  54 

4  51     11^ 

21 

00 

26 

5  19 

5  17 

5  15 

5  13 

6  11 

609 

5  07 

5a5 

6  02     5  00     4  58 

4  56 

464 

1  4  51 

4  49     14r 

21 

48  N 

81 

5  IH 

6  16 

5  14 

5  12 

5  10 

608 

606 

603 

6  01     4  59     4  56 

454 

462 

4  49  ;  4  46     4  41 

22 

28  N 

June    6 

5  17 

5  15 

6  13 

6  11 

609 

507 

505 

502 

5  00  '  4  58     4  55 

453 

460 

4  48  ;  4  45    4  43 

22 

67 

10 

5  17 

5  15 

5  13 

5  11 

609 

5  07 

504 

502 

5  00     4  58     4  55 

4  53 

460 

4  47  .  4  45    4  4J 

1    23 

17 

16 

6  18 

5  16 

5  13 

6  12 

6  09 

607 

5  05 

602 

6  00     4  58     4  55 

458 

460 

4  47     4  45    4  «  • 

23 

26 

20 

5  19 

6  17 

5  14 

5  13 

6  10 

608 

6  06 

603 

6  01  ,  4  58 

466 

464 

4  51 

4  4S  ■  4  46    4  13 

23 

25 

26 

5  20 

5  18 

5  15 

5  14 

5  11 

509 

5  07 

5  05 

6  02     5  00 

4  67 

466 

462 

4  49  .  4  46    4  13 

23 

14  N 

80 

6  21 

5  19 

5  17 

5  15 

5  13 

5  11 

6  08 

506 

6  04     6  01 

4  69 

466 

4  64 

4  51     4  49    4  16 

22 

52  N 

July     6 

5  2:1 

5  21 

5  19 

5  17 

6  15 

5  12 

5  10 

608 

506  '  503 

6  01 

459 

4  66 

4  53  1  4  51     4  1^ 

22 

21 

10 

5  25 

5  23 

5  21 

5  19 

5  17 

6  15 

6  12 

6  10 

508  ,  506 

508 

501 

469 

4  56  •  4  61     4  -.1 

21 

40 

15 

527 

5 '2.-) 

5  23 

5  21 

5  19 

5  17 

5  15 

6  18 

5  11  !  5  08 

606 

604 

5  01 

4  59     4  57    4  M 

20 

50 

20 

5  29 

5  27 

5  26 

5  23 

5  21 

6  19 

5  17 

5  15 

5  13  ;  5  11 

5  09 

607 

505 

5  02     5  00    4  'i< 

19 

60 

25 

5  31 

6  29 

5  27 

5 '26 

623 

5  22 

5  20 

5  18 

5  16     6  14     5  12 

6  10 

508 

5  06     5  04     5  02 

.    18 

43  N 

30 

533 

6  31 

6  29 

5  28 

6  26 

5  24 

523 

6  21 

6  19     5  17     5  15 

5  18 

5  11 

5  09     5  07     5  '.lb 

17 

28  N 

Aug.    4 

6  34 

633 

5  32 

5  30 

5  28 

5  27 

5  25 

5  24 

622 

5  20  i  5  18     5  17 

6  15 

5  13  I  5  11  .  5  1 J 

16 

06 

9 

5  :j6 

5  35 

5 '34 

5  32 

6  31 

629 

6  28 

6  26 

525 

623  '  522     620 

5  18 

5  17  t  5  15    5  1,5 

1    " 

37 

14 

538 

6  37 

5  36 

5  31 

5  33 

682 

630 

529 

5  28 

6  26     5  25     5  28 

622 

6  20     5  19  1  Vi: 

1    13 

03 

19 

5  40 

5  38 

5  37 

5  36 

5  35 

5  34 

633 

632 

630 

6  29     5  28     5  26 

525 

5  24 

5  23    5J1 

1    11 

23 

24 

5  41 

5  40 

5  39 

5  38 

5  37 

686 

5  36 

584 

633 

5  32     5  81  .  5  80 

629 

528 

5  27     .5  *; 

9 

39  N 

29 

5  42 

5  42 

5  41 

5  40 

5  39 

6  38 

638 

6  37 

6  36 

636     5  34     583 

632 

5  31 

6  30    5  3i> 

7 

51  N 

Sept.    3 

5  41 

5  43 

6  42 

5  42 

5  41 

5  40 

6  40 

5  39 

5  38 

5  38     5  87     5  36 

6  35 

534 

6  S3    bZl 

6 

00 

8 

5  45 

5  45 

5  44 

5  41 

5  43 

5  42 

5  42 

5  42 

5  41     5  40     5  40     5  39 

639 

6  88     5  38    5  S: 

4 

07 

13 

5  46 

5  46 

5  46 

5  45 

6  45 

6  44 

5  44 

5  44 

5  43  .  6  43     5  43     5  42 

5  42 

5  42     6  41     5  41 

1      2 

11 

18 

5  47 

5  47 

5  47 

5  47 

5  47 

5  46 

5  46 

6  46 

5  46     5  46     5  46     5  46 

6  45 

5  45     5  45     5  4-> 

,      0 

15  N 

23 

5  49 

5  49 

5  49 

5  49 

6  49 

6  48 

5  49 

5  49 

5  49     5  48     5  48     6  48 

648 

6  49 

5  49    5*} 

1 

42  S 

28 

5  50 

5  50 

550 

5  60 

660 

6  51 

5  51 

5  61 

6  51     5  61     5  51     6  52 

5  52 

5  52 

5  52    5  53 

3 

39  S 

Oct.     8 

5  51 

■  5  52 

6  52 

5  52 

6  62 

5  53 

5  53 

5  54 

5  54  ;  5  54  ■  5  55  ;  6  55 

6  55 

5  56 

6  56    5  57 

5 

35 

8 

5  53 

5  53 

5  51 

5  54 

5  5.5 

5  55 

5  56 

5  56 

5  57     5  67     5  58 

558 

559 

6  00     6  OU    6  01 

7 

28 

13 

3  54 

5  55 

5  5(i 

5.V> 

5  57 

6  58 

5  58 

5  59 

6  00     6  00     6  01 

602 

603 

6  04     604    605 

9 

20 

18 

5  TH) 

5  57 

5  68 

5  59 

600 

600 

6  01 

602 

6  03     6  04     6  05 

606 

607 

6  08     6  06    H  10 

11 

08 

23 

b-^ 

5  59 

6  00 

6  01 

6  02 

6  03 

6  04 

6  05 

6  06 

607     608     6091 

6  10 

6  12     6  13     6  11 

12 

51  S 

28 

6  01 

6  02 

6  03 

6  04 

0  05 

6  06 

607 

6  08 

6  10 

6  11 

6  12     6  18 

6  16 

6  16     6  IS    6  19 

14 

30  S 

Nov.    2 

6  03 

f)  01 

606 

6  07 

6  08 

609 

6  10 

6  12 

6  13 

6  16 

6  16 

6  17 

6  19 

621 

6  22  «  f.  'Jl 

16 

03 

7 

6  0<> 

6  07 

6  08 

6  10 

6  11 

C  13 

6  14 

6  15 

C  17 

6  18 

620 

622 

623 

6  25 

6  27     6  1V 

17 

29 

12 

6  09 

0  10 

6  11 

6  13 

6  14 

6  16 

6  18 

6  19 

6  21 

6  22 

624 

626 

628 

630 

6  32    i.U 

18 

4S 

17 

6  12 

6  13 

6  15 

6  16 

6  18 

6  20 

6  21 

6  23 

6  25 

6  27 

629 

680 

6  32 

6  35 

6  37    en.^ 

19 

5.S 

22 

6  15 

6  1»5 

6  18 

6  20 

6  22 

6  23 

6  25 

6  27 

6  29 

6  31 

633 

6  85 

687 

6  39 

6  42  ,  6  +1 

20 

59  S 

27 

6  18 

6  20 

6-22 

0  23 

6  25 

6  27 

6  29 

6  31 

6  33 

6  35 

6  37 

6  39 

642 

6  44     6  46     6  4^ 

21 

51  S    1 

Dec.     2 

6  21 

6  23 

6  25 

6  27 

6  29 

6  31 

6  aT 

6  a5 

6  37 

r.  39     6  41 

643 

646 

6  48  1  6  51     •;  W 

22 

32        1 

7 

6  24 

6  2(i 

6  2M 

6  30 

C  32 

6  31 

6  :J6 

6  38 

6  41 

6  43     6  45 

6  47 

660 

6  52  1  6  55    6  ^T 

23 

02        • 

12 

6  28 

6  29 

6  31 

6  :« 

6  3»> 

6  38 

6  40 

6  42 

6  44 

6  46     6  49 

6  61 

664  1 

6-66  !  6  59    7  01 

23 

20        1 

17 

6  30 

6  32 

6  34 

6  36 

6  :w 

6  41 

6  43 

6  45 

6  47 

6  50     6  52 

664 

6  67  ' 

6  59     7  02    7  W 

23 

27        1 

•   22 

6  33 

6  :i5 

6  37 

6  39 

6  40 

6  43 

6  45 

6  48 

6  50 

6  62     6  56 

6  67 

700  I 

7  02  »  7  05     T  07 

23 

22  S    ' 

27 

6  35 

(5  37 

0  39  , 

6  41 

6  43 

6  40 

6  48 

6  50 

6  52 

6  64     6  57  j  6  69 

7  02 

701 

7  07     7  W 

23 

1 

058    ; 

Jan.     1 

6  37 

6  39 

6  41 

6  43 

6  45 

G  47 

6  49 

6  51 

6  M 

6  56     6  58     7  01 

703  1 

705 

7  08    7  10 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


501 


■ 

North  Ijiiitude. 

1 

Dec 

?llna- 
on. 

^ssr 

1 

t] 

. 

21° 

22° 

23° 

240 

25*^ 

26° 

27° 

^ 

29° 

30° 

3i° 

82° 

38° 

84° 

85° 

30° 

0 

1 

h,m. 

A.  m. 

A.W. 

/i.  m. 

ft.  TO. 

A.m. 

A.m. 

A.  TO. 

A.  TO. 

A.  m. 

A.  m. 

A.  TO. 

A.  m. 

A.  TO. 

A.  TO.  1  A.  m. 

23 

03  8 

Jan.  1 

6  31 

529 

5  27 

5  25 

5  23 

5  21 

6  19 

5  17 

5  14 

5  12 

5  10 

5  08 

5  05 

5  03 

5  00  '  4  57 

22 

3i 

6 

5  84 

5  32 

5  30 

5  28 

5  26 

5  24 

522 

5  20 

5  18 

5  16 

5  14 

5  12 

5  09 

5  07 

5  04  5  01 

21 

53 

11 

5  38 

5  86 

5  33 

5  32 

530 

5  28 

6  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  13 

5  11 

5  09  5  06 

21 

02 

16 

5  41 

5  39 

5  87 

5  36 

5  3-1 

5  82 

530 

5  28 

5  26 

5  24 

5  22 

5  20 

5  18 

5  16 

5  13  5  11 

20 

01 

21 

5  44 

5  43 

5  41 

5  39 

5  37 

636 

5  35 

5  82 

530 

528 

5  26 

5  25 

5  22 

5  20 

5  IH  5  16 

18 

50 

26 

5  48 

5  46 

5  44 

5  48 

6  41 

5  40 

588 

5  36 

5  31 

5  33 

5  31 

5  29 

5  27 

5  25 

5  23  ,  5  21 

17 

31  S 

30 

5  51 

5  49 

5  48 

5  46 

5  45 

5  43 

5  42 

5  40 

5  39 

5  37 

5  36 

5  34 

5  32 

5  30 

5  28  5  26 

10 

01  S 

Feb.  5 

5  54 

5  62 

5  51 

550 

6  48 

5  47 

5  46 

5  44 

5  43 

5  41 

5  40 

5  38 

5  37 

5  35 

5  33  5  31 

11 

30 

10 

556 

555 

554 

553 

6  62 

660 

5  49 

648 

6  47 

5  46 

5  44 

5  43 

5  41 

5  40 

5  39  5  37 

12 

51 

15 

5  59 

558 

5  57 

5  56 

555 

5  M 

5  63 

5  52 

6  51  i  6  50 

5  48 

5  47 

5  46 

5  45 

5  43  5  42 

11 

06 

20 

6  01 

600 

600 

5  59 

558 

6  57 

6  56 

565 

654* 

'5  53 

5  52 

5  51 

5  50 

5  49 

5  48  5  47 

9 

16  S 

25 

6  03 

602 

6  02 

6  01 

6  01 

600 

6  59 

558 

5  58 

5  57 

5  56 

5  55 

5  54 

5  54 

5  63 

6  52 

7 

18  S 

Mar.  2 

6  05 

ea^ 

604 

604 

603 

603 

602 

6  01 

6  01 

6  00 

6  00 

5  59 

5  58 

5  58 

5  57 

5  56 

5 

23 

7 

6  07 

6  07 

6  07 

606 

606 

605 

6  04 

6  04 

6  04 

6  03 

6  03 

6  03 

602 

6  02 

6  02 

6  01 

3 

25 

12 

609 

6  09 

6  09 

6  08 

6  08 

6  08 

6  08 

6  07 

C  07 

6  07 

6  07 

606 

6  06 

606 

6  06 

6  06 

1 

27  S 

17 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0 

32  N 

22 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

30  N 

27 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

4 

26  N 

Apr.  1 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

6  20 

620 

6  21 

6  21 

6  22 

6  22 

6 

21 

0 

6  17 

6  17 

6  18 

6  18 

6  19 

6  20 

6  20 

6  21 

6  22 

6  22 

623 

0  24 

6  24 

6  25 

626 

6  27 

8 

13 

11 

6  18 

6  19 

6  20 

6  20 

6  21 

622 

6  23 

6  24 

6  24 

0  25 

6  26 

6  27 

6  28 

6  29 

6  30 

6  31 

10 

01 

16 

6  20 

6  21 

6  22 

6  22 

623 

6  24 

6  25 

626 

627 

6  28 

6  29 

6  30 

6  31 

683 

684 

6  85 

11 

46 

21 

C21 

6  22 

6  24 

6  24 

6  26 

6  27 

628 

6  29 

6  30 

6  31 

6  32 

6  34 

6  35 

636 

6  88 

6  89 

13 

25  N 

26 

623 

6  24 

6  26 

6  27 

628 

6  29 

6  80 

6  32 

6  33 

634 

6  36 

6  37 

6  39 

6  40 

6  42 

6  43 

14 

59  N 

May  1 

6  25 

6  26 

6  28 

6  29 

630 

6  32 

683 

6  85 

6  3C 

638 

6  89 

6  41 

6  43 

6  44 

6  46 

6  48 

16 

27 

6 

6  27 

628 

6  80 

6  81 

683 

6  34 

636 

688 

6  89 

6  41 

6  48 

6  44 

6  46 

6  48 

650 

6  62 

17 

48 

11 

6  29 

6  31 

6  82 

6  ^ 

6  36 

637 

6  89 

6  41 

6  42 

6  44 

6  46 

6  48 

650 

6  52 

664 

6  66 

19 

02 

16 

6  31 

633 

6  35 

6  86 

6  38 

6  40 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

654 

6  56 

658 

700 

20 

04 

21 

6  33 

635 

6  87 

6  39 

6  41 

6  42 

6  44 

6  46 

6  48 

6  53 

6  53 

6  55 

6  57 

6  59 

7  02 

704 

21 

05 

26 

636 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  54 

6  56 

658 

7  00 

7  03 

705 

708 

21 

53N 

31 

638 

6  40 

6  42 

6  48 

6  46 

6  48 

650 

6  52 

6  54 

056 

6  58 

7  01 

7  03 

7  06 

7  09 

711 

22 

31  N 

Jane  5 

640 

6  42 

644 

6  46* 

648 

650 

6  52 

654 

656 

6  59 

7  01 

704 

7  07 

7  09 

7  11 

7  14 

23 

00 

10 

6  41 

6  43 

6  45 

6  48 

6  50 

6  52 

654 

6  56 

6  59 

7  01 

7  03 

706 

709 

7  11 

7  14 

7  17 

23 

18 

15 

6  43 

6  45 

6  47 

6  49 

6  52 

654 

6  66 

658 

7  00 

7  03 

705 

708 

7  10 

7  13 

7  16 

7  19 

23 

26 

20 

6  44 

6  46 

6  48 

6  60 

6  53 

656 

6  67 

6  59 

7  02 

7  04 

7  07 

7  09 

7  12 

7  15 

7  17 

7  21 

23 

24 

25 

645 

6  47 

6  49 

6  51 

6  54 

6  56 

658 

.  700 

7  03 

705 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

23 

12  N 

80 

6  46 

6  48 

6  50 

6  62 

6  5^1 

656 

668 

7  01 

703 

7  05 

7  08 

7  10 

7  18 

7  16 

7  18 

7  21 

22 

50  N 

July  5 

6  46 

6  48 

6  50 

6  62 

6  54 

656 

658 

7  01 

703 

705 

7  08 

7  10 

7  12 

7  15 

7  18 

7  21 

22 

17 

10 

6  46 

6  47 

6  49 

6  51 

6  53 

6  65 

6  57 

700 

702 

704 

7  07 

709 

7  12 

714 

7  17 

7  19 

21 

85 

15 

645 

6  47 

6  48 

650 

6  52 

654 

666 

6  69 

7  01 

7  03 

705 

7  07 

7  10 

7  12 

7  15 

7  17 

20 

44 

20 

6  43 

6  45 

6  47 

6  49 

6  51 

6  52 

654 

6  67 

6  59 

7  01 

7  03 

7  05 

7  07 

7  10 

7  12 

7  14 

19 

44 

25 

6  42 

6  43 

6  45 

6  47 

6  49 

650 

6  52 

6  64 

6  56 

658 

700 

702 

704 

707 

709 

7  11 

18 

36  N 

30 

6  40 

6  41 

6  43 

6  44 

6  46 

6  48 

6  49 

6  51 

6  53 

6  55 

6  57 

6  59 

7  01 

7  03 

7  05 

707 

17 

20N 

Aug.  4 

6  37 

638 

6  40 

6  41 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51 

6  53 

654 

6  56 

6  68 

7  00 

702 

15 

57 

9 

6  81 

635 

6  37 

638 

6  40 

6  41 

6  42 

6  44 

6  45 

6  47 

6  48 

650 

6  62 

664 

655 

6  57 

H 

28 

14 

6  81 

6  82 

6  33 

6  84 

6  86 

637 

6  38 

640 

6  41 

6  42 

6  44 

645 

6  47 

6  48 

6  50 

6  61 

12 

53 

19 

6  27 

628 

629 

680 

6  31 

6  82 

6  84 

6  35 

6  86 

6  37 

6  38 

6  40 

6  41 

6  42 

6  44 

6  45 

11 

13 

24 

6  23 

6  24 

6  25 

6  26 

6  27 

628 

6  29 

6  30 

6  31 

6  82 

6  33 

634 

685 

6  86 

6  88 

689 

9 

29N 

29 

6  19 

6  19 

6  20 

6  21 

622 

6  23 

6  24 

6  24 

6  25 

6  26 

6  27 

628 

629 

6  80 

6  31 

632 

7 

40  N 

Sept.  8 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  20 

6  21 

622 

628 

6  24 

6  26 

6  27 

6 

49 

8 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

3 

55 

13 

605 

6  a5 

606 

606 

606 

606 

6  07 

6  07 

6  08 

608 

608 

609 

609 

609 

6  10 

6  11 

2 

00 

18 

6  00 

600 

600 

6  01 

6  01 

6  01 

6  01 

6  01 

6  02 

602 

602 

6  02 

602 

602 

6  08 

6  08 

0 

03N 

23 

5  56 

5  56 

555 

565 

5  55 

556 

555 

555 

6  55 

5  56 

656 

5  56 

556 

5  56 

566 

556 

1 

54  S 

28 

5  51 

6  51 

550 

550 

560 

550 

650 

650 

6  49 

5  49 

5  49 

6  49 

5  49 

5  49 

5  48 

6  48 

3 

51  S 

Oct  8 

6  46 

5  46 

6  46 

6  45 

5  45 

545 

5  44 

5  44 

5  44 

543 

5  43 

5  43 

5  42 

5  42 

5  41 

5  41 

5 

46 

8 

5  42 

5  41 

5  41 

6  40 

540 

6  39 

6  89 

538 

688 

5  37 

5  37 

5  36 

586 

585 

534 

584 

7 

40 

^   13 

6  38 

5  37 

5  36 

5  36 

635 

684 

5  84 

5  33 

532 

532 

5  81 

530 

5  29 

5  29 

5  28 

527 

9 

31 

18 

5  34 

533 

532 

5  31 

530 

580 

629 

628 

527 

5  26 

525 

6  24 

5  23 

5  22 

5  21 

520 

11 

18 

23 

5  30 

5  29 

5  28 

5  27 

5  26 

526 

5  24 

523 

622 

5  21 

6  20 

5  19 

5  18 

5  17 

5  16 

5  14 

13 

02S 

28 

627 

5  26 

625 

6  24 

522 

6  21 

520 

6  19 

5  38 

5  17 

6  15 

5  14 

5  13 

5  11 

5  10 

509 

14 

40  8 

Nov.  2 

5  24 

5  23 

522 

520 

5  19 

5  18 

5  16 

5  15 

5  14 

5  12 

5  10 

5  10 

5  08 

506 

5  05 

508 

16 

12 

7 

5  22 

6  20 

5  19 

6  18 

5  16 

6  15 

6  13 

6  12 

5  10 

509 

607 

506 

504 

502 

5  01 

4  59 

17 

38 

12 

520 

6  18 

5  17 

5  16 

5  14 

5  12 

5  11 

5  09 

5  07 

5  06 

5  W 

5  02 

500 

4  59 

4  57 

465 

18 

55 

17 

5  19 

5  17 

6  15 

5  14 

5  12 

5  10 

509 

607 

505 

5  03 

5  01 

500 

458 

456 

454 

4  62 

20 

05 

22 

6  18 

5  16 

5  14 

5  13 

5  10 

609 

5  08 

506 

504 

502 

4  59 

458 

4  56 

4  53 

4  51 

4  49 

21 

05  8 

27 

5  18 

5  16 

5  14 

5  12 

5  10 

609 

5  07 

605 

603 

5  01 

458 

4  56 

4  54 

4  52 

450 

4  47 

21 

55  S 

Dec.  2 

6  18 

5  16 

5  14 

5  13 

5  11 

609 

607 

505 

502 

500 

4  58 

456 

453 

4  61 

4  49 

4  46 

22 

35 

7 

5  19 

6  17 

5  15 

5  14 

5  11 

609 

508 

605 

603 

500 

458 

456 

453 

4  61 

4  49 

4  46 

23 

04 

12 

5  21 

5  19 

5  17 

6  15 

5  13 

6  10 

508 

506 

504 

502 

4  59 

4  57 

454 

4  52 

450 

4  47 

23 

21 

17 

523 

5  21 

5  19 

5  17 

5  14 

5  12 

5  10 

508 

506 

503 

5  01 

459 

456 

454 

4  51 

448 

1  23 

27 

22 

625 

5  23 

6  21 

5  19 

5  17 

5  15 

5  13 

5  10 

608 

506 

603 

5  01 

458 

456 

463 

4  51 

1  23 

21  8 

27 

628 

526 

6  24 

622 

520 

5  18 

6  16 

5  13 

6  11 

509 

506 

504 

5  01 

4  59 

466 

454 

r 

03  S 

Jan.  1 

5  31 

529 

5  27 

525 

623 

5  21 

6  19 

6  17 

6  14 

6  12 

5  10 

508 

505 

603 

600 

4  67 

502 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  EI8E. 


N<nih  Latitvde. 

Declina- 
tion. 

Agpjox. 

1 

370 

88° 

390 

40° 

41° 

42° 

48° 

44° 

45°- 

46P 

47° 

48° 

49° 

60° 

51° 

fific 

o 

, 

Km, 

A.  m. 

A.m. 

A.m. 

Km. 

Km, 

Km. 

Km, 

Km, 

A.m. 

Km, 

A.111. 

Km, 

A,m. 

A.*. 

A.«. 

28 

06  S 

Jan.     1 

7  18 

7  16 

7  19 

722 

725 

728 

7  81 

786 

789 

7  42 

7  46 

750 

754 

7  59 

803 

8V4 

22 

87 

6 

7  18 

7  16 

7  19 

722 

725 

728 

7  81 

784 

7  88 

7  41 

745 

7  49 

753 

768 

802 

8  07 

21 

58 

11 

7  18 

7  16 

7  19 

721 

724 

727 

780 

788 

787 

740 

744 

7  47 

7  51 

765 

800 

804. 

21 

08 

16 

7  12 

7  14 

7  17 

720 

728 

726 

729 

782 

785 

788 

7  41 

745 

7  49 

768 

7  57 

8  01 

20 

07 

21 

7  10 

7  12 

7  14 

7  17 

7  19 

722 

725 

728 

7  81 

784 

788 

7  41 

745 

7  49     7  53 

7  57 

18 

68 

26 

706 

709 

7  11 

7  14 

7  16 

7  19 

722 

7  24 

727 

7  81 

784 

787 

740 

74S  •  746 

750 

17 

39  S 

81 

704 

706 

708 

7  10 

7  12 

715 

7  17 

7  19 

722 

725 

728 

781 

783 

7  »7  1  740 

743 

16 

18  S 

Feb.    5 

659 

7  01 

708 

706 

707 

709 

7  11 

7  18 

7  16 

7  19 

721 

7  24 

726 

7  29 

732 

7S 

14 

10 

10 

654 

656 

658 

700 

7  01 

708 

706 

707 

709 

7  12 

7  14 

7  16 

7  18 

7  21 

724 

727 

13 

01 

15 

648 

650 

6  52 

,  664 

666 

658 

669 

7  01 

702 

704 

706 

708 

7  10     7  12 

7  14  '  7  16 

11 

16 

20 

643 

644 

6  46 

'  6  47 

648 

6  49 

6  51 

652 

654 

656 

668 

659 

7  01  •  7  08 

705    7(r 

9 

288 

25 

687 

688 

640 

6  41 

6  42 

64S 

644 

645 

646 

6  47 

649 

650 

6  51 

6  63 

655|656 

7 

80S 

Mar.    2 

680 

6  81 

632 

688 

684 

685 

686 

687 

688 

689 

640 

640 

642 

6  48 

644  '643 

6 

84 

7 

622 

623 

6  24 

625 

626 

626 

627 

627 

6ft 

628 

629 

630 

6  81 

6  82 

633    6U 

3 

87 

12 

6  15 

6  16 

6  16 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

620 

620 

621 

621 

622 

622    622 

1 

898 

17 

608 

608 

609 

609 

609 

609 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11    611 

0 

20N 

22 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

559 

2 

18  N 

27 

5  52 

552 

553 

558 

552 

562 

5  51 

5  51 

550 

560 

550 

550 

5  49 

6  49 

648 

5e 

4 

15  N 

Apr.     1 

5  45 

545 

5  45 

546 

545 

6  44 

5  48 

548 

642 

5  41 

540 

540 

589 

688 

687i336 

6 

09 

6 

587 

5  87 

5  87 

5  87 

686 

685 

584 

588 

582 

5  81 

5  81 

580 

528 

627 

6  26    5  24 

8 

02 

11 

580 

5  29 

529 

529 

627 

526 

626 

524 

528 

5  21 

520 

5  19 

5  18 

6  16 

5  15    5  U 

9 

51 

16 

628 

522 

522 

522 

6  21 

6  19 

5  18 

5  16 

5  15 

5  18 

5  12 

5  10 

508 

606 

605    508 

11 

85 

21 

6  17 

5  16 

5  15 

6  14 

5  12 

5  10 

509 

607 

504 

508 

5  01 

469 

4  57 

466 

453    450 

18 

16  N 

26 

5  10 

609 

508 

507 

505 

508 

6  01 

459 

4  57 

456 

463 

4  51 

4  49  '  4  46 

4  44     4  41 

14 

50N 

May     1 

504 

502 

5  01 

500 

4  68 

456 

464 

4  52 

4  49 

4  47 

445 

443 

4  40  i  4  87 

4  34     4  31 

16 

19 

6 

459 

4  57 

455 

454 

452 

450 

4  47 

445 

442 

440 

487 

484 

482 

429 

425    42 

17 

42 

11 

4  54 

452 

460 

4  49 

4  46 

444 

4  41 

489 

436 

433 

480 

427 

423 

4  20 

4  16 

112 

18 

55 

16 

450 

4  48 

4  46 

4  44 

4  41 

488 

485 

482 

430 

427 

423 

420 

4  16 

4  18 

4  10 

406 

19 

58 

21 

4  46 

4  44 

442 

4  40 

4  87 

4  34 

4  81 

428 

425 

4  21 

4  18 

4  14 

4  10 

4  07     403 

3  5« 

21 

00 

26 

4  43 

4  41 

4  88 

4  86 

482 

429 

426 

428 

420 

4  17 

4  13 

409 

405 

4  01     8  56 

Sbl 

21 

48N 

81 

4  41 

438 

436 

433 

480 

426 

4  23 

4  19 

4  16 

4  12 

406 

404 

400 

366 

3  51 

3  47 

22 

28N 

June    5 

4  40 

4  87 

434 

4  81 

428 

4  24 

421 

4  17 

•4  14 

t}& 

406 

4  01 

3  57 

8  52 

3  48 

3« 

22 

57 

10 

4  89 
J89 

436 

4  33 

4  80 

426 

423 

420 

4  16 

4  12 

404 

8  59 

355 

3  50 

846 

3  4y 

23 

17 

15 

436 

433 

480 

4  26 

428 

4  19 

4  15 

4  12 

408 

403 

859 

354 

8  49 

345 

S33 

23 

26 

20 

440 

4  36 

4  33 

4  80 

427 

423 

420 

4  16 

4  12 

408 

404 

3  59 

354 

8  49 

345 

Ztit 

23 

25 

25 

440 

4  87 

484 

4  81 

427 

4  24 

420 

4  16 

4  18 

409 

404 

859 

855 

860 

844 

3S9 

28 

14  N 

80 

443 

4  40 

4  37 

483 

4  29 

426 

428 

4  18 

4  15 

4  11 

406 

402 

3  67 

8  62 

847 

3£ 

22 

52  N 

July    6 

4  45 

4  42 

439 

486 

483 

430 

426 

422 

4  19 

4  15 

4  10 

406 

4  02 

8  67  '  3  »  1  3  tf 

22 

21 

10 

4  48 

4  45 

4  42 

489 

486 

488 

480 

426 

422 

4  19 

4  14 

4  10 

406 

4  01 

856 

3  51 

21 

40 

15 

4  51 

4  48 

4  45 

4  42 

439 

486 

488 

429 

426 

422 

4  18 

4  14 

4  10 

4  06 

4  01 

356 

20 

50 

20 

455 

4  52 

4  49 

4  46 

4  48 

4  40 

487 

4  84 

4  81 

427 

423 

4  19 

4  16 

4  11 

407 

408 

19 

60 

25 

459 

456 

453 

450 

448 

445 

4  42 

489 

486 

4  33 

4  29 

425 

422 

4  18 

4  13 

409 

18 

43  N 

80 

503 

500 

4  57 

455 

4  52 

450 

4  47 

4  44 

4  41 

488 

435 

482 

429 

4  25 

4  21 

4  16 

17 

28N 

Aug.    4 

5  07 

504 

5  01 

4  59 

456 

454 

4  51 

4  49 

446 

443 

440 

437 

434 

4  81 

427 

4  24 

16 

06 

9 

5  10 

508 

506 

604 

502 

500 

458 

455 

4  58 

4  51 

4  48 

445 

4  41 

4  88 

435 

132 

14 

87 

14 

5  15 

5  13 

5  11 

509 

607 

505 

503 

6  01 

4  59 

4  57 

454 

452 

448 

4  45 

4  43  ;  4  ♦ - 

13 

03 

19 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

509 

507 

505 

506 

5  01 

459 

455 

4  58 

4  50  ■  4  4s 

11 

23 

24 

6  24 

522 

520 

5  18 

5  16 

5  15 

6  13 

5  12 

5  10 

508 

506 

504 

502 

5  00  <  458,456  | 

9 

39  N 

29 

528 

527 

625 

523 

522 

5  21 

520 

5  18 

5  17 

5  15 

5  14 

512 

6  10 

5  08     506 

504 

7 

51  N 

Sept.    8 

5  81 

530 

529 

528 

527 

526 

526 

524 

523 

522 

5  20 

5  18 

6  17 

5  16 

6  14 

5  13 

6 

00 

8 

586 

585 

534 

583 

532 

5  81 

5  81 

530 

529 

528 

527 

525 

524 

5  23 

522 

5  21 

4 

07 

13 

6  40 

5  39 

538 

5  37 

536 

586 

585 

584 

5  84 

538 

532 

532 

5  81 

629 

529 

52S 

2 

11 

18 

5  45 

5  44 

5  43 

5  42 

5  42 

5  42 

5  41 

5  41 

5  41 

5  40 

5  40 

540 

539 

689 

538 

537 

0 

15  N 

23 

6  49 

5  48 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

6  47  ;  5  46 

54s 

1 

42  8 

28 

553 

553 

5  52 

5  52 

5  52 

5  52 

553 

553 

553 

553 

558 

554 

554 

658     553 

554, 

3 

39  S 

Oct.     3 

6  57 

5  57 

5  57 

5  57 

5  57 

658 

558 

559 

5  59 

600 

600 

600 

6  00 

6  01     6  01 

6Cr: 

6 

35 

8 

602 

6  02 

602 

602 

603 

603 

604 

605 

605 

6  06 

607 

608 

606 

6  09 

6  10    6  K    1 

7 

28 

13 

606 

6  07 

6  07 

607 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  18 

6  15 

9 

20 

18 

6  11 

6  12 

6  12 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

623 

626 

626 

627 

11 

08 

28 

6  15 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

625 

6  27 

628 

680 

6  31 

6  83 

636 

637 

12 

51  8 

28 

6  20 

6  21 

622 

623 

625 

627 

628 

6  30 

632 

634 

636 

638 

689 

641 

643 

646 

14 

308 

Not.    2 

6  26 

627 

628 

629 

6  31 

633 

635 

6  37 

639 

6  41 

6  43 

6  45 

6  47 

6  49 

652 

6  5=i 

16 

03 

7 

6  31 

6  32 

6  32 

634 

6  36 

6  38 

6  40 

6  42 

6  45 

6  47 

650 

6  52 

655 

6  61 

700 

7(S 

17 

29 

12 

6  36 

638 

638 

6  40 

6  42 

6  44 

6  47 

6  49 

6  52 

654 

6  57 

7  00 

702 

7  05 

7  08    7  11 

18 

48 

17 

6  41 

6  43 

6  44 

6  46 

6  49 

6  51 

6  54 

6  57 

6  59 

702 

705 

708 

7  11 

7  14 

7  18    7  21 

19 

58 

22 

6  46 

6  48 

660 

6  62 

655 

6  57 

7  00 

708 

706 

709 

7  12 

7  16 

7  19 

7  22 

728 

7  3f- 

20 

69  8 

27 

6  51 

653 

655 

6  67 

7  00 

7  03 

706 

709 

7  12 

7  15 

7  19 

723 

726 

7  29 

781 

m 

21 

51  S 

Dec.     2 

656 

658 

700 

7  02 

705 

708 

7  11 

7  14 

7  17 

720 

7  24 

728 

782 

736 

7  41 

7  44 

92 

32 

7 

700 

703 

706 

7  07 

7  10 

7  13 

7  17 

7  20 

7  23 

7  27 

7  31 

785 

739 

7  43 

748 

7  52 

23 

02 

12 

704 

7  07 

7  10 

7  11 

7  15 

7  18 

7  21 

7  25 

7  28 

732 

7  86 

7  40 

7  44 

7  49 

763 

7^^ 

23 

20 

17 

707 

7  10 

7  13 

7  15 

7  18 

7  21 

7  25 

7  28 

7  32 

785 

7  40 

7  44 

7  48 

768 

7  57 

8CJ 

23 

27 

22 

7  10 

7  13 

7  16 

T18 

7  21 

7  24 

7  27 

7  31 

785 

788 

742 

7  47 

7  51 

765 

8  00    8  0?  1 

23 

228 

27 

7  12 

7  15 

7  18 

720 

7  23 

7  26 

7  29 

733 

7  37 

7  40 

7  44 

7  48 

7  52 

7  56 

802 

8  07 

28 

058 

Jan.     1 

7  13 

7  16 

7  19 

722 

725 

7  28 

7  81 

7  35 

7  39 

7  42 

7  46 

7  50 

764 

7  69 

808 

?a6 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


508 


N<nih  LaiUude.                                                              \\ 

Declina- 
tion. 

Approz. 
date. 

11 

870 

38^ 

890 

40° 

41° 

42° 

43° 

44° 

45° 

46° 

47° 

48°  . 

49° 

50° 

51° 

62° 

o       / 

A.m. 

h.m. 

h.m. 

h.m. 

h.m. 

A.  in. 

h,m. 

A,  TO. 

A.m. 

A.m. 

A.  TO. 

A.m. 

A.m. 

A.m. 

A.  TO. 

A.m. 

23    03S 

Jon.     1 

454 

4  51 

448 

445 

442 

4  89 

436 

488 

429 

425 

4  21 

4  17 

4  18 

409 

404 

8  59 

22    84 

6 

468 

455 

458 

450 

4  47 

445 

442 

486 

484 

4  81 

427 

428 

4  19 

4  15 

4  10 

406 

21    68 

11 

504 

5  01 

468 

455 

452 

4  49 

446 

448 

489 

486 

488 

429 

425 

4  21 

4  17 

4  12 

21    02 

16 

509 

506 

506 

500 

4  67 

465 

452 

4  49 

4  46 

4  48 

489 

486 

482 

428 

424 

420 

20    01 

21 

514 

5  12 

509 

506 

506 

6  01 

468 

455 

4  52 

4  49 

446 

448 

4  40 

486 

482 

429 

18    60 

26 

5  18 

5  16 

5  14 

6  11 

508 

506 

504 

5  01 

458 

456 

458 

460 

4  47 

4  48 

440 

486 

17    81S 

81 

524 

5  21 

5  19 

5  17 

6  15 

6  12 

5  11 

509 

506 

504 

5  01 

459 

456 

4  52 

4  48 

445 

16    04B 

F«b.    6 

529 

527 

525 

523 

5  21 

5  19 

6  17 

5  15 

512 

5  10 

506 

506 

506 

600 

458 

456 

14    80 

10 

585 

588 

5  81 

529 

527 

525 

524 

522 

520 

518 

5  16 

5  18 

5  11 

509 

506 

504 

12    61 

16 

5  41 

589 

587 

585 

588 

582 

580 

528 

527 

525 

528 

521 

520 

5  17 

6  15 

6  18 

11    06 

20 

546 

545 

6  43 

5  41 

6  40 

589 

588 

586 

585 

588 

582 

580 

528 

526 

525 

522 

9    16S 

25 

5  51 

550 

548 

5  47 

5  46 

5  45 

544 

648 

642 

5  41 

589 

588 

5  87 

5  85 

584 

638 

7    18  8 

Mar.    2 

566 

655 

554 

558 

5  62 

5  51 

560 

6  49 

5  49 

5*48 

5  47 

5  46 

545 

544 

6  43 

5  42 

5    23 

7 

600 

600 

650 

558 

559 

558 

6  57 

666 

556 

566 

555 

558 

558 

552 

5  51 

550 

8    25 

12 

605 

605 

605 

604 

604 

604 

604 

606 

603 

602 

602 

6  01 

600 

600 

600 

659 

1    VB 

17 

6  10 

609 

609 

609 

609 

609 

606 

606 

608 

606 

608 

608 

6  07 

607 

607 

607 

0    32  N 

22 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

615 

6  16 

2    SON 

27 

6  19 

6  19 

6  19 

6  19 

6  19 

620 

620 

621 

621 

622 

6  22 

628 

628 

6  24 

6  24 

6  24 

4    26N 

Apr.     1 

623 

624 

6  24 

6  24 

626 

626 

627 

627 

6^ 

628 

629 

630 

6  81 

682 

688 

683 

6    21 

6 

627 

628 

629 

629 

680 

6  81 

682 

683 

684 

685 

6  86 

6  87 

688 

688 

6  40 

6  41 

8    13 

11 

682 

688 

6  84 

684 

685 

686 

687 

6  89 

6  40 

6  41 

6  43 

644 

6  46 

6  46 

6  48 

650 

10    01 

16 

686 

6  87 

689 

6  89 

6  40 

0  42 

643 

6  46 

6  46 

648 

650 

6  51 

653 

655 

656 

6  58 

11    46 

21 

6  41 

6  42 

648 

644 

6  46 

6  47 

6  49 

6  51 

653 

655 

6  57 

659 

7  01 

708 

705 

707 

13    25N 

26 

6  45 

6  46 

6  47 

6  49 

6  51 

658 

655 

6  57 

650 

7  01 

703 

706 

708 

7  10 

7  12 

7  15 

14    69  N 

May     1 

6  49 

6  51 

6  53 

654 

656 

668 

7  00 

708 

705 

707 

7  10 

7  13 

7  15 

7  18 

720 

7  24 

16    27 

6 

654 

656 

6  57 

659 

7  01 

7  04 

706 

709 

7  11 

7  14 

7  17 

7  20 

723 

725 

7  28 

7  82 

17    48 

11 

658 

700 

702 

704 

707 

709 

7  12 

7  15 

7  17 

720 

723 

727 

780 

782 

786 

740 

19    02 

16 

702 

7  04 

706 

709 

7  11 

7  14 

7  17 

720 

723 

7  26 

7  80 

738 

737 

7  40 

7  44 

748 

20    04 

21 

706 

709 

7  11 

7  18 

7  16 

7  19 

722 

725 

728 

782 

735 

789 

7  43 

7  46 

7  51 

756 

21    06 

26 

7  10 

7  18 

7  15 

7  18 

7  21 

724 

7  26 

7  81 

734 

7  87 

7  41 

7  45 

7  49 

753 

7  57 

802 

21    63N 

81 

7  14 

7  17 

7  20 

722 

728 

7  29 

782 

7  86 

739 

7  48 

7  47 

7  51 

755 

7  59 

804 

809 

22    81  N 

Jane   5 

7  17 

720 

7  22 

725 

728 

7  81 

7  85 

7  38 

7  42 

7  46 

750 

755 

759 

808 

808 

8  12 

28    00 

10 

720 

728 

7  25 

728 

7  81 

784 

7  87 

7  41 

7  45 

7  49 

754 

7  58 

803 

8  07 

8  12 

8  17 

28    18 

15 

722 

7  25 

728 

7  31 

784 

788 

741 

7  45 

7  49 

763 

7  57 

802 

806 

8  11 

8  16 

6  21 

28    26 

20 

723 

726 

729 

732 

786 

7  89 

7  43 

7  47 

7  51 

754 

7  59 

804 

808 

8  13 

8  18 

828 

28    24 

25 

7  24 

727 

780 

783 

7  87 

7  40 

744 

7  47 

7  51 

755 

800 

804 

809 

8  14 

8  20 

8  24 

23    12  N 

80 

7  24 

7  27 

7  80 

783 

787 

7  40 

7  48 

7  47 

7  51 

755 

7  59 

804 

808 

8  14 

8  19 

825 

22    50N 

July    6 

7  24 

727 

780 

783 

7  87 

7  40 

743 

7  47 

7  51 

755 

7  59 

803 

808 

8  13 

8  18 

823 

22    17 

10 

722 

7  25 

728 

7  31 

784 

788 

7  41 

7  45 

7  49 

7  52 

7  56 

8  01 

805 

8  10 

8  15 

8  19 

21    85 

15 

720 

723 

726 

729 

7  82 

785 

789 

7  42 

745 

7  49 

753 

7  57 

8  01 

8  05 

8  10 

8  15 

20    44 

20 

7  17 

720 

728 

726 

729 

7  32 

785 

788 

7  41 

7  45 

7  48 

7  52 

756 

8  01 

806 

8  10 

19    44 

25 

7  18 

7  16 

7  19 

722 

726 

7  27 

780 

783 

786 

7  89 

7  43 

7  47 

750 

7  54 

758 

802 

18    3dN 

80 

709 

7  12 

7  15 

7  17 

7  20 

722 

725 

728 

7  81 

783 

737 

7  40 

7  43 

7  48 

7  52 

756 

17    20  N 

Aug.    4 

704 

707 

709 

7  12 

7  14 

7  16 

7  19 

7  21 

7  24 

7  27 

7  30 

7  33 

7  33 

7  40 

7  44 

7  47 

16    57 

9 

6  59 

7  02 

704 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

7  25 

7  27 

7  82 

785 

738 

14    28 

14 

653 

655 

6  57 

700 

702 

704 

7  06 

708 

7  10 

7  12 

7  15 

7  16 

7  20 

723 

725 

728 

12    53 

19 

6  47 

6  49 

6  51 

653 

655 

6  57 

658 

700 

702 

704 

7  06 

7  07 

7  10 

7  13 

7  15 

7  18 

11    13 

24 

6  40 

6  42 

6  44 

6  46 

6  48 

6  49 

660 

6  62 

6  54 

655 

6  57 

658 

7  01 

703 

7  05 

7  07 

9    29N 

29 

683 

685 

6  36 

688 

6  40 

6  41 

6  42 

643 

6  45 

6  46 

6  48 

6  49 

6  51 

6  52 

6  54 

656 

7    40  N 

8ept.    8 

628 

629 

630 

680 

682 

682 

683 

685 

636 

6  37 

6  38 

689 

6  40 

6  42 

6  43 

6  45 

5    49 

8 

620 

6  21 

6  22 

622 

628 

6  24 

625 

626 

6  26 

6  27 

628 

629 

680 

6  31 

6  32 

633 

8    55 

13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

620 

6  21 

6  22 

2    00 

18 

603 

604 

605 

606 

606 

606 

6  07 

607 

607 

6  08 

6  08 

608 

609 

609 

609 

6  10 

0    03N 

28 

556 

5  67 

5  57 

558 

558 

558 

558 

558 

658 

558 

5  58 

558 

558 

558 

558 

558 

1    64  8 

28 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

548 

5  48 

5  48 

5  48 

5  48 

5  47 

5  47 

5  47 

5  46 

8    61  8 

Oct.      8 

5  41 

5  41 

5  41 

5  41 

5  41 

5  40 

5  40 

5  39 

5  39 

5  38 

5  38 

6  37 

5  37 

5  86 

536 

635 

5    46 

8 

533 

533 

533 

583 

5  83 

532 

5  81 

580 

530 

529 

528 

5  27 

5  26 

5  25 

5  24 

5  24 

7    40 

13 

5  26 

5  26 

5  25 

525 

5  24 

5  23 

5  22 

5  21 

520 

5  19 

5  17 

5  16 

5  15 

5  15 

5  14 

5  12 

9    31 

18 

5  19 

5  19 

5  19 

5  18 

5  17 

5  16 

5  15 

5  13 

5  12 

5  11 

5  09 

508 

506 

5  05 

5  03 

5  01 

11     18 

23 

5  13 

5  12 

5  11 

5  11 

5  10 

5  07 

506 

504 

503 

5  01 

500 

458 

456 

4  55 

4  53 

4  51 

18    02  8 

28 

5  07 

506 

605 

504 

502 

500 

459 

4  57 

455 

4  53 

4  51 

4  49 

4  47 

4  46 

4  44 

4  41 

14    40  8 

Nov.    2 

502 

500 

4  59 

4  58 

4  56 

4  54 

4  52 

450 

4  48 

4  46 

4  43 

4  41 

4  39 

436 

433 

4  31 

16    12 

7 

4  57 

455 

464 

453 

4  51 

4  48 

4  46 

4  44 

4  41 

4  39 

4  37 

434 

4  31 

4  29 

4  26 

4  28 

17    38 

12 

4  53 

4  61 

4  49 

4  48 

4  45 

4  43 

4  41 

438 

435 

4  33 

4  30 

4  27 

4  24 

4  22 

4  19 

4  15 

18    56 

17 

4  49 

4  48 

4  46 

4  44 

4  42 

438 

436 

433 

4  30 

4  27 

4  24 

4  21 

4  18 

4  16 

4  12 

408 

20    06 

22 

4  47 

4  45 

4  43 

4  40 

4  38 

4  35 

4  32 

429 

4  26 

423 

4  20 

4  17 

4  13 

4  09 

4  05 

4  01 

21    05  8 

27 

4  44 

4  42 

4  40 

4  87 

434 

4  31 

4  28 

425 

4  22 

4  19 

4  15 

4  12 

4  09 

405 

4  01 

8  57 

21    56  8 

Dec.     2 

4  44 

4  41 

438 

486 

488 

430 

4  27 

423 

4  20 

4  17 

4  13 

4  09 

406 

4  02 

3  57 

353 

22    35 

7 

4  44 

4  41 

4  38 

435 

4  82 

4  29 

426 

422 

4  19 

4  15 

4  11 

408 

404 

3  59 

3  54 

3  61 

23    04 

12 

4  44 

4  41 

438 

4  36 

4  32 

4  29 

4  26 

423 

4  19 

4  15 

4  11 

4  07 

4  03 

358 

854 

350 

23    21 

17 

4  46 

4  43 

4  40 

4  87 

433 

4  30 

4  27 

4  24 

4  20 

4  16 

4  12 

408 

4  04 

8  59 

354 

3  50 

23    27 

22 

4  48 

4  45 

4  42 

4  39 

4  36 

4  83 

480 

426 

422 

4  19 

4  15 

4  10 

4  06 

402 

3  57 

353 

23    21  8 

27 

4  51 

4  48 

4  45 

4  42 

4  89 

436 

433 

429 

4  26  i  4  22 

4  18 

4  14 

4  10 

4  05 

400 

354 

23    03  8 

Jan.     1 

454 

4  51 

4  48 

4« 

442 

489 

4  36 

482 

4  29     425 

4  21 

4  17 

4  13 

409 

404 

8  59 

504 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

NoHh  Latitude. 

Declina- 

Approx. 
date. 

tion. 

53° 

54° 

56° 

56° 

57° 

58° 

59°     ,   60° 

61°    ,   62° 

63° 

64f 

66° 

66° 

67° 

68° 

o     / 

A.  m. 

h.  m. 

h.  m. 

h.m. 

h.m. 

h.  m. 

h.  m.  \  h.  m. 

1 
h.  m.  1  h.  m. 

h.m. 

Km. 

h.m. 

A.m. 

A.W. 

A.S. 

'J3  05  S 

Jan.   1 
6 

8  13 
8  12 

8  19 
8  17 

8  24 
8  23 

8  31 
829 

8  37 
8  35 

8  45 
8  42 

8  63     9  02 
8  50     8  69 

9  11 
9  07 

923 

9  18 

9  34 
9  29 

9  49 
9  43 

10  05 
9  67 

10  27 
10  18 

10  57 
10  43 

22  37 

■■"ii'.v 

21  f^ 

11 

8  09 

8  14 

8  19 

8  26 

8  31 

8  38 

8  45     8  M 

9  02 

9  11 

9  22 

934 

9  47 

10  06 

10  26  i 

11  i4 

21  08 

16 

8  05 

8  11 

8  16 

822 

8  27 

8  33 

8  40  1  8  47 

8  55 

9  03 

9  11 

922 

934 

9  62 

10  08  : 

10  5f 

20  07 

21 

8  01 

8  07 

8  11 

8  16 

8  21 

8  27 

8  33     8  39 

8  47 

866 

9  05 

9  16 

9  27 

9  40 

9  65 

lU  3J 

IS  58 

26 

7  5-1 

7  58 

8  03 

8  07 

8  13 

8  18 

8  23  '  8  29 

8  37 

8  44 

8  61 

9  01 

9  11 

9  21 

9  33 

9  4i 

17  39  8 

31 

7  4G 

750 

7  55 

7  59 

8  03 

8  08 

8  12  1  8  18 

8  25 

8  31 

8  38 

8  46 

864 

9  04 

9  14 

9  -". 

le>  IBS 

Feb.  5 

7  38 

7  41 

7  46 

7  49 

7  53 

7  57 

8  01  '  8  06 

8  11 

8  18 

823 

BSD 

8  37 

8  45 

8  55 

9  04 

14  40 

10 

7  30 

7  33 

7  35 

740 

7  43 

7  47 

7  60     7  64 

7  59 

8  03  ,  8  08 

8  15 

8  21 

827 

8  C5 

S4. 

13  01 

15 

7  19 

7  22 

7  25 

7  27 

7  80 

733 

7  36     7  40 

7  44 

7  49     7  63 

768 

803 

809 

8  16 

fc  J- 

11  16 

20 

7  09 

7  11 

7  13 

7  17 

7  19 

7  22 

7  24  1  7  27 

7  30 

7  3t     7  87 

7  42 

7  46 

7  50 

7  56 

S'.'I 

9  28  S 

25 

6  57 

6  50 

7  02 

705 

7  06 

7  0^ 

7  11  1  7  13 

7  15 

7  18     7  21 

7  24 

728 

7  31 

7  35 

7  4  .' 

7  308 

Mar.  2 

6  46 

6  48 

650 

6  61 

653 

6  M 

6  56     6  57 

659 

7  01     7  04  i  7  07 

7  09 

7  12 

7  14 

7  . 

.    5  34 

7 

6  35 

036 

6  37 

6  38 

6  39 

6  40 

6  41  1  6  43 

6  43 

6  45     6  47 

6  48 

660 

6  52 

6  55 

cV: 

'    3  37 

12 

6  23 

623 

6  24 

6  25 

6  26 

6  26 

6  27  '  6  28 

6  28 

6. 80     6  31 

6  32 

633 

6  84 

6  36 

6  5T 

1    1  39  3 

17 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12     6  13 

6  13 

6  14     6  15 

6  15 

6  14 

6  14 

6  15 

6  1.: 

1    0  20  X 

22 

5  59 

5  59 

6  59 

5  59 

6  59 

558 

6  58     5  57 

5  57 

6  67  ,  6  66 

555 

665 

554 

554 

8iw 

2  18N 

27 

6  47 

5  47 

6  46 

5  46 

6  45 

6  44 

6  43  1  6  42 

6  41 

6  40     6  39 

6  38 

686 

5  35 

5  34 

5S.1 

4  15  X 

Apr.  1 

5  35 

6  85 

5  34 

633 

5  31 

530 

6  29  .  5  27 

525 

6  24     6  23 

6  21 

5  19 

5  17 

5  15 

5  :■'. 

609 

6 

6  23 

522 

520 

6  19 

6  18 

6  16 

6  14     5  12 

5  10 

5  07  .  5  0) 

602 

459 

4  57 

4  54 

4ru 

8  02 

11 

5  11 

.5  10 

5  09 

5  07 

6  05 

502 

6  00  1  4  67 

4  64 

4  51  ,  4  48 

4  46 

4  42 

488 

4  34 

43J 

9  51 

16 

5  01 

4  59 

456 

4  54 

4  51 

4  48 

4  45  1  4  42 

4  39 

4  35     4  82 

428 

4  23 

4  18 

4  14 

4  W 

11  35 

21 

4  49 

4  46 

4  43 

4  40 

4  37 

4  84 

4  30     4  27 

4  24 

4  19  1  4  15 

4  10 

405 

359 

3  52 

3  41 

13  15  N 

26 

4  39 

4  36 

433 

429 

4  26 

4  22 

4  18     4  13 

1 

409 

4  03  ,  368 

353 

3  47 

839 

3  31 

322 

14  60N 

May  1 

4  28 

4  25 

4  22 

4  18 

4  14 

4  09 

406 

369 

8  40 

3  48 

8  43 

885 

328 

8  20 

8  10 

Sg^J 

16  19 

6 

4  18 

4  15 

4  11 

4  07 

402 

8  67 

8  62 

3  46 

833 

327 

3  18 

3  10 

259 

248 

'2y 

17  42 

11 

409 

405 

4  00 

3  65 

8  61 

3  46 

3  89  ;  3  82 

3  27 

3  19 

3  12 

302 

2  52 

240 

2  26 

2  11 

18  55 

16 

4  01 

356 

8  51 

8  47 

8  42 

8  35 

8  29     3  21 

3  14 

306 

2  67 

2  45 

284 

2  20 

208 

I4i 

19  58 

21 

a  53 

3  49 

3  44 

3  38 

882 

326 

3  19     8  10 

8  02 

268 

242 

2  29 

2  16 

1  59 

1  88 

1  12 

21  00 

26 

3  46 

3  42 

886 

330 

3  28 

3  16 

809     259 

2  50 

2  89 

229 

2  13 

1  68 

1  87 

1  10 

OD 

^  21  48  N 

81 
Jane  5 

3  41 
3  37 

3  36 
3  31 

8  29 
825 

322 
3  18 

3  16 
3  11 

3  08 
3  02 

8  01  !  2  60 

2  40 
2S2 

2  28 
2  19 

2  16 
2  06 

1  68 
1  45 

141 
1  25 

1  16 
052 

OSi 

22  28N 

2  54 

2  43 



22  57 

23  17 

10 
15 

334 
3  33 

828 
3  27 

3  21 
820 

8  14 
3  13 

3  07 
305 

2  58 
256 

2  49 
2  47 

238 
2  35 

2  27 
2  23 

2  12 

1  .*» 

1  35 
127 

1  12 
102 

028 
Doe^nc 

"'•'•'^ 

208     1  53 

>t  Bet  between— 

23  26 

20 

333 

3  27 

820 

3  12 

304 

2  55 

2  46 

284 

223 

207 

1  61 

124 

0  67 

June  11 

June  2-  Mayjt. 

23  25 

25 

3  33 

3  26 

8  20 

8  12 

304 

256 

2  46  i  2  36 

223 

207 

1  61 

125 

058 

and 

and 

and 

23  14  N 

30 

335 

3  29 

323 

3  16 

8  07 

2  68 

2  49 

288 

2  27 

2  12 

167 

ISJi 

108 

Julyl 

July  11  July  is 

22  52  N 

July  6 

3  40 

3  34 

328 

3  21 

3  13 

304 

256 

2  44 

233 

2  19 

206 

1  48 

121 

085 

40 
days 

days 

22  21 

10 
15 
20 

8  46 
8  50 
3  56 

3  40 
3  44 
3  61 

3  34 
3  38 
8  46 

327 
382 
3  89 

3  19 
325 
333 

3  11 
3  17 
826 

803 
809 
8  19 

2  62 
800 

3  10 

2  41 
2  61 
802 

228 
239 
2  62 

2  14 
2  26 
2  41 

155 

2  10 
227 

187 
154 
2  12 

1  04 
128 
1  50 

21  40 

"6*50" 
1  25 

20  50 

""'6*4i 

19  50 

25 

4  04 

3  59 

8  M 

8  48 

8  42 

836 

829 

8  21 

8  18 

305 

265 

2  43 

229 

2  11 

1  52 

1  24 

18  43  N 

30 

4  12 

407 

403 

3  67 

8  52 

346 

3  40 

3  33 

826 

3  17 

807 

2  67 

245 

2  81 

2  15 

155 

17  28N 

Aug.  4 

4  20 

4  15 

4  11 

406 

4  01 

3  66 

360 

8  44 

887 

829 

8  21 

8  11 

302 

860 

2  37 

22:: 

i  It)  06 

9 

428 

4  24 

420 

4  15 

4  11 

406 

4  01 

366 

860 

3  44 

8  37 

329 

8  21 

8  12 

300 

2  4^ 

1  14  37 

14 

4  37 

433 

429 

425 

4  21 

4  17 

4  13 

408 

408 

3  67 

3  51 

8  45 

388 

829 

323 

3  10 

13  03 

19 

4  45 

4  42 

4  38 

4  35 

4  32 

4  28 

4  24 

4  20 

4  16 

4  11 

405 

3  69 

858 

3  47 

3  88 

SSI 

'  11  23 

24 

4  54 

4  51 

4  49 

4  46 

4  43 

4  40 

4  87 

433 

430 

4  24 

420 

4  15 

4  10 

404 

358 

S.51 

9  39N 

29 

5  02 

6  00 

4  57 

465 

4  62 

4  60 

4  47 

4  44 

4  41 

438 

484 

4  30 

4  25 

4  21 

4  16 

4  10 

7  51N 

Sept.  3 

6  11 

509 

607 

605 

503 

500 

4  68 

4  66 

4  63 

4  61 

4  48 

4  44 

4  41 

437 

433 

4  29 

600 

8 

5  20 

5  18 

6  16 

6  14 

6  13 

5  11 

6  10 

6  08 

606 

604 

602 

468 

466 

453 

4  51 

4  47 

407 

13 

5  27 

5  26 

6  25 

5  24 

623 

522 

6  21 

5  20 

5  18 

6  17 

6  15 

5  14 

5  12 

5  10 

607 

6o:» 

2  11 

18 

5  36 

6  36 

636 

536 

6  34 

634 

683 

5  82 

632 

6  31 

580 

528 

527 

5  26 

5  24 

523 

0  15N 

23 

5  45 

6  45 

6  44 

6  44 

6  44 

6  44 

6  43 

6  43 

6  43 

5  43 

643 

5  43 

6  42 

5  41 

5  41 

6  4J 

1  42  8 

28 

654 

553 

6  53 

6  64 

5  M 

664 

666 

656 

556 

566 

566 

556 

666 

5  57 

5  57 

bh> 

3  39S 

Oct    3 

603 

603 

603 

6  04 

6  05 

605 

606 

6  07 

608 

609 

6  10 

6  10 

6  12 

6  13 

6  14 

6  16 

5  35 

8 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  21 

622 

6  24 

626 

627 

629 

6  31 

6S4 

7  28 

13 

620 

6  22 

622 

6  24 

626 

628 

6  29 

6  31 

688 

686 

6  88 

6  41 

6  42 

6  46 

6  49 

6^ 

9  20 

18 

629 

6  31 

6  32 

684 

6  37 

6  39 

6  41 

6  44 

6  47 

6  49 

6  52 

655 

658 

702 

706 

7  11 

11  08 

23 

6  39 

6  41 

6  42 

6  45 

6  48 

650 

663 

656 

700 

703 

7  07 

7  10 

7  14 

7  19 

7» 

7  SO 

12  518 

28 

6  48 

6  51 

6  52 

656 

6  69 

702 

7  05 

709 

7  13 

7  17 

722 

726 

780 

737 

748 

7K' 

14  30  8 

Nov.  2 

658 

7  01 

7  03 

706 

7  10 

7  14 

7  18 

7  22 

727 

782 

7  86 

7  42 

748 

755 

R02 

8  10 

16  03 

7 

706 

709 

7  12 

7  16 

7  20 

7  24 

7  29 

734 

7  39 

7  45 

760 

7  67 

803 

8  12 

820 

8SC' 

17  29 

12 

7  15 

7  19 

722 

7  26 

7  31 

7  86 

7  41 

7  47 

7  62 

7  69 

806 

8  13 

8  21 

8  81 

8  41 

853 

18  48 

17 

725 

730 

7  33 

7  38 

7  43 

7  48 

764 

800 

807 

8  13 

820 

829 

838 

8  48 

900 

91S 

19  58 

22 

7  ai 

7  39 

7  42 

7  48 

7  53 

7  59 

8&5 

8  12 

8  19 

828 

8  36 

846 

855 

909 

9  24 

940 

20  59  8 

27 

7  43 

7  48 

7  51 

7  57 

8  03 

8  10 

8  16 

8  24 

8  81 

8  41 

860 

902 

9  13 

927 

944 

10  « 

21  51  S 

Dec.  2 

7  49 

7  64 

7  59 

806 

8  12 

8  19 

826 

834 

8  43 

863 

902 

9  16 

928 

9  45 

10  06 

10  33 

22  32 

7 

7  57 

802 

808 

8  14 

820 

828 

885 

8  44 

8  53 

9  03 

9  13 

928 

942 

10  02 

10  26 

llSfi 

23  02 

12 

802 

8  08 

8  14 

8  20 

827 

886 

8  42 

8  52 

9  01 

9  12 

922 

988 

958 

10  15 

10  44 

Does 

23  20 

17 

8  07 

8  13 

8  18 

8  25 

8  32 

8  40 

8  48     8  57 

907 

9  18 

929 

945 

10  01 

10  24 

1100 

not 

23  27 

22 

8  10 

8  16 

8  21 

828 

835 

8  43 

8  61     9  01 

9  10 

9  21 

982 

9  49 

10  05 

10  29 

1104 

rise 

23  228 

27 

8  12 

8  18 

8  24 

830 

8  37 

8  46 

8  53     9  03 

9  12 

922 

933 

9  49 

10  05 

10  27 

1102 

Dec  11 

to 
Jan.  2 

23  058 

Jan.   1 

8  13 

8  19 

8  24 

8  31 

8  37 

846 

858     902 

i 

9  11 

9  23 

934 

9  49 

10  05 

10  27 

10  57 

TABLE  10.— MEA^'  LOCAL  TIME  OF  SUN  SET. 


505 


' 

... 

XoHJl  Latitude, 

1 

1 

nution. 

Approx. 
date. 

1 

t 

53° 

54° 

56° 

56° 

67° 

58° 

59° 

GOP 

61° 

62°    ;   63° 

frl° 

65° 

66° 

67° 

68° 

1   °    ' 

h.  m. 

h.  m. 

h.  m. 

h.  7n. 

h.  VI. 

h.  m. 

ft.,«. 

h.m. 

h,  m. 

h.  7/1.    h.  m. 

h.  TO. 

h.m. 

h.m. 

h.  m. 

A.  m. 

23  03  S 

Jan.   1 

3  51 

3  49 

8  43 

3  36 

3  30 

3  22 

3  14 

3  05 

2  56 

2  44     2  32 

2  17 

2  02 

140 

Ill 

1  21  3i 

6 

400 

3  54 

3  48 

3  42 

3  36 

3  29 

8  21 

3  13 

8  04 

2  52     2  41 

2  27 

2  13 

1  64 

1  30 

"'"6*56' 

'  21  53 

11 

4  07 

4  01 

3  56 

3  50 

3  44 

3  37 

3  30 

3  -22 

3  14 

3  04     2  51 

2  41 

2  27 

2  11 

157 

123 

•>\  02 

16 

4  15 

4  10 

4  05 

359 

3  51 

3  47 

3  41 

3  33 

3  26 

3  17     3  OS 

2  5f'. 

2  45 

2  30 

2  13 

160 

'  20  01 

21 

4  24 

4  19 

4  14 

4  09 

4  01 

3  5S 

3  52 

3  45 

338 

329 

3  22 

3  10 

3  00 

2  47 

2  32 

2  16 

]h  50 

26 

4  32 

4  27 

4  23 

4  18 

4  14 

4  08 

4  03 

3  57 

8  .51 

3  44 

3  35 

3  26 

3  18 

3  07 

265 

2  41  i 

17  31  S 

31 

4  42 

4  37 

434 

429 

4  25 

4  20 

4  15 

4  10 

405 

3  58 

3  52 

3  43 

3  35 

8  26 

3  16 

804  1 

,  16  018 

Feb.  5 

4  52 

4  47 

4  44 

4  40 

4  36 

4  32 

4  28 

423 

4  18 

4  13 

4  07 

4  00 

8  63 

3  45 

336 

827 

14  30 

10 

5  01 

4  57 

4  55 

4  51 

4  48 

4  44 

4  41 

4  36 

4  32 

4  27 

4  23 

4  17 

4  10 

404 

3  57 

8  49 

12  51 

15 

5  11 

5  08 

506 

5  03 

500 

4  57 

4  54 

4  50 

4  46 

4  42 

4  3S 

4  83 

4  27 

4  22 

4  16 

409 

11  00 

20 

5  20 

5  17 

5  15 

5  13 

5  11 

5  08 

5  a5 

5  03 

500 

4  56 

4  53 

4  4S 

4  44 

4  40 

4  35 

480 

I   uio.s 

25 

5  31 

5  29 

5  27 

5  2.-> 

5  23 

5  21 

5  19 

5  16 

5  14 

5  12 

5  as 

5  0.5 

5  02 

4  58 

454 

450 

7  18  S 

Mar.  2 

5  40 

5  38 

5  37 

5  36 

5  34 

5  32 

5  31 

5  29 

628 

6  26 

5  24 

620 

6  18 

5  16 

5  12 

609 

;     5  23 

7 

5  49 

5  48 

5  47 

5  46 

6  44 

5  13 

5  42 

5  41 

5  41 

6  39 

5  37 

5  35 

534 

632 

529 

5  27 

3  25 

12 

5  58 

5  57 

5  57 

5  5t? 

556 

5  55. 

5  55 

654 

653 

5.52 

5  52 

560 

6  50 

5  49 

5  47 

6  46 

1     1  27S 

17 

6  07 

6  06 

6  06 

6  06 

606 

C  06 

006 

606 

6  05 

6  05 

6  05 

6  05 

6  05 

6  05 

604 

604 

'    0  32  N 

22 

6  16 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

6  20 

6  21 

6  21 

6  21 

6  21 

2  30  N 

1 

27 

6  25 

6  26 

6  26 

0  27 

6  28 

G  29 

6  30 

6  31 

6  32 

6  33 

634 

685 

6  36 

638 

6  38 

6  40 

4  26  N 

Apr.   1 

6  31 

635 

6  36 

6  87 

6  39 

6  40 

6  42 

6  43 

6  45 

6  46 

6  48 

660 

6  62 

664 

6  67 

6  69 

6  21 

6 

6  43 

6  43 

6  45 

6  47 

6  48 

6  50 

6  52 

6  65 

6  67 

6  59 

7  0-2 

704 

706 

7  10 

7  13 

7  17 

'    8  13 

11 

6  52 

6  53 

6  55 

6  57 

6  59 

7  01 

704 

7  07 

709 

7  13 

7  16 

720 

723 

726 

7  31 

7  36 

10  01 

16 

700 

702 

704 

7  07 

7  10 

7  13 

7  16 

7  19 

722 

7  26 

7  30 

7  35 

7  89 

7  43 

7  49 

765 

11  46 

21 

7  09 

7  12 

7  15 

7  18 

7  21 

7  25 

7  28 

7  32 

736 

7  40 

7  45 

750 

756 

800 

8  07 

8  14 

13  25X 

1 

26 

7  18 

7  20 

7  24 

7  27 

7  31 

7  35 

7  39 

7  44 

7  49 

7M 

7  59 

8  05 

8  11 

8  19 

8  26 

835 

14  59N 

May  1 

7  27 

730 

733 

7  37 

7  41 

7  46 

7  51 

756 

8  02 

8  07 

8  13 

820 

8  27 

836 

8  45 

866  , 

16  27 

6 

7  36 

7  39 

7  43 

7  47 

7  52 

7  57 

8  03 

809 

8  15 

822 

8  28 

8  37 

8  46 

856 

9  07 

920 

'  17  48 

11 

7  44 

7  48 

7  52 

7  57 

8  02 

808 

8  14 

8  21 

828 

835 

8  43 

8.53 

904 

9  16 

929 

9  45 

W  02 

16 

7  52 

7  56 

8  01 

807 

8  12 

8  19 

825 

8  33 

8  41 

8.50 

8  69 

9  10 

9  22 

9  36 

9&3K10  15  11 

20  W 

21 

8  00 

804 

809 

8  16 

8  22 

8  29 

8  36 

8  44 

8  53 

9  03 

9  13 

926 

9  40 

956 

10  16 

10  44 

,  21  05 

26 

807 

8  12 

8  17 

825 

8  81 

8  38 

8  46 

8  55 

904 

9  16 

9  27 

9  42 

968 

10  18 

10  46 

'  21  53N 

81 

8  15 

8  20 

825 

883 

8  40 

8  47 

8  55 

9  05 

9  16 

9  27 

9  40 

9  57 

10  16 

10  42 

1127 

,  22  31N 
t  23  00 
'  23  18 

June  5 
10 
15 

8  19 
8  24 
8  28 

8  25 
880 

834 

8  31 
886 
8  40 

8  89 

8  44 
8  47 

8  46 
8  51 
855 

854 
9  00 
904 

903 
9  10 
9  14 

9  14 
9  21 
9  26 

9  24 
9  32 
9  36 

9  87 
9  46 
9  51 

9  61 
10  01 
10  07 

10  11 
10  23 
10  31 

10  32 
10  47 
10  67 

1166 

1141 

Doeanc 

t  set  between—  1 1 

23  26 

20 

8  30 

8  35 

8  42 

8  49 

8  57 

906 

9  16 

928 

9  39 

954 

10  10 

10  35 

11  03 

June  11 

June  2 

May26 

,  23  24 

25 

8  30 

8  37 

8  43 

8  51 

8  58 

9  08 

9  17 

9  29 

9  40 

9  54 

10  09 

10  84 

11  02 

and 

and 

and 

23  12N 

30 

8  31 

8  38 

8  44 

8  51 

8  59 

9  08 

9  17 

928 

9  39 

9  54 

10  09 

10  33 

10  57 

July  1. 

days. 

days. 

22  50N 

July  6 

829 

8  35 

8  41 

8  48 

8  56 

9(M 

9  13 

9  24 

9  24 

9  48 

10  02 

10  24 

10  43 

1181 

22  17 
21  35 

10 
15 

8  26 
8  21 

8  32 

8  27 

8  •AS 
8  33 

8  45 
8  39 

8  52 
8  46 

900 
8  .53 

908 
9  01 

9  18 
9  10 

9  28 
920 

9  40 
9  31 

9  54 
9  43 

10  12 
9  59 

10  81 
10  16 

11  03 
10  37 

"ii'ie* 

20  44 

20 

8  15 

8  21 

8  27 

8  33 

8  39 

8  46 

8  53 

9  01 

9  10 

9  20 

9  31 

9  46 

10  01 

10  18 

10  44 

""ii'24 

19  44 

25 

8  08 

8  13 

8  18 

8  22 

8  29 

8  35 

8  42 

8  50 

858 

9  08 

9  17 

9  80 

9  48 

9  67 

10  15 

10  38 

18  36N 

30 

800 

8  05 

8  10 

8  15 

8  20 

8  26 

8  32 

839 

8  46 

854 

904 

9  14 

9  24 

938 

9d3 

10  12 

,  17  20N 

Aug.  4 

7  51 

7  56 

800 

805 

809 

8  15 

820 

826 

8  33 

841 

8  48 

8  67 

907 

9  18 

9  81 

9  46 

!  15  57 

9 

7  42 

7  46 

7  50 

754 

758 

8  03 

8  07 

8  13 

8  19 

8  26 

8  32 

8  40 

8  49 

868 

909 

922 

14  28 

14 

7  32 

736 

7  39 

7  42 

7  46 

7  50 

7  .54 

769 

804 

8  10 

8  16 

8  23 

8  31 

888 

8  48 

868 

12  53 

19 

722 

7  24 

7  27 

7  30 

7  33 

7  37 

7  41 

7  45 

7  49 

7  54 

7  69 

805 

8  U 

8  18 

826 

888 

1  11  13 

24 

7  10 

7  13 

7  15 

7  19 

7  21 

7  25 

7  28 

7  31 

7  85 

7  39 

7  43 

7  48 

7  53 

758 

804 

8  11 

1    9  29N 

29 

6  59 

7  01 

7  03 

7  05 

7  07 

7  10 

7  13 

7  16 

7  19 

722 

7  25 

730 

7  34 

7  38 

7  43 

7  19 

7  40  N 

Sept.  S 

6  47 

6  49 

6  51 

6  52 

654 

6  56 

6.58 

7  01 

703 

706 

708 

7  12 

7  16 

7  19 

723 

7  28 

1    5  49 

8 

6  35 

6  37 

0  :W 

6  39 

6  41 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

6  55 

6  67 

700 

703 

707 

'    3  .')5 

13 

6  23 

6  24 

6  25 

6  26 

6  27 

6  29 

6  30 

6  31 

632 

634 

6  35 

6  37 

638 

6  41 

6  43 

6  65 

2  00 

18 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

623 

6  24 

0  03  N 

23 

5  59 

5  59 

5  59 

5  59 

5  59 

6  00 

6  00 

6  00 

600 

600 

600 

6  01 

602 

602 

602 

603 

1  54  S 

28 

5  47 

5  47 

5  46 

5  46 

5  46 

5  45 

5  45 

5  45 

5  44 

5  44 

643 

5  43 

6  43 

542 

6  42 

5  41 

3  51S 

Oct.    8 

5  35 

5  35 

5  34 

533 

582 

5  31 

5  31 

6  30 

529 

628 

526 

626 

625 

523 

622 

6  20 

5  46 

8 

523 

522 

5  21 

520 

5  19 

5  17 

5  16 

5  15 

5  13 

5  11 

6  10 

608 

506 

604 

602 

469 

7  40 

13 

5  11 

5  10 

5  09 

507 

606 

6  01 

5  02 

500 

4  58 

4  .55 

4  53 

450 

4  48 

4  46 

4  42 

489 

9  31 

18 

5  01 

4  59 

4  57 

4  55 

453 

4  50 

4  48 

4  46 

4  43 

4  40 

4  37 

4  33 

4  31 

427 

422 

4  18 

11  18 

23 

4  49 

4  48 

4  45 

4  44 

4  41 

4  38 

4  36 

4  82 

4  28 

4  24 

4  21 

4  16 

4  13 

408 

403 

3  67 

,13  02  8 

28 

4  38 

4  37 

434 

4  31 

4  28 

425 

4  22 

4  18 

4  14 

409 

406 

400 

365 

360 

8  43 

3  36 

14  40S 

Nov.  2 

429 

4  26 

4  23 

4  19 

4  16 

4  11 

408 

4  04 

3  59 

3.55 

3  49 

3  44 

3  37 

3  31 

326 

8  16 

.  16  12 

7 

4  20 

4  17 

4  14 

4  10 

4  05 

4  02 

3  57 

8  52 

3  47 

3  41 

8  35 

328 

322 

8  18 

305 

2  55 

1  17  38 

12 

4  12 

409 

4a5 

4  01 

356 

3  51 

8  46 

3  40 

335 

328 

3  22 

3  14 

3  05 

266 

2  46 

2  34 

1  18  55 

17 

4  0-1 

4  01 

3  57 

3  52 

8  47 

3  41 

3  86 

3  29 

328 

3  16 

3  08 

2  59 

2  51 

2  89 

227 

2  12 

20  a5 

22 

3  58 

8  53 

3  49 

3  43 

888 

3  32 

8  26 

3  19 

3  13 

3  04 

2  56 

2  46 

2  36 

283 

209 

1  60 

j  21  05S 

27 

3  52 

3  48 

3  43 

3  37 

3  82 

8  25 

3  18 

3  10 

3  M 

2  55 

2  46 

234 

2  23 

208 

1  49 

1  27 

21  5.5  S 

Dec.  2 

3  48 

8  44 

338 

332 

3  27 

3  19 

3  12 

804 

•2  57 

2  47 

2  37 

2  24 

2  11 

1  62 

1  81 

1  03 

22  36 

7 

3  45 

3  40 

3  25 

328 

3  22 

3  14 

3  07 

2  58 

2  49 

2  38 

227 

2  12 

1  67 

140 

1  12 

085 

23  04 

12 

3  44 

339 

333 

327 

3  20 

3  12 

305 

255 

2  46 

234 

2  23 

2  07 

1  61 

1  29 

058 

Does 

23  21 

17 

3  44 

338 

3  32 

3  26 

3  19 

3  11 

303 

254 

2  44 

282 

220 

2  04 

147 

124 

0  49 

not 

23  27 

22 

3  47 

3  41 

3  36 

8  29 

322 

3  14 

306 

2  56 

2  47 

2  35     2  23 

206 

1  49 

1  25 

0  49 

rise 

1  23  218 

27 

8  49 

3  43 

3  37 

3  81 

8  24 

3  16 

308 

250 

2  49 

287 

225 

209 

162 

130 

056 

Dec.  11 

to 
Jan.  2. 

23  038 

Jan.   1 

354 

8  49 

3  43 

886 

380 

822 

8  14 

805 

256 

244 

282 

2  17 

2  02 

1  40 

1  11 

506 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Decli- 
na- 
tion. 

*SSJ^- 

N(ynh  iMtUude, 

69° 

70° 

71° 

720 

73*' 

740 

75° 

76° 

770 

78° 

80° 

82° 

84° 

86° 

SBP 

9P 

o      t 

23  068 
22  87 
2158 
2108 
20  07 
18  58 
17  898 

16188 
14  40 

13  01 
1116 

9  288 

7  308 

534 

337 

1398 

0  20N 

218N 

415N 
609 
802 
951 
1186 
1315N 

14  SON 
1619 

17  42 

18  55 
1958 
2100 

.2148N 

22  28N 

22  57 
2317 

23  26 
23  25 
2S14N 

22  52N 
22  21 
2140 
20  50 

19  50 
18  4SN 

17  28N 
16  06 
14  37 

13  03 
1123 

9  39N 

7  51N 

600 

407 

211 

0  15N 

1428 

3  89S 
535 
728 
9  20 
1108 
12  518 

14  30S 

16  03 

17  29 

18  48 

19  58 

20  59S 

2151S 

22  32 

23  02 
123  20 

23  27 
23  22S 

23  05S 

Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 

12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
81 

June  5 
10 
15 
20 
25 
30 

July  5 
10 
16 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 

Oct.    3 
8 
13 
18 
23 
28 

Nov.  2 
7 
12 
17 
22 
27 

Dec.  2 
7 

12 
17 
22 
27 

Jan    1 

A.m. 
Rifles 
Jan.  11 
1153 
1105 
10  35 
10  05 
9  39 

9  15 
853 
829 
807 
745 

722 
659 
638 
6  16 
554 
5  31 

509 
4  47 
424 
4  01 
337 
3  13 

2  47 
220 
1  50 
1  13 

h.m. 

8und 

Nov.27 

to 

Jan.  16 

1103 

10  26 

956 

928 
908 
838 
8  14 
730 

726 

7  52 
689 
6  16 
558 
529 

506 
442 
4  18 
858 
828 

8  01 

2  33 
202 
1  24 
025 

h.m. 
oesnot 
Nov.22 

to 
Jan.  21 

"io'w" 

10  16 

9  43 
9  14 
848 
8  22 
756 

7  31 
706 
6  41 
6  16 
5  52 
526 

508 
437 

4  12 
345 
3  17 

2  48 

2  15 
1  37 
043 

Km. 
riae- 
Nov.U 

to 
Jan.2fi 

"ii'ss" 

10  44 

10  03 
928 
858 
8  30 
802 

735 
709 
6  43 
6  18 
552 
525 

500 
432 
405 
335 
3  05 
2  33 

1  55 
1  05 

A.m. 
Sundc 
Nov.14 

and 

Jan.24: 

77 

days. 

11  18 

10  23 
944 
9  11 
889 
809 

7  40 
7  13 
646 
6  18 
5  50 
522 

455 
426 
368 
325 
2  52 
2  13 

125 

h.  m.  .  h.  m.     h.  m. 
>e8  not  rise  between— 
Nov.lONov.  6  Nov.  4 

and  1  and  1  and 

Feb.  2:  Feb.  6;  Feb.  9 

85          93          98 

days,  days,  ,  days. 

A.  911.       A.  111.       A.  911.       A.  HI. 

8un  does  not  rise  between— 
Nov.  1  Oct.  28  Oct.  23  Oct,  M 

and      and      and      and 
Feb.ll;  Feb.l4:  Feb.20;  Feb.26 

103        110        121        138 
days.    days.    days.    days. 

A.  wl»       A.  911,       A«  ctL.       m»  S. 

3un  does  not  rise  betweexk— 
Oct.  12|Oct.   7lOct.    lSept27 

and      and      and    1  and 
Mar.  8;  Mar.  8:  Mar  J3;  liar.14 

148        158        1«4         its' 
days,    daj-s.    days,     days.) 

1108 
10  06 
925 
8  51 
8  18 

7  47 
7  17 
648 
6  19 
5  49 
520 

5  01 
4  19 
3  49 
3  12 
234 
1  48 

0  37 

11  63 
10  81 
943 
903 

828 

7  65 
7  22 
6  51 
6  19 
5  48 
5  17 

445 
4  12 

889 
2  58 
2  13 
1  08 

i 

11  28 
10  11 
9  18 
840 

803 
728 
654 
6  21 
5  47 
5  14 

4  40 

353 
326 
240 
1  47 

1 , 

10  36 
938 

854 

8  13 
734 
6  57 
6  21 
645 
509 

432 
858 
8  10 
2  15 
0  46 



10  10 
9  12 

825 
7  41 
702 
622 
5  43 
506 

4  24 
340 
2  51 
146 

10  06 

856 
800 
7  11 
625 
538 
4  61 

400 
308 
1  47 

952 
832 
728 
629 
5  31 
4  31 

323 

1  54 

988 
766 
636 
5  18 
855 

205 

922 
650 
453 
230 

7  32 
3  30 



1 





............ 

1 

t 

1 

1             1 

1 

:::::::i::::::;  ::::::: 

1 



1      1 

1   .. 

, 

; 1 



1 

1 

T 

1 1 

"* 

1 

*! 

Sund( 
May  21 

and 
July23; 

days. 

)e8not 

May  16 

and 

days. 

setbeti 
May  12 

and 
July31; 

days. 

yeen— 
days. 

Sund( 
May  5 

and 
Aug.  8; 

96 
days. 

)esnot 

May  2 

and 

days. 

9etbet\ 
Apr.  28 

and 
Aa..X5.. 

days. 

veen— 
Apr.  26 

and 
Aug.l8; 

116 
days. 

1 

Sun  does  not 

Apr.  22  Apr.  19 

and      and 

A^22;Au^«: 

days. .  days. 

i 

tetbetv 
Apr.  14 

and 
A»^»; 

days. 

eeen— 

Apr.  i 

and 

days. 

"1 

Sun  does  not  set  between— 
Apr.  3Mar.29Mar.24Mar.I9 

and  1  and   1  and  j  and 

days.  1  days.  '  days,    day- 



1 

j 1  ,  .  .. 

1 

1             ' 

1 

, 

1 

0  44 

1  29 

2  04 
235 
258 
320 

3  43 

4  03 

4  23 

4  43 
502 
520 
539 

5  59 

6  17 
6  35 

6  55 

7  15 
736 

7  57 

8  19 

8  42 
906 

9  31 
9  58 

10  34 

Sund< 

Dec.  3 

and 

Jan.lO: 

39 
days. 

1 

:::::::!:;:::::  :::::::i; 

0  51 

1  41 

2  16 

2  45 

3  10 
3  34 

3  57 

4  18 
4  59 

4  59 

5  19 

5  39 
559 

6  18 
6  39 

6  59 

7  20 

7  42 
8a5 

8  29 

8  55 

9  23 
9  54 

10  31 

, 

■'      1       1 

I  09 

1  57 

2  20 
256 
325 

3  49 

4  12 

4  33 
456 

5  17 
638 

5  59 

6  21 

6  42 

7  04 
7  26 

7  50 

8  14 

8  40 

9  10 
9  42 

10  22 

1 . 

1 

... 

i  23 
2  10 

2  44 

3  13 
340 

4  06 

4  29 
453 

5  15 

5  38 
600 

6  22 

6  45 

7  08 
7  32 

7  58 

8  25 

8  54 

9  28 

10  09 

11  16 

0  40 

1  44 

2  26 
300 

3  30 

3  57 

4  22 

4  48 

5  12 

5  36 
600 

6  23 

6  48 

7  13 
739 
807 

8  38 

9  11 
954 

11  10 

! 

1 

1  00 

2  05 

2  44 

3  18 

3  48 

4  16 

4  44 

5  10 

5  26 

6  01 

6  26 

6  52 

7  19 

7  47 

8  18 

8  52 

9  33 
10  25 

1 

1  35 

2  26 

3  05 

3  37 

4  08 

4  38 

5  06 

5  34 

6  01 

6  26 

6  52 

7  19 

7  47 

8  18 
8  52 

10  04 

0  44 

2  01 

2  45 

3  24 

4  00 

4  33 

5  US 
533 
603 

6  31 

7  02 

7  34 

8  07 

8  49 

9  35 

10  45 

1 

127 
2  37 

308 
348 
4  25 

4  57 

5  31 

6  03 

634 

7  08 

7  43 

8  20 
908 

10  15 

1  55 

2  49 
336 
4  17 
4  54 
529 
604 

6  38 

7  15 
755 

8  41 
936 

1  54 

3  03 
356 

4  42 
525 
608 

6  51 

7  87 

1 

1  58 
320 
423 

5  18 

6  12 

7  08 

8  Od 

........... 

2  08 
350 
5  07 
620 

736 
9  10 

................... 

230 
444 

635 

840 

.......... 

329 
7  21 

8  28  r    ^  ^4 

9  32 

1 

1 

1 

! 

1 

'                 i 

t              1 

1 

1 



1 

::::::::::::: 

..............  1 

es  not  T 
Nov.27 

and 

Jan.l6: 

51 

days. 

^sebet^ 
Nov.22 

and 

Jan.21; 

61 

days. 

veen— 
Nov.18 

and 

Jan.25; 

69 

days. 

Sun  dc 
Nov.14 

and 
Jan.29; 

77 
days. 

►e^notr 
Nov.lO 

and 
Feb.  2: 

85 
days. 

ise  bet\ 
Nov.  6 

and 
Feb,  6; 

93 
daj'B. 

veen— 
Nov.  4 

and 
Feb.  9; 

98 
days. 

Sun  dc 
Nov.  1 

and 

Feb.ll: 

103 

days. 

►es  not  r 
Oct.  28 

and 

Feb.l4; 

110 

days. 

ise  beti 
Oct.  23 

and 

Feb.20: 

121 

days. 

veen— 
Oct.  17 

and 
Feb.26; 

133 
days. 

Sun  df 
Oct.  12 

and 
Mar.  3; 

143 
days. 

>e8not] 
Oct.    7 

and 
Mar.  8; 

1S8 
days. 

isebeti 
Oct.    1 

and 
Mar.lS; 

days. 

reen— 

9eptJ7 
and 

Mar.]<^ 

1T3 

day^ 











- 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Decli- 
na- 
tion. 

Approz. 
date. 

1 
North  Latitude. 

69° 

70° 

710 

720 

780 

740 

750 

76° 

770 

78° 

80°        82° 

84° 

86° 

88° 

909 

o    / 
23  038 
22  34 
2153 
2102 
20  01 
18  50 
17  318 

16  048 
14  30 
12  61 
1106 
9168 

7188 

523 

325 

127S 

082Ii 

2  SON 

4  26X 

6  21 
813 

Jan.  1 
6 
U 
16 
21 
26 
81 

Feb.  6 
10 
15 
20 
26 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
26 
31 

June  6 
10 
15 
20 
25 
30 

July  6 
10 
15 
20 
26 
90 

Aug.  4 
9 
14 
19 
24 
29 

8ept.  8 
8 
13 
18 
23 
28 

Oct.    8 

8 
13 
18 
23 
28 

h.m. 
Rises 
Jan.  11 
034 
124 
152 
2  24 
260 

8  16 
8  40 
402 
423 
4  44 

606 
526 
644 
684 
628 

6  42 

7  02 
721 
740 

8  01 
823 
844 

907 

936 

10  02 

10  40 

h.m. 
8und 

Nov.27 
to 

Jan.  16 
125 
208 
234 

803 
829 
868 
4  16 
488 

602 
623 
543 
604 

6  24 
644 

706 
726 

7  47 
809 
832 

8  67 

9  24 
954 

10  31 

11  43 

A.  TO. 

oesnot 
Nov.22 

to 
Jan.  21 

A.m. 
rise- 
Nov.l« 

to 
Jan.  26 

h.m. 
Sundc 
Nov.  14 

and 
Jan.24; 

77 
days. 

108 

206 
245 

3  19 
860 

4  18 

446 

5  12 

6  87 
602 
626 
660 

7  16 
742 
808 
886 
908 
945 

10  32 

h.m. 
>esnotT 
Nov.lO 

and 

Feb.  2; 

86 

days. 

h.  m, 
ittebet\ 
Nov.  6 

and 

Feb.  6; 

98 

days. 

h.  tn. 
eeen— 
Nov.  4 

and 

Feb.  9; 

98 

days. 

h.m. 
Sundc 
Nov.  1 

and 
Feb.ll; 

108 
days. 

A.m. 
^esnotr 
Oct.  28 

and 
Febil4; 

110 
days. 

h.  TO 
Isebeti) 
Oct.  23 

and 

Feb.20; 

121 

days. 

k.  TO. 

eeen— 
Oct.  17 

and 

Feb.26; 

188 

days. 

h.  TO.       A.  TO.      A.  TO.       A.  TO. 

Sun  does  not  rise  between— 
Oct.  12  Oct.   7  Oct.   18ept27 

and      and      and      and 
Mar.  8;  Mar.  8;  Mar.lS;  Mar.18; 

148        158        164        178 
days.    days.    days.    days. 

184 
2  14 

2  47 
8  16 
344 
409 
483 

4  67 
6  19 
6  41 
603 
6  24 

6  46 

708 
730 

7  62 

8  17 
843 

9  11 

9  40 

10  14 

11  17 

038 

1  48 

2  29 
802 
388 
400 

4  26 

452 

5  16 
640 
60S 

6  26 
648 

7  12 
736 
800 
827 
855 
926 

10  03 
10  56 

1  82 

2  26 
308 
389 
4  10 

4  41 
508 
685 

6  01 
627 
664 

7  21 

7  49 

8  17 

8  49 

9  25 
10  12 

1184 

0  38 

200 
2  47 
826 
4  01 

488 
603 
632 
600 
628 

6  57 

726 

7  57 
829 
906 
9  49 

11  02 

1  18 
228 
8  10 
860 

426 
468 
529 
600 
630 
7  01 

7  88 
807 
843 
925 
10  18 

187 
260 
837 

4  16 
462 
526 
550 
682 
705 

740 
8  18 
900 
946 

042 
2  24 

8  31 

406 
445 
622 
669 
634 
7  11 

7  48 
828 

9  14 
10  22 

2  29 

886 
427 

5  14 

6  67 
6  41 
726 

8  13 
909 
10  26 

2  42 
8  57 
4  58 
664 
650 

7  47 

8  62 
10  24 

300 
438 
6  49 
706 
826 

10  18 

3  87 
639 
788 
10  02 

609 
9  16 

Rises 
Mar.l9 

10  01 

1146 

13  25N 

14  59N 

16  27 

17  48 
19  02 

20  04 

2105 
2153N 

22  3  IN 

23  00 
2318 
23  26 
23  24 
23  12N 

22  50N 
22  17 
2135 

1 

:::::::i::::::: 

Sundc 

May  21 

and 

ruly23; 

days. 

>e8not 

May  16 

and 

days. 

ietbet\ 

May  12 

and 

JulySl: 

days. 

veen— 

May  9 

and 

days. 

8undc 

May  5 

and 

AU..8: 

days. 

•esnot 
May  2 

and 

Aug.12; 

103 

days. 

jet  bet^ 

Apr.  28 

and 

Aug.l5; 

110 

days. 

reen— 

Apr.  26 

and 

days. 

Sund( 

Apr.  22 

and 

days. 

>esnot 

Apr.  19 

and 

days. 

!et  betv 

Apr.  14 

and 

days. 

veen— 

Apr.  f 

and 

days. 

Sundc 

'SI:' 

days. 

>e8not 

Mar.29 

and 

days. 

set  bet\ 

Mar.24 

and 

days. 

veen— 

Mar.  19 

and 

*?^^= 

days. 

:::::::i::::::: 

1 

20  44 

1 

19  44 

11  16 
10  35 

..  ..    1  -  - 

18  36N 

11  1ft 

17  20N 

1 
10  05     10  27 

10  56 

15  67 

9  35       9  62 

10  12 
937 
906 
8  87 
8  10 

7  44 

7  19 
6  54 
6  29 
6  OH 
5  41 

5  16 
4  51 
426 
4  02 
337 
3  10 

246 

'2  Ifi 

10  31 
9  65 
920 
8  47 
8  18 

7  51 
7  25 
658 
6  82 
6  06 

5  41 

6  15 
4  47 
423 
356 
3  29 
300 

2  30 
1  56 
1  15 

11  19 
10  19 
9  37 
9  02 
8  29 

7  59 
7  30 
7  02 
6  32 
6  07 
5  40 

5  12 
4  45 
4  17 
3  49 
3  18 
2  47 

*  2  13 
1  34 

::;::::!::::::: 

14  28 

9  09 

9  22 

ii  06 

11  02 
9  18 
840 

8  08 
7  37 
7  05 
6  37 
608 
5  39 

5  10 
4  41 
4  11 
3  40 
307 
2  41 

150 
056 

12  53 

8  43 
8  19 
755 

7  32 

864 
828 
803 

7  »R 

10  28 
9  37 
855 

8  19 
7  45 

7  13 
6  42 
6  11 
640 

5  09 
4  38 
405 

8  31 
2  54 
2  12 

1  18 

1126 
10  02 
9  12 

8  31 
754 
7  18 
6  44 
6  11 
538 

505 
4  31 
356 
3  18 
2  36 
1  47 

0  30 

1113 

10  34 
984 

8  45 

9  29N 

10  01 
9  04 

1 

i 

7  40N 
5  49 
3  55 

2  00 

0  03N 
1548 

3  518 

9  56 

1 

7  09       7  14 
6  48       6  51 
625       627 
6  03       6  04 

6  41  1    6  41 

5  19       5  18 

8  08       8  14 

8  47 
7  52 
702 
6  15 
529 

442 
354 
2  59 
1  50 

9  48 
825 
720 
6  21 
6  24 

4  24 
3  20 
1  58 

7  25 
6  49 
6  13 
5  37 

506 
425 
346 
304 
2  13 

7  31 
6  51 
6  13 
5  34 

4  66 
4  18 
3  34 
245 
1  47 

9  31 
7  57 
6  30 
5  14 

^3  54 
2  14 

1 

903 
6  50 
455 

2  42 

1 

7  51 
3  56 

Sets*  1 
3ept26 

5  46 

458 
4  36 
4  14 
3  51 
3  29 

3  06 
2  44 
2  20 
154 
1  30 
058 

8und( 
Dec.  3 

and 

Jan.lO; 

39 

days. 

4  55 
4  31 
4  58 
3  44 
3  20 

2  56 
2  30 

7  40 

9  31 

11  18 

13  023 

1  04 

14  408 

Nov.  2 

16  12                 7 

17  38               12 

2  03  1     1  42 
1  33  1     1  03 

18  55               17 

20  a5    1          22 

056 

1 

21  05S '           27 

1 

21  558 
'  22  do 

23  04 
1 23  21 

23  27 
,23  218 

'23  03  8 

Dec.  2 
7 
12 
17 
22 
27 

Jan.   1 

JC8  not 
Nov.27 

and 

Jan.l6; 

51 

days. 

'i»e  bet 
Nov.22 

and 

Jan.21: 

61 

days. 

ween— 
Nov.ia 

and 

Jan.25; 

69 

days. 

8und< 
Nov.14 

and 

Jan,29; 

77 

days. 

jesnot 
Nov.lO 

aqd 

Feb.  2; 

85 

days. 

■Ise  bet 
Nov.  6 

and 

Feb.  6; 

93 

days. 

ween— 
Nov.  4 

and 

Feb.  9; 

98 

days. 

Sund( 
Nov.  1 

and 

Feb.ll; 

103 

days. 

Jesnot 
Oct.  28 

and 

Feb.l4; 

110 

days. 

•iae  bet 
Oct.  23 

and 

Feb.20; 

121 

days. 

ween— 
Oct.  17 

and 

Feb.26; 

133 

days. 

8und( 
Oct.  12 

and 

Mar.  3; 

143 

days. 

>e8not 
Oct.    7 

and 

Mar.  8; 

153 

days. 

ise  bet 
Oct.    1 

and 

Mar.13; 

164 

days. 

ween— 
8ept.27 

and 
Mar.18; 

173 
days. 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


- 

' 

Soiith  Latitiule. 

, 

Declina- 

Approx. 

tion. 

date. 

!    o 

0° 

2° 

4° 

6° 

8° 



A.  m. 

10° 

11° 
h.in. 

V29 
h.  m. 

13° 
A.  VI. 

14°   '    15° 
A.  m.   A.  m. 

16° 

170 

18° 

l*F     xr 

/ 

A.  m. 

k.  m. 

h.  m. 

h.m. 

h.  m. 

A.  m. 

A.  TO. 

A.  m. 

A,  m.  4.1^. 

■    23 

05  8 

Jan.     1 

5  59 

5  55 

5  52 

6  49 

5  4.1 

5  42 

540 

5  38 

5  36 

5  34     5  33 

6  31 

529 

5  27 

.vjA    f.j:. 

22 

37 

6 

G  02 

5  59 

6  5<; 

5  52 

5  49 

6  45 

5  44 

5  42 

5  40 

5  38     5  37 

5  35 

533 

5  31 

5  2»   .vr 

21 

58 

11 

604 

6  01 

5  58 

5  ;v, 

5  51 

5  47 

5  45 

5  44 

5  42 

5  40     5  39 

5  37 

5  85  ;  5  Si 

5  31    f.'>( 

21 

08 

16 

6  06 

6  03 

6  00 

5  57 

5  54 

5  50 

5  48 

5  47 

5  45 

5  43     5  42 

5  40 

5  38     5  36 

5S.5    :.:.> 

20 

07 

21 

6  07 

6  M 

6  01 

608 

5  ^'^ 

6  52 

5  51 

5  49 

5  47 

5  46     5  44 

5  43 

5  41  '  5  39 

5  3.«i    f.u. 

18 

58 

26 

6  09 

6  06 

6  04 

6  01 

55s 

5  5S 

5  54 

5  52 

5  51 

5  50     5  48 

6  46 

5  45  :  5  43 

5  4i    J  *,i 

1    17 

39  S 

31 

6  10 

G  07 

6  05 

6  02 

6  00 

5  57 

5  56 

5  fw 

5  53 

5  52  1  5  51 

5  49 

5  48  .  5  46 

5  4-'>    0  44 

16 

13  S 

Feb.     6 

6  10 

6  0S 

6  06 

6  04 

6  01 

5  58 

5  57 

5  56 

5  54 

5  53     5  52 

5  51 

550  !  5  48- 

5  47     :.  4^ 

U 

40 

10 

6  11 

609 

6  07 

6  05 

6  02 

6  00 

6  00 

5  58 

5  57 

5  66  .  5  55 

5M 

5  53     5  52 

ofii   s:t^ 

13 

01 

15 

6  11 

6  09 

6  07 

()  06 

6  03 

6  01 

6  01 

6  00 

5  59 

6  58  ■  5  57 

5  66 

5  65     5  51 

5  53    .^:.J 

11 

1« 

20 

6  10 

6  09 

6  07 

6  06 

6  04 

6  02 

6  02 

6  01 

600 

5  59 

5  58 

5  57 

6  57     5  56 

5  55    h:^ 

.      9 

28  S 

25 

6  10 

6  09 

6  07 

6  0(i 

6  04 

6  03 

6  02 

G  02 

6  01 

6  00 

600 

5  59 

0  Wl   j   0  Oo 

5  57    5:< 

1 

:    7 

30  S 

Mar.    2 

6  09 

6  08 

607 

6  06 

6  at 

6  03 

6  02 

6  (Tl 

6  01 

600  '  6  00  i  5  69 

5  59  I  5  58 

5  5fi    5:: 

5 

3-1 

7 

6  07 

6  07 

6  06 

6  06 

6  04 

6  01 

6  03 

6  03 

6  03 

6  02     6  02 

6  01 

6  01  <  6  00 

6  t«>    6  <« 

3 

37 

12 

6  06 

6  0<i 

6  to 

6  05 

6  04 

6  01 

6  04 

6  04 

6  03 

603 

6  03 

6  02 

6  02     6  02 

6  02    f. ' : 

1 

39  S 

17 

6  05 

6  0-1 

6  04 

6  W 

6  04 

6  04 

6  04 

6  04 

6  04 

604 

6  03 

6  03 

6  03     6  03 

6  03    fit 

0 

20  N 

22 

6  03 

6  03 

6  03 

6(M 

6  W 

6  04 

6  04 

6  04 

6  04 

604 

6  04 

6  04 

601  <  6  01 

6  04  4  t'  W 

2 

18  N 

27 

6  02 

6  02 

6  02 

603 

6  03 

6  04 

6  04 

604 

6  04 

604 

6  0'> 

6  05 

6a5     6  05 

6  05  ■  «5 1». 

4 

15  N 

Apr.     1 

600 

6  01 

6  01 

6  02 

6  03 

6a3 

6  03 

6  03 

603 

6  04     604 

601 

605 

6  05 

6  05     ti  {*'• 

6 

09 

6 

5  59 

6  00 

600 

602 

6  02 

6  03 

6  04 

604 

605 

6  05 

606 

6  06 

607 

6  07 

6  tt^    S  <> 

8 

02 

11 

5  67 

6  59 

600 

6  01 

6  02 

603 

6  01 

604 

6  0') 

6  06 

606 

6  07 

608 

6  08 

6  119    6  iti 

9 

51 

16 

6  56 

5  58 

5  59 

6  00 

6  02 

6  03 

604 

6  03 

6  00 

6  06 

6  07 

608 

609 

6  09 

6  10    6  11 

11 

35 

21 

5  55 

5  57 

6  58 

6  00 

6  02 

603 

6  04 

6  O*) 

6  06 

6  07     6  08 

609 

6  10 

6  11 

6  12    6  12 

13 

15  N 

26 

6  64 

6  6(5 

6  68 

6  00 

6  02 

6  03 

604 

6  ^ 

6  06 

6  07     6  08 

609 

6  10 

6  11 

6  12    6  13 

14 

50  N 

May    1 

563 

5  56 

6  58 

600 

6  02 

604 

6  05 

6  06 

6  08 

609 

6  10 

6  11 

6  12 

6  13 

6  14    6  1>' 

16 

19 

6 

5  53 

665 

5  58 

6  00 

6  02 

605 

6  06 

6  07 

609 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16    6  1: 

17 

42 

11 

6  52 

6  65 

6  58 

600 

6  03 

605 

6  07 

608 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  18     6  19 

18 

55 

16 

5  62 

5  55 

5  58 

6  01 

603 

606 

6  08 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

6  20    CT. 

19 

58 

21 

6  52 

6  56 

5  58 

6  01 

6  04 

6  07 

6  09 

6  10 

6  12 

6  14  1  6  15 

6  17 

6  18 

6  20 

6  22    6 -3 

21 

00 

26 

5  53 

656 

6  69 

fi02 

6  05 

6  08 

6  10 

6  12 

6  13 

6  15  1  6  17 

6  18 

620 

6  21 

6  2:i    6  i'^ 

21 

48  N 

31 

5  53 

5  57 

600 

6  03 

6  06 

6  10 

6  12 

6  13 

6  15 

6  16  1  6  18 

620 

6  22 

623 

6  Ho     f.T, 

22 

28  N 

June    6 

5  54 

6  58 

6  01 

6  05 

6  08 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

622 

6  23 

6  25 

6  27  1  6  -i 

22 

67 

10 

5  55 

5  59 

6  02 

606 

609 

6  12 

6  14 

6  16 

6  18 

620 

6  21 

623 

625 

6  27 

6  29    6vn 

23 

17 

16 

6  56 

6  00 

6U3 

6  07 

6  10 

6  13 

6  14 

6  16 

6  18 

620 

622 

6  23 

625 

6  27 

6  29    »>•'! 

23 

26 

20 

5  57 

6  01 

604 

608 

6  11 

6  15 

6  17 

6  18 

6  20 

6  22     6  24 

6  26 

628 

6  30 

6  32    -^  C: 

23 

25 

25 

6  68 

6  02 

606 

609 

6  12 

6  16 

6  18 

6  19 

6  21 

6  23  .  6  25 

6  27 

629 

6  81 

6  32    »;  ;^ 

•23 

14  N 

30 

5  59 

603 

606 

6  10 

6  IS 

6  16 

6  17 

6  19 

6  21 

6  23  ,  6  26 

627 

629 

6  31 

6  32    6^ 

22 

52  N 

July     6 

600 

6  04 

6  07 

6  11 

6  14 

6  17 

6  18 

620 

6  21 

623 

6  25 

627 

629 

6  31 

6  33    6  5^ 

22 

21 

10 

6  01 

0  04 

6  08 

6  U 

6  14 

6  18 

6  19 

6  21 

6  23 

6  24 

6  26 

628 

630 

6  82 

6  33     6  ;V. 

21 

40 

15 

602 

6  05 

608 

6  11 

6  14 

6  18 

6  19 

6  21 

6  23 

6  24 

6  26 

628 

629 

6  31 

6  S3    6:>^ 

20 

60 

20 

602 

6  05 

6  08 

6  11 

6  14 

6  17 

6  19 

6  21 

6  22 

6  24  .  6  25 

6  27 

628 

6  30 

6  32    6  :13 

19 

50 

26 

602 

6  06 

608 

6  11 

6  14 

6  17 

6  18 

6  20 

6  21 

6  23     6  24 

626 

6  27 

6  29 

6  30  j  6  ri2 

18 

48  N 

30 

6  02 

6  06 

606 

6  11 

6  13 

6  16 

6  17 

6  19 

620 

6  21  ,  6  23 

624 

6  26 

6  27 

6  28     6  .H' 

17 

28  N 

Aug.    4 

602 

6  05 

607 

6  10 

6  12 

6  15 

6  17 

6  18 

6  19 

6  21  1  6  22 

6  23 

6  25 

6  26 

6  27    6  Jy 

16 

06 

9 

6  02 

6  04 

606 

608 

6  11 

6  13 

6  14 

6  15 

6  16 

6  18  1  6  19 

6  20 

6  21 

6  22 

6  24     6  5^ 

14 

37 

14 

6  01 

6  03 

6  05 

6  07 

609 

6  11 

6  12 

6  13 

6  14 

6  15     6  16 

6  17 

6  18 

6  20 

6  21     6  i 

13 

03 

19 

600 

6  02 

604 

605 

6  07 

609 

6  10 

6  10 

6  12 

6  12     6  13 

6  14 

6  15     6  16 

6  17     6  b 

11 

23 

24 

659 

6  01 

6  03 

601 

606 

6  07 

6  08 

6  09 

6  10 

6  11     6  11 

6  12 

6  13     6  14 

6  15    6  r^ 

9 

39  N 

29 

6  57 

6  58 

6  00 

6  01 

6  02 

604 

604 

605 

606 

6  06     6  07 

608 

608     6  09 

6  10     6  in 

7 

61  N 

Sept.    3 

5  66 

6  57 

658 

5  59 

6  00 

6  01 

6  01 

6  02 

602 

603     6  03 

604 

604 

6  05 

6  06     t)  i»' 

6 

00 

8 

6  54 

5  55 

556 

6  56 

5  67 

5  58 

5  58 

5  69 

5  59 

5  59     6  00 

600 

600 

6  01 

6  02     6  .J 

4 

07 

13 

6  62 

563 

6  53 

5  64 

564 

5  55 

6  55 

5  56 

5  65 

5  56     5  56 

566 

556 

5  67 

5  57     5  ?>- 

2 

11 

18 

6  51 

5  51 

6  61 

5  51 

5  61 

6  52 

5  52 

5  62 

5  62 

5  52     5  52 

5  52 

662 

5  62 

5  53     3  'wl 

0 

15  N 

23 

5  49 

6  49 

6  49 

6  49 

5  49 

5  49 

6  49 

6  49 

5  49 

5  49     5  49 

5  49 

5  49 

5  49 

5  49     54y 

1 

42  8 

28 

5  47 

6  47 

646 

5  46 

6  46 

6  46 

5  46 

5  46 

5  46 

6  46     5  46 

5  46 

645 

5  45 

5  45  .  5  tS 

3 

39  S 

Oct.     3 

5  45 

5  45 

6  44 

6  44 

5  43 

643 

5  43 

5  43 

6  42 

5  42     5  42 

5  41 

5  41  I  5  41 

1 
5  40  .  5  +.! 

5 

35 

8 

5  44 

6  43 

5  42 

5  41 

6  40 

6  40 

5  39 

689 

5  38 

5  38  1  6  37 

5  37 

536     5  36 

5  35    5  a? 

7 

28 

13 

6  43 

6  41 

5  40 

5  39 

6  38 

5  87 

6  36 

6  86 

5  35 

6  35  1  5  34 

533 

533     632 

5  31     5  SI 

9 

20 

18 

5  42 

5  40 

638 

5  37 

6  36 

5  36 

5  35 

6  31 

5  33 

5  33  i  5  32 

5  31 

530     5  29 

5  29    5  •> 

11 

08 

23 

5  41 

5  39 

6  37 

5  36 

534 

5  33 

6  33 

6  32 

6  31 

630     529 

628 

527  1  526 

5  25     5i4 

12 

51  8 

28 

6  40 

6  88 

536 

534 

5  32 

6  81 

6  31 

5  30 

5  29 

6  27  '  5  27 

525 

5  24 

523 

5  22     5  21 

14 

30  8 

Nov.    2 

6  40 

538 

535 

5  33 

6  31 

5  29 

5  28 

5  27 

5  26* 

5  24     5  24 

6  22 

5  21 

5  20 

5  19  1  5  If 

16 

03 

7 

6  40 

538 

635 

533 

630 

5  28 

5  27 

6  26 

5  24 

5  23     5  22 

520 

5  19 

5  18 

5  16  I  5  !n 

17 

29 

12 

5  40 

538 

5  36 

5  33 

530 

5  27 

5  26 

625 

5  23 

5  22     5  21 

5  19 

5  18 

5  16 

5  15  ,  5  :;i 

18 

48 

17 

6  41 

688 

635 

6  83 

6  30 

5  27 

5  26 

5  24 

6  23 

5  21     5  20 

5  18 

5  17 

5  15 

5  14  !  5  \-l 

19 

58 

22 

5  42 

6  39 

5  36 

5  34 

6  30 

5  27 

5  26 

5  24 

5  23 

5  21     6  20 

5  18 

5  16 

5  15 

5  13  ,  5  :i 

20 

59  8 

27 

644 

6  40 

6  87 

5  35 

6  31 

5  28 

5  27 

5  25 

5  23 

522  i  520 

5  18 

5  16     5  15 

5  13 

5  11 

21 

51  8 

Dec.     2 

5  46 

6  42 

539 

636 

5  32 

5  29 

5  28 

5  26 

5  24 

5  22  {  5  21 

5  19 

5  17  '  5  15 

5  13 

5  11 

22 

32 

7 

6  47 

6  43 

5  40 

5  37 

6  33 

5  30 

6  28 

5  26 

5  26 

5  23  1  5  21 

5  19 

5  17     5  15 

5  13 

5  11 

23 

02 

12 

550 

6  46 

5  43 

540 

536 

5  32 

530 

^28 

6  26 

5  24     5  23 

5  21 

5  19  '  5  17 

5  15 

5 :-' 

23 

20 

17 

5  62 

5  49 

6  45 

5  42 

538 

5  34 

5  32 

5  30 

528 

5  26     5  25 

5  28 

5  21     5  19 

6  17 

5  I' 

23 

27 

22 

664 

6  61 

6  48 

5  44 

5  41 

6  37 

5  35 

5  34 

5  32 

5  30     528 

526 

524     5  22 

520 

5 :- 

23 

22  8 

27 

6  67 

654 

550 

5  47 

5  43 

539 

5  37 

5  35 

533 

5  31     5  30 

528 

526  ,  524 

5  22  1  5  3 

23 

05  8 

Jan.     1 

5  69 

555 

5  62 

5  49 

5  45 

5  42 

5  40 

588 

5  36 

534     633 

5  31 

5  29     5  27 

5  25  '  5  23 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


509 


South  Latitude. 

De 

nlina- 
on. 

Approx. 
date. 

I 

1 

0° 

29 

4P 

&> 

8° 

10° 

11° 

12° 

13° 

14° 

150 

IGP 

170 

18° 

19° 

20° 

o 

/ 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h,m. 

h.m. 

h.m. 

h.  m. 

h.m. 

h.m. 

h.m. 

h.  VI. 

h.m. 

h.  m. 

h.  m. 

h.m. 

23 

03  S 

Jan.     1 

608 

6  12 

6  15 

6  18 

6  22 

628 

6  27 

629 

6  31 

6  32 

684 

6  36 

6  38 

6  40 

6  42 

644 

2-J 

34 

6 

6  10 

6  14 

6  17 

620 

6  24 

627 

6-29 

6  31 

6  32 

6  34 

686 

638 

6  40 

6  41 

6  43 

6  45 

21 

63 

11 

6  12 

6  16 

6  18 

6  22 

6  26 

6  28 

6  29 

6  31 

633 

634 

6  86 

6  88 

6  40 

6  41 

6  43 

6  45 

21 

02 

16 

6  14 

6  17 

6  20 

6  23 

626 

6-29 

6  30 

6  32 

6  33 

6  34 

6  37 

6  88 

6  40 

6  42 

6  43 

6  45 

20 

01 

21 

6  15 

6  18 

6  21 

6  24 

6  27 

630 

6  32 

6  33 

6  35 

6  36 

638 

6  39 

6  41 

6  43 

6  44 

6  46 

18 

M 

26 

6  17 

6  20 

622 

6  25 

6-28 

630 

6  32 

6  33 

6  35 

6  36 

6  88 

6  39 

6  40 

6  42 

6  44 

6  45 

17 

31  S 

31 

6  17 

6  20 

6  23 

6  25 

6  28 

6  30 

6  31 

6  33 

634 

6  35 

6  87 

6  38 

6  40 

6  41 

6  42 

6  44 

16 

04  S 

Feb.    5 

6  18 

6  20 

623 

625 

6  27 

6  30 

6  31 

6  32 

633 

6  34 

6  86 

6  37 

6  38 

6  89 

6  40 

6  42 

14 

30 

10 

6  18 

6  20 

6  22 

6  24 

6  26 

629 

6  31 

6  32 

6  33 

6  34 

685 

636 

6  87 

6  88 

6  39 

6  40 

12 

51 

15 

6  18 

6  20 

6  22 

6  23 

6  26 

6  27 

6  28 

6  29 

630 

6  31 

6  32 

683 

684 

685 

6  86 

636 

11 

06 

20 

6  18 

6  19 

6  21 

6  22 

6  24 

626 

6  27 

628 

6  29 

629 

630 

6  31 

6  82 

6  33 

6  34 

6  34 

9 

16  S 

25 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

6  26 

625 

6  26 

6  27 

627 

6  28 

6  29 

629 

6  30 

6  81 

7 

18  S 

Mar.    2 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

6  21 

6  22 

622 

623 

623 

6  24 

6  24 

6  25 

6  26 

6  26 

5 

23 

7 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

6  20 

6  20 

6  21 

6  21 

622 

6  22 

6  22 

6  28 

6  23 

3 

25 

12 

6  14 

6  14 

6  14 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

I 

27  S 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

0 

32  N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

2 

30  N 

27 

609 

608 

6  08 

6  08 

6  07 

608 

6  08 

6  07 

607 

6  07 

6  07 

6  07 

6  07 

606 

606 

606 

4 

26  N 

Apr.     1 

608 

6  07 

606 

605 

605 

606 

605 

604 

604 

6  01 

603 

603 

6  03 

602 

6  02  1  6  01 

6 

21 

6 

6  06 

6  05 

6  04 

603 

602 

602 

6  02 

6  01 

6  01 

6 '.to 

600 

6  59 

5  69 

5  58 

5  68  1  6  57 

8 

13 

11 

6  05 

6  03 

6  02 

6  01 

600 

6  69 

6  59 

5  58 

558 

5  57 

6  57 

555 

5  55 

555 

554  !  653 

10 

01 

16 

604 

602 

600 

5.59 

5  57 

6  57 

6  .56 

665 

6  5.5  1  5  54 

563 

5  52 

5  62 

5  51 

5  60     5  49 

11 

46 

21 

6  03 

600 

5  59 

6  57 

555 

5  54 

5  53 

6  52 

5  51 

5  60 

5  49 

6  48 

5  47 

5  46 

646     644 

13 

25  N 

26 

6  02 

659 

5  57 

666 

654 

6  52 

5  50 

550 

5  48 

5  47 

6  46 

5  46 

544 

5  48 

642     541 

14 

59  N 

May     1 

6  01 

558 

566 

554 

6  52 

5  50 

5  48 

5  47 

5  46 

5  45 

5  44 

6  43 

5  42 

640 

5  89     5  88 

16 

27 

6 

600 

5  58 

655 

553 

560 

5  49 

5  48 

5  47 

6  45 

5  44 

5  43 

5  41 

5  40 

5  89 

538     586 

17 

48 

11 

6  00 

5  57 

555 

5  52 

550 

6  47 

6  45 

5  44 

5  43 

5  42 

5  40 

6  89 

6  37 

536 

584     683 

ly 

02 

16 

600 

5  67 

564 

5  52 

5  49 

5  46 

5  44 

5  43 

6  42 

5  41 

5  39 

5  37 

5  36 

5  34 

6  82     5  81 

20 

04 

21 

6  00 

6  57 

5  54 

5  51 

5  48 

6  46 

5  45 

5  43 

5  42 

5  41 

5  39 

537 

6  36 

533 

6  32     5  81 

21 

Oo 

26 

6  01 

658 

5  64 

5  51 

6  48 

5  45 

5  44 

5  42 

5  40 

5  39 

5  87 

5  35 

5  84 

5  82 

5  30     629 

21 

53  N 

31 

6  01 

568 

5  65 

6  52 

6  48 

5  45 

6  43 

5  42 

6  40 

5  38 

5  87 

535 

583 

6  31 

5  80  1  528 

I 

2-2 

31  N 

June    5 

6  02 

659 

556 

5  52 

5  49 

5  45 

5  44 

5  42 

5  40 

5  38 

5  87 

5  36 

5  dS 

5  31 

629 

628 

23 

00 

10 

603 

6  00 

666 

5  53 

650 

5  46 

5  44 

6  42 

5  41 

5  39 

5  37 

6  35 

5  33 

682 

5  30 

528 

23 

18 

15 

e  04 

6  01 

5  57 

654 

6  50 

5  47 

5  45 

5  43 

6  42 

5  40 

538 

586 

6  84 

6  82 

530 

5  28 

23 

26 

20 

6  05 

6  02 

558 

5  55 

5  51 

6  48 

5  46 

544 

5  43 

5  41 

5  89 

6  37 

685 

638 

6  31 

529 

23 

24 

25 

6  06 

6  03 

6  00 

5  56 

5  53 

5  49 

5  47 

5  46 

5  44 

5  42 

5  40 

638 

686 

534 

5  32 

6  80 

23 

12  N 

30 

6  07 

6  04 

6  01 

6  57 

554 

550 

5  48 

5  47 

6  45 

5  43 

5  41 

5  39 

638 

5  86 

5  34  1  6  82 

22 

^  N 

July     5 

6  08 

6  05 

6  02 

5  58 

5  55 

6  51 

6  49 

6  47 

6  45 

5  43 

5  42 

5  40 

688 

6  86 

584  '  633 

22 

17 

10 

609 

6  06 

6  03 

5  59 

556 

553 

5  51 

6  49 

5  48 

5  46 

5  44 

5  42 

5  41 

5  39 

5  87     5  86 

21 

35 

15 

6  10 

6  06 

604 

6  00 

5  57 

5  54 

6  52 

6  51 

5  49 

5  47 

5  46 

544 

5  42 

5  41 

5  39     6  37 

20 

44 

20 

6  10 

6  07 

604 

6  01 

558 

555 

6  .5:^ 

5  52 

550 

5  49 

5  47 

5  46 

6  44 

5  42 

6  41     5  39 

VJ 

44 

25 

6  10 

6  07 

604 

602 

559 

556 

564 

553 

5  52 

560 

548 

6  47 

5  45 

644 

5  42  1  5  41 

18 

36  N 

30 

6  10 

6  07 

6  05 

6  02 

5  59 

5  57 

555 

554 

663 

5  51 

6  60 

5  48 

5  47 

5  46 

5  44 

5  48 

17 

20  N 

Aug.    4 

6  10 

6  07 

6  05 

6  02 

6  00 

6  57 

566 

655 

5  54 

5  52 

5  61 

5  50 

5  48 

5  47 

5  46 

544 

15 

57 

9 

6  09 

6  07 

604 

6  02 

600 

5  .58 

656 

5  55 

554 

553 

5  62 

5  51 

5  50 

5  48 

5  47 

5  46 

14 

28 

14 

6  08 

6  06 

604 

6  02 

6  00 

5  .58 

5  57 

5  56 

555 

554 

563 

5  62 

5  51 

5  50 

5  48 

6  47 

12 

53 

19 

6  07 

6  05 

6  03 

6  02 

6  00 

5  .58 

5  57 

556 

6  55 

554 

554 

553 

5  52 

5  61 

550 

5  49 

11 

13 

24 

6  06 

6  04 

6  03 

6  01 

600 

5  58 

5  57 

566 

6  56 

5  .55 

5  54 

5  54 

6  52 

6.52 

5  61 

5  60 

9 

29  N 

29 

6  05 

603 

6  02 

6  00 

6  59 

6  58 

5  57 

ft  56 

556 

5  55 

565 

5  54 

553 

5  63 

5  62 

5  51 

7 

40  N 

Sept.    3 

6  03 

6  02 

6  01 

6  00 

5  59 

558 

5  57 

5  57 

656 

5  6(5 

5  65 

5  55 

5  .54 

ft  54 

6  63 

5  52 

5 

49 

8 

6  02 

6  00 

6  00 

5  59 

5  58 

6  57 

5  57 

556 

5  56 

556 

555 

5  .55 

5  65 

554 

564 

563 

3 

55 

13 

6  00 

5  59 

ft  58 

5  58 

5  .57 

5  57 

5  .57 

556 

556 

5  56 

556 

5  65 

5  65 

565 

5  55 

554 

2 

00 

18 

5  58 

6  57 

5  67 

5  57 

5  57 

6  57 

6  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  57 

5  67 

5  57 

5  57 

0 

03  N 

23 

5  56 

5  56 

5  r)6 

5  .56 

5  .56 

6.56 

556 

6  56 

5  56 

5  56 

5  56 

6  56 

5  56 

566 

5  57 

5  67 

1 

M  S 

28 

565 

5  54 

6  55 

555 

5  66 

5  56 

556 

556 

5  56 

5  56 

5  57 

6  67 

5  57 

5  67 

6  58 

5  68 

3 

51  S 

Oct.      3 

5  53 

5  53 

5  54 

5  54 

5  55 

6  .56 

5  .56 

556 

5  57 

5  57 

5  57 

5  58 

5  58 

5  58 

ft  59 

5  69 

f> 

46 

8 

5  52 

5  52 

5  53 

5  54 

5  65 

6  56 

5  56 

5  56 

5  57 

5  57 

6  58 

5  58 

5  59 

5  59 

6  00 

6  00 

7 

40 

13 

5  50 

5  51 

5  52 

5  53 

5  54 

566 

5  56 

6  57 

6  67 

568 

5  59 

5  59 

6  00 

6  00 

6  01 

6  02 

9 

31 

18 

5  49 

5  50 

5  51 

5  .53 

5  54 

5  56 

5  57 

5  57 

5  58 

5  69 

6  00 

6  00 

6  01 

6  02 

6  03 

604 

11 

18 

23 

5  48 

5,50 

5  51 

6  .53 

5  55 

5  56 

5  57 

6  58 

5  59 

600 

6  01 

6  02 

6  03 

6  04 

6  05 

606 

13 

02  S 

28 

5  48 

5  49 

5  51 

5  53 

5  65 

5  57 

5  58 

5  59 

6  00 

6  01 

602 

6  04 

6  04 

6  06 

6  07 

6  08 

14 

40  S 

Nov.    2 

5  4S 

5  49 

5  52 

6  .54 

5.56 

558 

6  00 

6  01 

6  02 

6  03 

604 

6  05 

6  06 

6  08 

609 

6  10 

16 

12 

7 

5  48 

5  60 

5  52 

5  .>> 

5  57 

6  00 

6  01 

6  02 

604 

6  a5 

6  06 

6  07 

6  09 

6  10 

6  11 

6  13 

17 

;w 

12 

5  48 

5  51 

5  53 

5  .56 

5  .59 

6  01 

6  03 

604 

6  06 

6  07 

6  08 

6  10 

6  11 

6  13 

6  14 

6  16 

IH 

55 

17 

5  49 

6  52 

5.5.5 

5  .5H 

6  00 

6  03 

6  05 

6  06 

6  08 

6  09 

6  11 

6  12 

6  14 

6  15 

6  17 

6  19 

20 

05 

22 

5  50 

5  53 

5  5(i 

600 

6  02 

605 

6  06 

6  08 

6  09 

6  11 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

21 

05  S 

27 

5  52 

5  55 

f 

5  5.8 

6  02 

6  0.5 

6  07 

6  08 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  20 

6  22 

6  24 

21 

55  S 

Dec.     2 

5  53 

5  57 

6  (X) 

6  04 

6  07 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

6  23 

6  24 

6  26 

6  28 

35 

7 

5  55 

5  59 

6  02 

6  tW 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

6  23 

6  25 

6  27 

6  28 

6  30 

23 

04 

12 

5  58 

0  02 

6  05 

6  09 

6  12 

6  15 

6  14 

6  18 

6  20 

6  22 

6  24 

6  26 

6  27 

6  29 

6  31 

6  33 

23 

21 

17 

3  00 

6  04 

G  08 

6  11 

6  15 

6  18 

6  20 

6  22 

6  24 

6  26 

6  27 

6  29 

6  31 

6  33 

6  35 

6  37 

23 

27 

22 

6  03 

6  07 

6  10 

6  14 

6  17 

6  20 

622 

6  23 

6  25 

6  27 

6  29 

6  31 

6  33 

6  35 

6  37 

6  39 

23 

21  S 

27 

6  05 

6  09 

6  13 

6  16 

6  20 

6  23 

6  25 

6  27 

6  29 

6  30 

6  32 

034 

6  36 

6  38 

6  40 

6  42 

23 

1 

03  S 

Jan.     1 

6  OS 

6  12 

6  15 

6  18 

622 

6  25 

6  27 

6  29 

6  31 

6  32 

G  34 

6  36 

6  38 

6  40 

6  42 

6  44 

510 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


SfAxih.  Latitude. 

Declina- 
tion. 

^ssr- 

21° 

22° 

23P 

240 

250 

26° 

270 

A.  TO. 

280 

29° 

30° 

31° 

320 

939 

34«       35^      S 

A.  m.  "a.  «.  h.^. 

O         1 

A.  m. 

h.  TO. 

ft.  TO. 

h.m. 

A.  TO. 

A.  m. 

A.  TO, 

A.  TO. 

A.  TO. 

A.m. 

A.  TO. 

A.m. 

23    05S 

Jan.     1 

5  21 

5  19 

5  17 

6  15 

5  13 

5  11 

508 

506 

504 

6  01 

469 

4  57 

454 

4  51  :  4  49  1  4  4 

22    37 

6 

5  24 

5  22 

520 

5  18 

5  16 

5  14 

5  12 

6  10 

5  07 

5  05  1  6  03 

5  01 

468 

4  56  '  4  53  '  4  :.. 

21    58 

11 

628 

626 

5  24 

622 

n 

6  18 

6  16 

5  14 

5  11 

5  09 

6  07 

5  05 

602 

5  00  t  4  57    4  K^ 

21    08 

16 

6  31 

529 

527 

526 

522 

6  20 

5  18 

5  16 

5  13 

5  11 

509 

607 

5  05  !  5  0-J    0  . « 

20    07 

21 

5  35 

633 

5  81 

629 

627 

526 

5  24 

522 

520 

5  18 

5  16 

6  14 

5  12 

5  09 

5  07    S  It"' 

18    68 

26 

688 

5  36 

5  36 

5  33 

5  31 

530 

528 

526 

6  24 

5  22 

5  20 

5  19 

5  16 

5  14 

5  12    ^:.j 

17    39  8 

81 

5  41 

5  40 

538 

6  37 

636 

583 

5  32 

5  30 

5  29 

5  27 

525 

523 

5  21 

5  19 

5  17    5  r> 

16    13  S 

Feb.    6 

6  44 

6  43 

6  41 

540 

6  39 

5  37 

5  36 

684 

533 

586 

530 

628 

526 

5  24 

5  22     -'^j 

14    40 

10 

6  47 

646 

645 

543 

6  42 

6  41 

5  39 

538 

637 

585 

534 

6S3 

5  31 

5  29 

5  28    5  J'. 

13    01 

15 

550 

5  49 

5  48 

5  46 

6  45 

6  44 

5  43 

5  42 

5  41 

589 

538 

5  37 

535 

5  34 

5  33  .  :.  11 

11    16 

20 

5  52 

5  61 

550 

5  49 

548 

5  47 

546 

5  45 

644 

5  43 

5  42 

5  41 

540 

539 

5  87    5:^ 

9    28  S 

25 

564 

5  64 

5  53 

5  62 

6  51 

6  50 

550 

6  49 

5  48 

6  47 

5  46 

645 

5  44 

5  43 

5  42    5  41 

7    308 

Mar.    2 

666 

556 

6  65 

665 

554 

553 

553 

6  52 

5  61 

5  51 

650 

5  49 

548 

5  48 

5  47  1  :>  4« 

5    34 

7 

5  68 

558 

6  67 

6  57 

556 

566 

555 

6  55 

564 

554 

653 

553 

5  52 

562 

5  51 '  0  r»i 

8    37 

12 

600 

600 

6  59 

669 

569 

669 

6  58 

658 

568 

5  57 

6  57 

5  57 

556 

5  56 

5  55  ,  f.  .V* 

1    39  8 

17 

602 

6  02 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

60O 

6  00 

6  00  !  5  bj 

0    20  N 

22 

603 

603 

603 

603 

603 

603 

608 

603 

603 

603 

603 

603 

603 

6  03 

6  04  !  6  m 

2    18  N 

27 

605 

605 

606 

6  05 

606 

6  06 

606 

606 

606 

606 

6  07 

607 

607 

607 

6  0!*    f-C»- 

4    16N 

Apr.     1 

606 

607 

607 

607 

606 

6  08 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12  1  6  li 

6    09 

6 

608 

6  08 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  15 

6  15    6  16 

8    02 

11 

609 

6  10 

6  10 

6  11 

6  12 

6  18 

6  13 

6  14 

6  16 

6  16 

6  16 

6  17 

6  18 

6  19 

6  19  '  «  i- 

9    61 

16 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

6  22 

6  23  :  t.  24 

11    85 

21 

6  12 

6  13 

6  14 

6  16 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

628 

624 

6  25 

6  26 

6  27  ,  e  > 

13    15  N 

26 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

6  21 

622 

628 

625 

626 

627 

628 

6  80 

6  31    €  ,tf. 

14    SON 

May     1 

6  17 

6  18 

6  19 

621 

622 

623 

625 

626 

627 

628 

629 

6  31 

6  32 

6  34 

6  35    6:7 

16    19 

6 

6  19 

620 

6  22 

623 

6  24 

6  2ti 

6  27 

629 

630 

6  31 

633 

634 

6  36 

6  37 

6  39  1  6  41 

17    42 

11 

6  21 

622 

6  24 

625 

6  27 

6  -28 

630 

6S2 

6  33 

634 

636 

687 

6  39 

6  41 

643!645 

18    56 

16 

623 

6  24 

626 

628 

629 

6  31 

683 

634 

6  36 

6  87 

6  39 

641 

6  43 

6  45 

6  47    6  4^ 

19    68 

21 

625 

626 

6  28 

630 

6  82 

634 

6a'> 

6  87 

689 

640 

6  42 

6  44 

6  46 

6  48 

6  50    6.^ 

21    00 

26 

627 

6  29 

6  30 

682 

684 

686 

638 

6  40 

642 

6  43 

6  44 

6  47 

6  49 

6  52 

6  54  1  6  .Vi 

21    48  N 

31 

629 

6  31 

6  32 

634 

6  36 

6  38 

640 

6  42 

6  45 

6  46 

648 

650 

652 

6  55 

6  57    t.  ^ 

22    28  N 

June    5 

6  31 

633 

6  34 

6  37 

6  39 

6  41 

643 

6  45 

6  47 

6  49 

6  52 

6  54 

6  56 

f.  59 

7  01  ,  :  a: 

22    67 

10 

633 

6  35 

6  36 

6  38 

6  41 

6  43 

646 

6  47 

6  49 

6  52 

6  64 

6  56 

659 

7  01 

7  04  ,  7  (^ 

23    17 

16 

6  33 

635 

6  37 

6  39 

6  41 

6  44 

646 

6  48 

6  60 

6  52 

6  55 

6  57 

6  59 

7  02 

7  05  '  7  01 

23    26 

20 

635 

638 

6  40 

6  42 

6  44 

6  46 

648 

S50 

6  62 

6  56 

6  67 

659 

7  02 

7  04 

7  07     7  10 

28    25 

25 

636 

6  39 

6  40 

6  42 

645 

6  47 

6  49 

6  51 

6  53 

6  56 

658 

700 

7  03 

7  06     7  08    7  11  1 

23    14N 

30 

6  37 

6  39 

6  41 

643 

6  45 

6  47 

6  49 

6  51 

6  54 

6  66 

658 

7  01 

7  03 

7  06 

708,711 

22    52  N 

July    5 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

654 

656 

668 

700 

703 

7  06 

7  06  ,  7  10 

22    21 

10 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

655 

6  67 

6  69 

7  02 

7  04  !  707  :  7* 

21    40 

16 

636 

638 

640 

6  42 

6  44 

6  46 

6  48 

6  50 

6  52 

654 

6  5(» 

6  58 

700 

7  03     7  05    7  'J7 

20    50 

20 

635 

6  37 

6  39 

6  40 

6  42 

6  44 

6  46 

6  48 

660 

6  52 

6  54 

6  56 

6  58 

7  00  '  7  02     7  &=i 

19    50 

25 

6  34 

6  35 

6  37 

638 

6  40 

6  42 

6  44 

6  46 

6  48 

6  49 

6  61 

653 

6  55 

6  57  ,  6  59    7  fJ 

18    43  N 

30 

6  32 

6  33 

6  36 

636 

6  38 

6  39 

6  41 

643 

6  44 

646 

6  48 

650 

6  52 

6  54     6  56    6  w 

17    28  N 

Aug.    4 

6  31 

6  32 

6  33 

6  34 

636 

6  37 

6  39 

640 

6  42 

6  44 

6  45 

6  47 

6  49 

6  60  ,  6  52  ,  6  &4 

16    06 

9 

6  26 

6  28 

6  29 

680 

6  32 

6  33 

634 

635 

6  37 

6  40 

6  41 

6  43 

644 

6  46  I  <»  47     6  4S 

14    37 

14 

623 

6  24 

6  25 

6  26 

6  28 

629 

630 

6  31 

6  33 

636 

6  86 

6  88 

6  S9 

6  41      6  42     6  4.3 

13    03 

19 

6  19 

6  20 

6  21 

6  22 

624 

625 

6  26 

627 

6  28 

630 

6  31 

6  32 

634 

6  35     636    637 

11    23 

24 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

623 

6  24 

626 

6  26 

627 

6  28 

6  29     6  30    6  ol 

9    39  N 

29 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

6  23     6  24    6  2b 

7    51  N 

8ept.    3 

607 

6  07 

608 

608 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16  1  6  17  ,  6  1: 

6    00 

8 

6  02 

603 

6  03 

604 

604 

6  04 

605 

605 

606 

6  07 

608 

6  08 

609 

6  09     6  10  <  6  ]1 

4    07 

13 

5  58 

658 

6.'>8 

5  58 

5  59 

5  69 

5  69 

6  00 

600 

6  01 

6  01 

6  02 

602 

6  02     6  03    fi(13 

2    11 

18 

6  53 

5  53 

6  53 

554 

5  53 

5  63 

5.M 

554 

554 

6  55 

5  55 

6  55 

555 

5  55     5  55     5  V; 

0    15  N 

23 

5  49 

5  49 

5  49 

5  49 

6  49 

6  49 

5  49 

5  49 

5  49 

5  49 

6  49 

6  49 

5  49 

6  48     6  4>  ,  S  4^ 

1    42  8 

28 

5  44 

6  44 

5  44 

544 

5  44 

6  43 

543 

6  43 

5  43 

5  42 

5  42 

6  42 

542 

5  41     5  41     >  41 

3    398 

Oct.     3 

6  40 

5  39 

5  39 

5  39 

5  38 

588 

538 

6  37 

6  37 

6  36 

536 

5  35 

535 

5  35     5  34     ->4 

6    35 

8 

535 

6  35 

5  34 

5  34 

5  33 

533 

5  32 

5  31 

5  81 

5  30 

5  30 

5  29 

628 

5  28     5  27    h-2<- 

7    28 

18 

5  31 

5  30 

5  30 

5  29 

5  28 

528 

5  27 

6  26 

5  25 

5  25 

5  24 

623 

522 

5  21      5  20    5  ii 

9    20 

18 

5  27 

526 

5  25 

5  25 

5  24 

5  23 

5  22 

6  21 

6  20 

5  20 

5  18 

5  17 

5  16 

5  15  !  5  14    3  U 

11    08 

23 

523 

5  23 

5  22 

6  21 

5  19 

5  18 

5  17 

5  16 

5  15 

5  14 

5  13 

5  12 

5  11 

5  09     5  08  1  n  ^ 

12    51  8 

28 

520 

6  19 

5  18 

6  17 

6  16 

5  14 

5  13 

5  12 

5  11 

5  09 

608 

507 

505 

5  04     5  02  ;  ^^  'A 

14    30  8 

Nov.    2 

5  16 

6  15 

5  14 

6  12 

6  11 

5  10 

508 

6  07 

605 

6  05 

60« 

502 

500 

4  69     4  .^7    4  V- 

16    03 

7 

5  14 

5  12 

5  11 

5  10 

5  08 

506 

5  05 

504 

602 

5  01 

500 

4  58 

466 

4  54     4  53  ,  4  M 

17    29 

12 

5  12 

6  10 

5  09 

5  07 

5  06 

5  04 

5  02 

5  01 

4  59 

4  58 

4  56 

454 

4  52 

4  SO  1  4  48  1  4  47 

18    48 

17 

6  10 

509 

5  07 

605 

504 

5  02 

500 

4  58 

4  56 

4  55 

4  53 

4  51 

4  49 

4  47  1  4  45     4  4.1 

19    68 

22 

5  09 

5  08 

606 

504 

602 

5  00 

4  58 

4  57 

4  51 

453 

4  51 

4  49 

4  47 

4  45      4  43  1  4  4«j 

20    69  8 

27 

509 

608 

506 

504 

6  02 

5  00 

4  58 

466 

454 

4  52 

4  60 

4  48 

446 

4  43  ,  4  41  1  4  »^ 

21    51  8 

Dec.     2 

609 

5  08 

6  06 

504 

602 

5  00 

4  58 

4  56 

463 

4  51 

4  49 

4  46 

444 

4  41      4  39  1  4  3b 

22    32 

7 

6  10 

5  08 

6  06 

6  04 

5  02 

6  00 

4  58 

4  56 

454 

4  51 

4  49 

4  46 

444 

4  41      4  39  1  4  36 

23    02 

12 

6  12 

5  10 

5  08 

506 

5  04 

5  01 

4  59 

4  57 

454 

4  52 

4  50 

4  47 

445 

4  42  1  4  39    4  37 

23    20 

17 

6  13 

6  11 

609 

5  07 

504 

5  02 

5  00 

4  58 

4  55 

4  53 

4  50 

4  48 

4  45 

4  42  ,  4  40  i  4  r 

23    27 

22 

6  10 

5  14 

5  12 

5  10 

6  08 

5  05 

5  03 

5  01 

458 

456 

453 

4  50 

4  47 

445  1  4421439 

23    228 

27 

5  18 

5  16 

6  14 

5  12 

509 

607 

6a5 

5  03 

500 

4  58 

4  55 

458 

4  50 

4  48  1  4  45    4  42 

23    05  8 

Jan.     1 

5  21 

6  19 

5  17 

5  16 

5  13 

6  11 

5  08 

506 

504 

5  01 

459 

4  57 

454 

4  51  j  4  49    4  46 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


511 


1 

SoiUh  Latitude. 

Declina- 
tion. 

Approx. 
date. 

21° 

22° 

23° 

240 

26° 

26° 

270 

28° 

290 

30° 

31° 

32° 

330 

84° 

350 

86° 

o 

, 

h,  m. 

h.m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.  m. 

h.m. 

h.  m. 

h.  m. 

h.m. 

h.  m. 

23 

03  S 

Jan.  1 

646 

6  48 

650 

6  62 

6  54 

6  56 

6  58 

7  01 

7  03 

706 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

34 

6 

6  47 

6  49 

6  51 

663 

6  55 

6  57 

7  00 

:  02 

7  04 

706 

7  09 

7  11 

7  14 

7  16 

7  19 

7  21 

21 

53 

11 

648 

6  60 

6  52 

664 

6  56 

6  58 

700 

702 

7  04 

7  06 

7  09 

7  11 

7  14 

7  16 

7  18 

7  21 

21 

02 

16 

648 

6  60 

6  62 

6  63 

6  55 

6  57 

6  59 

7  01 

703 

7  06 

7  08 

7  10 

7  12 

7  15 

7  17 

7  19 

20 

01 

21 

6  48 

6  49 

6  51 

6  63 

6  65 

6  56 

6  68 

7  00 

7  02 

7  04 

7  06 

7  08 

7  10 

7  13 

7  16 

7  17 

18 

50 

26 

6  47 

6  48 

6  50 

6  61 

6  63 

6  55 

6  67 

658 

700 

7  02 

7  04 

706 

708 

7  10 

7  12 

7  14 

17 

31  S 

31 

6  45 

6  47 

6  48 

6  49 

6  51 

6  63 

6  64 

6  66 

6  58 

669 

7  01 

7  03 

705 

707 

709 

7  10 

16 

04  S 

Feb.  5 

6  43 

644 

6  46 

6  47 

6  49 

6  60 

6  62 

668 

6  55 

6  56 

668 

6  59 

7  01 

703 

704 

706 

14 

30 

10 

6  42 

6  43 

6  44 

646 

6  47 

6  48 

6  49 

6  61 

6  62 

663 

6  55 

666 

6  68 

6  69 

7  01 

7  02 

12 

51 

16 

639 

6  40 

6  41 

6  42 

6  43 

644 

6  45 

6  46 

6  48 

6  49 

660 

6  61 

653 

654 

6  55 

6  57 

11 

06 

20 

6  85 

686 

6  37 

6  88 

6  89 

6  40 

6  41 

6  42 

6  43 

6  44 

6  45 

646 

6  47 

648 

650 

6  51 

9 

16  S 

25 

632 

6  82 

6  33 

6  34 

6  35 

6  35 

6  36 

6  87 

6  38 

6  89 

640 

6  41 

6  42 

6  43 

643 

6  44 

7 

18  S 

Mar.  2 

6  28 

628 

629 

629 

6  80 

6  81 

6  31 

6  32 

683 

683 

634 

685 

636 

636 

6  37 

6  38 

5v 

23 

7 

623 

6  24 

6  24 

626 

625 

6  26 

6  26 

627 

6  27 

6  28 

6  28 

629 

6  29 

6  30 

630 

6  31 

3 

25 

12 

6  19 

6  19 

6  20 

6  20 

6  20 

6  21 

6  21 

6  21 

6  21 

6  22 

6  ^ 

623 

623 

6  23 

6  24 

6  24 

1 

27  8 

17 

6  15 

6  15 

6  15 

6  15 

6  16 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  09 

2 

30  N 

27 

606 

6  05 

605 

605 

606 

606 

604 

6  04 

604 

604 

608 

6  03 

6  03 

603 

6  02 

6  02 

4 

26  N 

Apr.  1 

6  01 

6  01 

600 

6  00 

600 

6  59 

659 

659 

6  68 

658 

6  67 

6  57 

566 

556 

6  65 

565 

6 

21 

6 

6  67 

5  66 

656 

666 

655 

564 

564 

553 

6  52 

5  52 

6  51 

5  51 

650 

6  49 

5  49 

6  48 

8 

13 

11 

5  62 

6  62 

6  61 

6  61 

650 

5  49 

6  48 

5  47 

S6  47 

5  46 

545 

546 

5  44 

543 

5  42 

5  41 

10 

01 

16 

5  48 

5  48 

5  47 

546 

6  45 

644 

6  43 

6  42 

5  41 

5  41 

540 

6  39 

588 

6  37 

5  86 

5  36 

11 

46 

21 

6  45 

5  44 

6  43 

5  42 

6  41 

6  40 

6  89 

6  87 

5  80 

635 

534 

683 

5  82 

6  31 

529 

528 

13 

25N 

26 

5  41 

540 

539 

638 

686 

6  85 

534 

533 

5  32 

5  30 

529 

628 

5  27 

5  25 

5  24 

5  22 

14 

59  N 

May  1 

638 

586 

5  36 

584 

683 

5  81 

680 

529 

5  27 

5  26 

6  24 

628 

520 

620 

5  18 

5  17 

16 

27 

6 

6  35 

683 

632 

6  81 

629 

628 

5  26 

525 

623 

522 

5  20 

6  19 

6  16 

5  15 

6  13 

5  12 

17 

48 

11 

5  33 

6  31 

629 

628 

626 

625 

6  23 

522 

6  20 

6  18 

6  16 

6  16 

5  13 

6  11 

609 

6  07 

19 

02 

16 

680 

529 

627 

5  26 

6  24 

522 

520 

5  19 

6  17 

5  15 

6  18 

5  11 

509 

607 

506 

603 

20 

04 

21 

629 

5  27 

626 

6  24 

6  22 

620 

5  18 

5  16 

5  14 

5  13 

5  11 

609 

506 

604 

502 

600 

21 

05 

26 

628 

526 

5  24 

522 

620 

6  19 

5  17 

6  14 

6  12 

6  11 

508 

606 

604 

502 

4  69 

4  67 

21 

53  N 

31 

626 

5  24 

5  22 

520 

6  18 

5  16 

6  14 

6  12 

6  10 

5  08 

606 

504 

5  01 

4  59 

4  57 

454 

22 

31  N 

June  6 

626 

524 

5  22 

620 

6  18 

5  16 

5  14 

5  12 

509 

6  07 

5  05 

608 

500 

458 

465 

453 

23 

00 

10 

526 

5  24 

622 

520 

6  18 

6  16 

5  14 

6  12 

609 

5  07 

505 

602 

600 

4  57 

4  55 

4  62 

23 

18 

16 

5  26 

5  24 

522 

520 

6  18 

6  16 

5  14 

6  12 

6  10 

5  07 

5  05 

602 

600 

4  57 

455 

4  62 

23 

26 

20 

5  27 

525 

5  23 

5  21 

6  19 

6  17 

5  15 

6  13 

5  10  1  6  08 

606 

508 

5  01 

4  58 

4  66 

4  53 

23 

24 

25 

628 

626 

624 

5  22 

6  20 

6  18 

5  16 

5  14 

6  12 

509 

6  07 

505 

6  02 

4  59 

4  57 

4  51  • 

23 

12  N 

80 

530 

5  28 

5  26 

6  24 

622 

6  20 

5  18 

5  16 

5  13 

5  11 

5  09 

506 

504 

5  01 

4  69 

4  56 

22 

50  N 

July  6 

6  31 

5  29 

5  27 

5  26 

628 

6  21 

5  19 

5  17 

6  J4 
5  18 

6  12 

5  10 

5  07 

505 

5  03 

500 

4  58 

22 

17 

10 

633 

632 

6  30 

528 

626 

6  24 

622 

6  20 

5  15 

6  13 

5  11 

609 

5  06 

504 

502 

21 

35 

16 

5  35 

6  34 

6  32 

630 

528 

626 

5  24 

5  22 

5  20 

5  18 

5  16 

6  14 

6  12 

6  09 

5  07 

604 

20 

44 

20 

5  37 

586 

5  34 

6  32 

630 

628 

6  26 

5  25 

623 

5  21 

5  19 

6  17 

5  14 

5  12 

5  10 

608 

19 

44 

25 

5  89 

5  38 

536 

634 

633 

5  81 

629 

6  27 

5  25 

6  24 

6  22 

520 

5  18 

6  16 

5  14 

6  12 

18 

36  N 

30 

6  41 

6  40 

538 

6.86 

6  35 

5  83 

5  32 

5  30 

5  28 

5  26 

525 

5  23 

6  21 

5  19 

5  17 

5  15 

17 

20  N 

Aug.  4 

5  43 

5  41 

5  40 

5  89 

6  37 

5  86 

534 

533 

6  31. 

629 

5  28 

526 

6  24 

6  23 

5  21 

5  19 

15 

57 

9 

6  44 

5  43 

6  42 

6  41 

6  39 

688 

5  87 

6  35 

5  34 

6  32 

5  31 

6  29 

5  28 

5  26 

5  24 

623 

14 

28 

14 

6  46 

5  45 

5  44 

6  43 

642 

6  40 

539 

5  38 

5  37 

6  35 

584 

5  33 

5  81 

5  30 

628 

5  27 

12 

53 

19 

5  48 

5  47 

5  46 

5  45 

644 

5  42 

5  41 

5  40 

5  89 

5  38 

5  37 

586 

6  35 

5  33 

682 

5  81 

11 

13 

24 

6  49 

5  48 

5  47 

6  46 

5  46 

5  45 

5  44 

5  43 

6  42 

6  41 

5  40 

5  89 

5  88 

6  37 

686 

5  36 

9 

29  N 

29 

550 

550 

5  49 

548 

6  48 

6  47 

5  46 

6  45 

6  44 

6  44 

5  43 

5  42 

6  41 

5  40 

6  39 

5  38 

7 

40  N 

Sept  8 

5  52 

5  51 

6  51 

660 

550 

6  49 

548 

5  48 

6  47 

6  46 

5  46 

646 

5  44 

6  44 

5  43 

5  42 

5 

49 

8 

5  53 

553 

6  52 

5  62 

6  51 

6  51 

550 

550 

5  60  I  6  49 

5  49 

648 

6  48 

5  47 

5  47 

5  46 

3 

55 

13 

5  64 

554 

5  64 

553 

653 

6  53 

6  52 

6  62 

6  62 

5  52 

5  51 

5  61 

5  61 

5  61 

660 

660 

2 

00 

18 

6M 

5  54 

5  54 

6  54 

5  54 

564 

654 

5  54 

554 

5  63 

563 

6  53 

653 

5  63 

6  53 

6  53 

0 

03  N 

23 

5  57 

5  57 

5  67 

6  57 

5  57 

5  57 

5  57 

6  57 

5  57 

5  57 

5  57 

6  57 

6  67 

5  57 

5  58 

568 

1 

54  8 

28 

558 

5  58 

5  58 

568 

559 

5  59 

5  69 

6  00 

600 

6  00 

600 

6  00 

6  01 

6  01 

6  01 

602 

3 

51  8 

Oct.   3 

5  59 

6  00 

6  00 

6  00 

6  01 

6  01 

602 

602 

602 

6  03 

6  03 

604 

604 

6  05 

6  05 

6  06 

5 

46 

8 

6  01 

6  01 

6  02 

6  02 

603 

6  04 

6  W 

6  05 

605 

606 

607 

6  07 

608 

6  09 

609 

6  10 

7 

40 

13 

602 

6  03 

6  0-1 

6  05 

6  06 

6  06 

6  07 

6  08^ 

608 

6  09 

.6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

9 

31 

18 

6  04 

6  0^ 

6  06 

6  07 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  14 

6  16 

6  17 

6  18 

6  19 

11 

18 

23 

6  07 

6  08 

6  08 

6  09 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  20 

6  21 

6  22 

6  24 

13 

02  S 

28 

6  09 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

6  24 

6  26 

6  27 

6  28 

14 

40  S 

Nov.  2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

6  21 

6  22 

6  23 

6  24 

6  26 

6  27 

6  29 

6  31 

6  33 

16 

12 

7 

6  14 

6  16 

6  17 

6  18 

620 

6  21 

6  23 

6  24 

6  26 

6  27 

6  28 

680 

6  32 

6  34 

636 

6  37 

17 

38 

12 

6  17 

6  19 

6  20 

6  22 

6  23 

6  25 

6  27 

6  28 

680 

6  31 

6  33 

6  85 

6  37 

6  39 

6  41 

6  43 

18 

55 

17 

620 

6  22 

6  23 

6  25 

6  27 

6  29 

6  30 

6  32 

6  34 

6  35 

6  37 

6  39 

6  41 

6  43 

6  46 

648 

20 

05 

22 

6  22 

6  24 

6  26 

6  28 

6  30 

6  32 

6  33 

6  35 

6  37 

6  40 

6  42 

6  44 

6  46 

6  48 

6  51 

6  53 

21 

05  S 

27 

6  26 

0  28 

6  29 

6  31 

6  33 

6  35 

6  37 

6  39 

6  41 

6  44 

6  46 

6  48 

6  51 

6  53 

665 

6  58 

21 

55  S 

Dec.  2 

6  30 

6  32 

634 

636 

6  38 

6  38 

6  42 

6  44 

6  47 

6  49 

6  51 

6  54 

6  66 

6  58 

7  00 

7  03 

22 

35 

7 

682 

6  34 

6  36 

6  38 

6  41 

6  43 

6  45 

6  47 

6  49 

6  52 

654 

6  56 

6  69 

702 

7  04 

7  07 

Zi 

04 

12 

6  85 

6  37 

6  39 

6  41 

6  44 

6  46 

6  48 

6  50 

6  53 

655 

6  58 

7  00 

7  03 

7  05 

7  08 

7  11 

23 

21 

17 

639 

6  41 

6  43 

645 

6  48 

6  50 

6  52 

654 

6  57 

6  59 

7  02 

704 

707 

7  10 

7  12 

7  15 

23 

27 

22 

6  42 

6  44 

6  46 

6  48 

6  60 

6  53 

6  55 

6  57 

7  00 

7  02 

7  04 

7  07 

7  10 

7  12 

7  15 

7  18 

23 

21  S 

27 

644 

646 

6  48 

6  50 

6  52 

6  55 

6  57 

669 

7  02 

704 

707 

709 

7  12 

7  14 

7  17 

7  20 

23 

03S 

Jan.  1 

6  46 

6  48 

6  50 

6  52 

6  64 

6  56 

658 

7  01 

703 

7  06 

708 

7  10 

7  18 

7  16 

7  18 

7  21 

512 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


" 

South  IxUihid^. 

Declina- 
tion, 

Approx. 
date. 



- 



370 
h.m. 

38° 
A.  »i. 

39° 
h.m. 

40P 

41° 

42° 

43° 

44° 

45° 

46° 

47° 

48° 

49° 

50° 

51°       52= 

o 

, 

h.Vl. 

h.m. 

h.  m. 

h.m. 

h.  m. 

h.  m.  .  h.m. 

h.m. 

h.m. 

Km. 

A.m. 

&.m.    «i.s 

23 

058 

Jan.     1 

4  43 

4  40 

A  37 

4  34 

4  31 

4  27 

4  24 

4-20 

4  16     4  12 

408 

4  03 

359 

354 

3  49     J  44 

22 

87 

6 

4  46 

4  43 

4  40 

4  38 

4  U 

4  31 

4  28 

4  23 

4  20 

4  16 

4  12 

408 

4  04 

3  59 

3  54      3  4^ 

21 

58 

11 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  30 

4  '27 

4  23 

4  18 

4  14 

4  10 

405 

4  00    3  y 

21 

08 

16 

4  56 

4  53 

4  51 

4  4S 

4  45 

4  42 

4  39 

436 

4  32 

4  29 

4  25 

4  21 

4  17 

4  13 

4  08     4  >i 

'    20 

07 

21 

5  01 

4  59 

4  56 

4  51 

4  51 

4  48 

4  45 

4  42 

4  39 

4  36 

4  32 

429 

4  25 

4  21 

4  17      4  VI 

18 

58 

26 

5  07 

5  04 

6  02 

500 

4  57 

4  64 

4  62 

4  49 

4  46 

4  43 

4  40 

4  36 

4  33 

4  29 

4  24      4  -il 

17 

39  S 

31 

5  12 

5  10 

5  08 

506 

604 

6  01 

459 

4  56 

4  53 

4  51 

4  48 

4  45 

4  42 

4  38 

4^4  ;\> 

16 

13  S 

Feb.     6 

5  18 

5  16 

5  14 

5  12 

5  10 

5  08 

6  06 

5  03 

5  01 

4  58 

4  56 

453 

4  60 

4  47 

4  43     44.^ 

14 

40 

10 

5^24 

5  22 

5*20 

5  18 

6  16 

5  14 

6  12 

6  10 

508 

606 

6  04 

5  01 

4  69 

466 

4  52     4  4v 

13 

01 

15 

5 '29 

5  27 

5  26 

5  24 

5 '23 

5 '21 

6  19 

5  17 

6  16 

5  13 

6  11 

6  09 

507 

604 

5  01      4  ?? 

11 

16 

20 

5  84 

5  3;i 

5  31 

5  30 

5 '29 

5  27 

626 

6  24 

622 

5-21 

6  19 

6  17 

5  15 

6  13  !  5  10     5  (»•   1 

9 

28  S 

26 

5  39 

5  38 

5  37 

5  36 

5  35 

5  3;? 

6  32 

6  31 

630 

528 

627 

525 

5  24 

522 

5  19      5  IT   j 

7 

30  S 

Mar.    2 

5  45 

5  44 

5  43 

5  42 

5  41 

5  40 

5  39 

688 

636 

5  35 

631 

633 

5  32 

530 

5  29     5  > 

5 

34 

7 

5  50 

5  49 

6  49 

5  48 

5  46 

5  46 

6  45 

6  44 

5  43 

5  42 

5  41 

6  41 

5  40 

5  39 

5  38     5  ST 

8 

37 

IT 

5  55 

5  54 

5  54 

5  H^ 

6  52 

5.52 

5  51 

660 

650 

6  49 

6  49 

6  48 

5  48 

5  47 

5  46     5  4*. 

1 

39  S 

17 

5  58 

5  58 

5  5K 

5  58 

5  57 

5  57 

5  57 

5  67 

6  m 

5  56 

6  56 

5f6 

5  65 

555 

5  bb     r.  M 

0 

20  N 

22 

6  03 

6  QA 

603 

6  03 

6  03 

6  03 

603 

603 

603 

6  03 

6  03 

6C3 

603 

603 

6  03     MC 

2 

18  N 

27 

6  07 

6  07 

6  08 

6  08 

608 

6  07 

609 

6  09 

6  09 

609 

6  10 

6  10 

6  10 

6  11 

6  11      6  11 

4 

15  N 

Apr.     1 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19     6  2:. 

6 

09 

6 

6  16 

6  16 

6  17 

(>  18 

6  18 

6  19 

6  20 

6  21 

6  22 

6  -22 

6 '23 

6 '24 

6  25 

6  'J6 

6-27     6  > 

8 

02 

11 

620 

6  21 

6  22 

6  23 

6  24 

6  '25 

6  26 

6 '27 

6  *28 

6  '29 

6  30 

6  31 

633 

6  S4 

6  35  ,  6  57 

9 

51 

16 

6  24 

6  25 

6  27 

6  '28 

6  29 

6  30 

6  31 

6  33 

6  34  '  6  35 

6  37 

6  38 

6  40 

6  42 

6  43     6  4:. 

11 

35 

21 

6  29 

6  30 

6  31 

6  83 

6  31 

6  36 

6  37 

6  39 

6  40 

6  42 

6  44 

6  45 

6  47 

6  49 

6  51      6  .\? 

13 

15  N 

26 

6  33 

6  33 

6  86 

6  38 

6  39 

6  41 

6  43 

6  44 

6  46 

6  48 

6  50 

6.52 

6M 

6  57 

6  59     T  C: 

14 

60  N 

May     1 

688 

6  40 

6  42 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

6  56 

6  .^8 

7  00 

7  03 

7  04 

7  07     7  K 

1    16 

19 

6 

6  43 

6  45 

6  46 

6  4« 

6  50 

6  53 

6  5.5 

6  57 

6  59 

7  02 

7  04 

7  07 

7  10 

7  12 

7  15     7  ]- 

1    17 

42 

11 

6  47 

6  49 

6  51 

6  53 

6  55 

6  .58 

7  00 

7  03 

7  05     7  08 

7  11 

7  14 

7  17 

7  19 

7  22     7  21 

18 

55 

16 

6  51 

6  6:^ 

6  .t5 

6  58 

7  00 

7  03 

7  Qr> 

7  08 

7  11  1  7  14 

7  17 

7  20 

7  '23 

7  -26 

7  29     7  S5 

19 

58 

21 

6  5.1 

6  57 

7  00 

7  02 

7  a5 

7  as 

7  10 

7  13 

7  16 

7  19 

7  23 

7-26 

7  29 

7  32 

7  36     7  40 

1    21 

00 

26 

6  59 

7  01 

7  04 

7  (« 

709 

7  12 

7  15 

7  18 

7  21 

7  21 

7  28 

7  31 

735 

7  38 

7  42     7  46 

1    21 

48  N 

31 

6  02 

7  05 

7  07 

7  10 

7  13 

7  16 

7  19 

7 '2-2 

7  26 

7 '29 

7  3:3 

7  37 

7  40 

7  44 

7  48     7  --d 

22 

28  N 

June    5 

7  06 

7  09 

7  12 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31  1  7  34 

7  as 

7  42 

7  46 

7  50 

7  54  '  7  '.^ 

'22 

57 

10 

7  09 

7  12 

7  15 

7  17 

7  '20 

7  24 

7*27 

7  30 

7  34 

7  :v 

7  42 

7  46 

7  50 

7  54 

7  58    H  tn 

:     23 

17 

]5 

7  10 

7  13 

7  16 

7  19 

7  ^22 

7  26 

7  2A 

7  32 

7  36 

7  39  ,  7  43 

7  47 

7  61 

7  56 

8  01      S  ti^. 

23 

26 

20 

7  12 

7  15 

7  IH 

7  21 

7  24 

7  27 

7  31 

7  34 

7:« 

7  42 

7  46 

7  50 

7  54 

7  59 

8  04     's  W 

2:j 

•25 

•26 

7  13 

7  ]6 

7  19 

7  22 

7  -25 

7  28 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

7  55 

8  00  .  8  04     H  IV  1 

23 

14  N 

30 

7  14 

7  16 

7  19 

7  22 

7  25 

7  28 

7  32 

7  35 

7  39 

7  42 

7  46 

750 

7  54 

7  59 

8  iU     ^  W 

22 

52  N 

July     5 

7  13 

7  16 

7  19 

7  21 

7  24 

7  27 

7  31 

7  84 

738 

7  41 

7  45 

7  49 

7  53 

7  .58 

8  02     ?  OT 

1    22 

21 

10 

7  12 

7  14 

7  17 

7  20 

7  23 

7  '26 

7  29 

7  32 

7  36 

7  39     7  43 

7  47 

7  50 

7  .55 

7  .59     8  Ul 

21 

40 

15 

7  10 

7  12 

7  15 

7  18 

7  20 

7  23 

7  '26 

7  30 

733 

7  36 

7  40 

743 

7  47 

7  51 

7  55     .S  00 

20 

50 

20 

708 

7  11 

7  13 

7  15 

7  18 

7  21 

7  24 

7  -27 

7  30 

7  33 

7  3»'. 

7  40 

7  43 

7  47 

7  51  1  7  -=v? 

i    19 

50 

25 

7  04 

706 

7  08 

7  11 

7  13 

7  16 

7  18 

7  21 

7  24 

7  27 

7  30 

7  34 

7  37 

7  42 

7  45  '  7  4? 

18 

43  N 

30 

7  01 

7  03 

7  05 

7  07 

7  09 

7  12 

7  11 

7  17 

7  20  ,  7  -22 

7  '25 

7  -28 

7  31 

7  35  1  7  38     7  42  1 

n 

28N 

Aug.    4 

656 

6  58 

700 

.7  02 

7  04 

7  06 

7  09 

7  11 

7  13     7  16     7  1.1     7  '22 

725 

728 

7  31      T  35 

:  16 

06 

9 

6  51 

6  53 

6  54 

6  5H 

6  .58 

700 

7  02 

7  W 

7  07  1  7  09  1  7  n  1  7  14 

7  16 

7  19 

7  22     725 

14 

37 

14 

6  45 

6  47 

6  48 

6  50 

6  52 

6  63 

6  55 

6  57 

6  .Vi  1  7  01  1  7  03  '  7  05 

708 

7  10 

7  13     7  li 

13 

OZ 

19 

6  39 

6  40 

6  42 

6  43 

6  45 

6  46 

6  4M 

6  49 

6  .51     6  53     6  .'5     6  57 

6  59 

702 

7  04     7  tri 

11 

23 

24 

6  32 

6  33 

6  3i 

6  36 

6  37 

6  39 

6  40 

6  41 

6  43     6  41 

6  46  1  6  48 

6  49 

6  62 

6  54     6  .V 

9 

39  N 

29 

6  26 

6  27 

6  ^28 

6  29 

6  30 

6  32 

6  33 

6  34 

6  35     6  36 

6  3S  1  6  39 

6  40 

6  42 

6  44     0  4 

.      7 

51  N 

Sept.    3 

6  18 

6  19 

6  '20 

6  21 

6  21 

622 

6  23 

6  21 

6  '2.'>  1  6  '26 

6  '27  1  6  '28 

6  '29 

6  31  1  6  32      6  34   1 

;   6 

00 

8 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  16     r.  17 

6  17  '  6  18 

6  19 

6  21 

6  -22     6  Ji: 

4 

07 

13 

6  03 

6  04 

6  04 

6  05 

6  05 

6  ft5 

6  W 

6  06 

6  07     6  07     6  07     6  08 

6  08 

6  10 

6  10     6  1: 

2 

11 

18 

5  56 

5  56 

5  56 

5  57 

5  57 

5  57 

5  .58 

5  .Vi 

5  5.S     :>  .58  1  5  6S  1  6  58 

5  59 

559 

5  59     ^  oy 

0 

15  N 

23 

5  48 

5  48 

5  48 

5  49 

5  49 

5  49 

5  49 

5  4S 

5  48     5  48     5  48  1  5  48 

6  48 

5  48 

5  48     5  4T 

1 

42  S 

28 

5  41 

5  40 

5  40 

5  40 

5  39 

5  39 

5  39 

5  38 

5  :jk     ft  37     5  37     5  37 

5  36 

5  37 

5  36      5  5rt 

3 

39  S 

Oct.      3 

5  33 

5  33 

5  32 

5  32 

5  31 

6  30 

5  30 

5 '29 

1 
5  '^s     5  2.S  I  6  27  '  5  26 

5  '26 

5-26 

5  25     5  -4 

5 

3=> 

8 

5  26 

5  '2.1 

5  24 

5  21 

5  23 

5  '22 

5  21 

5-20 

5  19     5  IS     5  17     5  10 

5  15 

5  15 

5  14  ,  5  l:^ 

7 

28 

13 

5  19 

.J  18 

5  17 

5  16 

5  15 

5  14 

5  13 

5  11 

5  10     5  09     5  as  1  5  06 

5  05 

5  04 

5  03     .^  111 

9 

20 

18 

5  12 

5  11 

5  09 

5  09 

5  08 

6  06 

505 

5  01 

5  02     5  01  1  4  59  1  4  58 

4  56 

4.S4 

4  52     4  .V 

11 

08 

23 

5  On 

5  01 

5  O-i 

5  01 

4  59 

4  58 

4  56 

4  .55 

4  53     4  51 

4  49  ,  4  47 

4  45 

4  44 

4  42      4  *J 

12 

51  S 

2H 

4  59 

4  58 

4  56 

4  55 

4  .53 

4  51 

4  49 

4  47 

4  45     4  43 

4  41  1  4  39 

4  36 

4  35 

4  a>     4  ;fe 

11 

30  S 

Nov.     2 

4  54 

4  52 

4  50 

4  48 

4  46 

4  44 

4  42 

4  -10 

4  r«     4  35 

4  a3     4  30 

4  2S 

4  25 

4  22     4  Vj 

,    1« 

03 

7 

4  49 

4  47 

4  45 

4  13 

4  40 

4  as 

4  3<; 

4  32 

4  31     4  '2S     4  '25  1  4  "22 

4  19 

4  16     4  13     4  n 

17 

29 

12 

4  44 

4  42 

4  40 

4  3S 

4  35 

4  33 

4  30 

4  27 

4  -25     4  '22     4  19  :  4  15 

4  12 

4  09     4  a5      4  01 

18 

48 

17 

4  41 

4  3S 

4  'M\ 

4  33 

4  31 

4  2M 

4  '2.1 

4  '22 

4  19     4  17     4  13  1  4  09 

406 

4  02     3  58  >  3  .M 

19 

58 

•22 

4  38 

4  3-> 

4  33 

4  30 

4  '27 

4  24 

4  21 

4  18 

4  1.^     4  12  '  4  08  1  4  04 

400 

3  56     3  52     3  4^ 

20 

59  S 

27 

4  :?6 

33 

4  30 

4  27 

4  21 

4  21 

4  IS 

4  15 

4  1 1     4  08  1  4  04     4  00 

356 

3  52     3  47     3  43 

1 

21 

51  S 

Dec.     2 

4  33 

1  31 

4  2S 

4  2'. 

4  '22 

4  IK 

4  15 

4  12 

4  OH     4  04  I  4  00     8  57 

3  53 

3  48     3  43     S  39 

22 

32 

7 

4  :« 

4  30 

4  L'T 

4  21 

4  21 

4  IS 

4  11 

4  10 

4  07     4  03  1  3  59     3  55 

3  61 

3  46     3  41      3  <«>> 

i    23 

02 

12 

4  31 

4  31 

4  28 

4  21 

4  21 

1  18 

4  11 

4  10 

4  Wi     4  03     3  5H  1  8  54 

3  49 

3  44     S  39     3  ^ 

■    23 

20 

17 

4  31 

4  31 

4  28 

4  25 

4  21 

4  18 

4  11 

4  11 

4  07     4  01     3  58  1  3  64 

3  49 

3  44     3  89     3  :i4 

23 

27 

22 

4  3«i 

4  33 

4  30 

4  27 

4  23 

4  -20 

4  IT 

4  13 

4  m*     4  a5     4  00     8  .5(i 

3  61 

3  47     3  41     3  ;>i 

,    23 

22  8 

•27 

4  39 

4  33 

4  33 

4  30 

4  •27 

4  '28 

4  2) 

4  16 

4  12     4  OS     4  03  ,  3  59 

3  55 

8  50     3  44     3  S;^ 

,    23 

05  S 

Jan.     1 

4  43 

4  40 

4  37 

4  34 

4  31 

4  27 

4  24 

4  20 

4  16     4  12  1  4  OS  '  4  03 

3  59 

3  54     3  49  .  3  44 

1 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Smth  LcUUude. 

Declina- 
tion. 

^SSJ^." 

870 

38° 

d&^ 

4Xfi 

410 

42° 

43° 

440 

45° 

46° 

470 

480 

49° 

50° 

61° 

62° 

o 

/ 

h.m. 

h.  m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.  m. 

h.  m. 

A.m. 

h.m. 

h.m. 

h.  TO. 

A.  m. 

23 

03  S 

Jan.  1 

724 

727 

780 

783 

786 

7  40 

7  43 

7  47 

7  61 

765 

7  59 

808 

808 

8  13 

8  18 

828 

22 

34 

6 

7  24 

7  -27 

7  30 

7  83 

7  86 

7  39 

7  48 

7  46 

7  80 

7  54 

768 

802 

807 

8  12 

8  16 

822 

21 

53 

U 

724 

727 

729 

782 

785 

788 

7  42 

746 

7  49 

7  62 

7  66 

800 

804 

809 

8  14 

8  19 

21 

02 

16 

7  22 

7  26 

7  27 

7  80 

783 

7  36 

739 

7  42 

7  46 

7  49 

758 

7  57 

800 

805 

8  11 

8  16 

20 

01 

21 

7  21 

723 

725 

728 

7  81 

784 

787 

740 

7  43 

7  46 

7  49 

768 

7  57 

802 

806 

809 

18 

50 

26 

7  17 

7  20 

7  22 

724 

7  27 

7  30 

7  32 

735 

7  38 

7  41 

7  44 

7  48 

7  51 

7  56 

800 

808 

17 

31  S 

31 

7  14 

7  16 

7  18 

720 

7  22 

7  25 

7  27 

730 

7  32 

735 

7  38 

7  42 

746 

7  49 

7  62 

766 

16 

04S 

Feb.  6 

709 

7  11 

7  13 

7  16 

7  17 

7  19 

7  21 

7  24 

726 

7  29 

7  82 

7  36 

788 

7  41 

744 

7  47 

14 

30 

10 

7  06 

707 

709 

7  10 

7  12 

7  14 

7  16 

7  18 

7  20 

722 

725 

7  27 

730 

7  82 

786 

789 

12 

51 

16 

669 

7  01 

702 

704 

7  05 

707 

709 

7  11 

7  18 

7  14 

7  17 

7  19 

7  21 

723 

7  27 

729 

11 

06 

20 

663 

664 

6  56 

6  67 

6  51 

700 

7  01 

703 

704 

706 

708 

7  10 

7  11 

7  14 

7  17 

7  19 

9 

16  S 

26 

6  46 

6  48 

6  49 

660 

6  52 

668 

6  65 

6  66 

6  67 

659 

700 

702 

7  04 

706 

7  07 

7 

18  S 

Mar.  2 

640 

6  41 

6  41 

642 

6  43 

644 

6  46 

6  46 

6  47 

648 

6  49 

6  61 

6  62 

6  53 

664 

666 

6 

23 

7 

6  88 

683 

6  83 

634 

636 

686 

687 

687 

688 

6  89 

6  40 

6  41 

642 

6  42 

648 

644 

3 

25 

12 

625 

626 

626 

626 

627 

6  27 

628 

6  28 

6  29 

629 

680 

6  80 

6  81 

6  82 

6  32 

683 

1 

27  S 

17 

6  18 

6  18 

6  18 

6  18 

6  19 

6  19 

6  19 

6  19 

620 

6  20 

620 

620 

621 

6  21 

6  21 

6  21 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

2 

30  N 

27 

6  03 

608 

602 

602 

602 

602 

6  01 

6  01 

6  01 

600 

6  00 

600 

6  59 

669 

658 

658 

4 

26N 

Apr.  1 

556 

556 

665 

664 

664 

558 

562 

6  62 

6  51 

5  61 

650 

660 

5  49 

648 

648 

548 

6 

21 

6 

5  48 

648 

6  47 

646 

646 

6  45 

544 

543 

6  42 

6  41 

6  40 

6  40 

6  39 

538 

688 

6  87 

8 

13 

11 

6  41 

6  40 

589 

688 

588 

536 

636 

684 

533 

682 

6  31 

629 

628 

6  27 

627 

525 

10 

01 

16 

5  84 

683 

532 

5  31 

580 

5  28 

627 

526 

6  24 

623 

522 

620 

6  19 

6  17 

6  16 

6  14 

11 

46 

21 

528 

626 

525 

5  24 

522 

5  21 

6  19 

5  18 

6  16 

6  14 

6  13 

6  11 

509 

607 

606 

604 

13 

25  N 

26 

5-22 

520 

6  19 

5  17 

6  15 

6  14 

6  12 

5  10 

508 

506 

504 

502 

600 

4  58 

466 

464 

14 

59  N 

May  1 

5  16 

5  13 

6  11 

6  10 

608 

606 

604 

602 

500 

458 

455 

453 

4  61 

448 

445 

4  42 

16 

27 

6 

6  10 

5  07 

605 

504 

603 

500 

4  67 

455 

4  53 

4  61 

4  48 

4  46 

4  48 

4  89 

436 

484 

17 

48 

11 

506 

503 

5  01 

469 

466 

464 

4  62 

4  49 

4  47 

4  44 

4  41 

488 

4  35 

4  82 

4  28 

4  26 

19 

02 

16 

4  51 

459 

4  57 

454 

4  62 

4  49 

4  47 

444 

4  41 

488 

4  36 

432 

429 

425 

4  21 

4  19 

20 

04 

21 

4  57 

466 

463 

460 

4  48 

4  45 

4  42 

439 

486 

483 

480 

426 

4  24 

4  19 

4  15 

4  12 

21 

05 

26 

4  55 

4  52 

4  49 

4  47 

444 

4  41 

4  89 

436 

4  82 

429 

425 

422 

4  18 

4  14 

4  10 

407 

21 

53  N 

31 

4  62 

4  49 

4  46 

4  44 

4  41 

438 

434 

4  81 

4  28 

426 

4  21 

4  17 

4  13 

409 

4  04 

4  01 

22 

31  N 

June  6 

450 

4  47 

4  45 

4  42 

4  39 

436 

488 

429 

426 

422 

4  18 

4  14 

4  10 

406 

402 

368 

23 

00 

10 

4  49 

4  47 

4  44 

4  41 

438 

435 

4  32 

428 

4  24 

4  21 

4  17 

4  13 

409 

404 

369 

366 

23 

18 

15 

4  49 

4  47 

4  44 

4  41 

438 

4  84 

4  31 

428 

4  24 

4  20 

4  16 

4  12 

4  08 

403 

368 

3  64 

23 

26 

20 

450 

4  47 

4  44 

4  42 

438 

435 

4  32 

4  28 

425 

4  21 

4  17 

4  13 

409 

404 

8  69 

364 

23 

24 

26 

4  52 

4  49 

4  46 

4  43 

4  40 

4  36 

4  33 

4  30 

4  26 

4  22 

4  18 

4  14 

4  10 

405 

400 

366 

•23 

12  N 

30 

4M 

4  51 

4  48 

445 

4  42 

4  39 

486 

432 

428 

426 

4  21 

4  17 

4  13 

408 

403 

368 

22 

SON 

July  5 

455 

4  52 

4  49 

4  47 

4  43 

4  40 

4  37 

4  34 

480 

427 

424 

420 

4  16 

4  11 

4  07 

402 

22 

17 

10 

458 

4  55 

4  52 

450 

4  47 

4  44 

4  41 

4  87 

4  34 

4  31 

427 

423 

4  19 

4  15 

4  10 

406 

21 

85 

15 

5  02 

4  59 

4  67 

4  64 

4  51 

4  48 

446 

4  42 

439 

486 

462 

4  29 

426 

4  21 

4  17 

4  12 

20 

44 

20 

506 

503 

6  01 

458 

466 

4  53 

450 

4  47 

4  44 

4  41 

4  37 

484 

4  31 

4  27 

4  23 

4  18 

19 

44 

25 

609 

5  07 

605 

502 

500 

4  57 

455 

4  62 

4  49 

4  46 

4  43 

4  40 

4  37 

4  33 

429 

426 

,  18 

36  N 

30 

5  12 

5  10 

608 

506 

503 

6  01 

459 

4  56 

453 

4  51 

448 

4  46 

4  42 

4  89 

436 

432 

17 

20N 

Aug.  4 

5  17 

6  15 

5  13 

5  11 

609 

6  07 

506 

502 

500 

468 

465 

4  62 

4  49 

4  45 

4  42 

4  39 

15 

57 

9 

520 

6  18 

5  17 

5  15 

6  18 

5  11 

609 

607 

605 

508 

500 

4  67 

465 

4  52 

4  49 

4  47 

14 

28 

14 

5  24 

5  23 

5  21 

520 

5  18 

5  16 

5  14 

5  18 

5  11 

509 

506 

5  04 

5  02 

4  59 

4  67 

466 

!  12 

53 

19 

528 

6  27 

6  26 

5  24 

6  23 

5  21 

520 

6  18 

5  16 

6  15 

5  13 

5  11 

509 

5  07 

605 

502 

1  11 

13 

24 

5  33 

531 

680 

529 

628 

626 

526 

5  24 

5  22 

5  21 

5  19 

6  17 

6  16 

5  14 

5  12 

5  01 

'   9 

29  N 

29 

686 

5  36 

635 

534 

533 

6  31 

530 

5  29 

628 

527 

525 

6  24 

523 

5  21 

520 

5  18 

7 

40  N 

Sept.  8 

5  41 

5  40 

539 

538 

5  87 

5  37 

6  36 

5  35 

634 

583 

582 

5  31 

680 

629 

528 

527 

5 

49 

18 

545 

5  44 

543 

5  43 

5  42 

5  42 

5  41 

5  41 

540 

5  89 

588 

538 

6  37 

636 

535 

635 

3 

56 

13 

5  49 

6  48 

5  48 

548 

5  47 

5  47 

5  47 

5  46 

5  46 

546 

545 

544 

644 

6  43 

5  43 

648 

2 

00 

18 

5  53 

6  53 

663 

5  62 

5  62 

5  52 

5  52 

5  62 

552 

5  52 

5  61 

5  51 

6  51 

5  61 

6  61 

5  61 

0 

03  N 

23 

6  57 

5  57 

5  57 

6  67 

6  57 

5  67 

5  57 

558 

5  67 

558 

658 

568 

568 

6  59 

6  59 

569 

1 

54S 

28 

6  01 

6  01 

602 

6  02 

602 

608 

6  03 

6  03 

604 

604 

606 

605 

606 

606 

607 

607 

■   3 

51  S 

Oct.  8 

606 

606 

606 

6  07 

608 

608 

6  09 

6  10 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

6  16 

6  16 

6 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  17 

6  17 

6  19 

620 

6  21 

622 

6  23 

6  24 

7 

40 

13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6-20 

622 

6  23 

624 

626 

627 

628 

629 

630 

632 

9 

31 

18 

6  19 

620 

6  21 

623 

6  24 

625 

627 

6  28 

Q30 

631 

633 

685 

636 

637 

6  39 

6  41 

11 

18 

23 

6  24 

625 

627 

6  28 

6  30 

6  31 

633 

6  35 

6  37 

6  38 

6  40 

6  42 

6  44 

6  46 

648 

650 

13 

02  S 

28 

6  29 

6  31 

632 

634 

636 

6  37 

6  39 

6  41 

6  43 

645 

648 

6  50 

6  52 

654 

6  57 

659 

14 

40  S 

Nov.  2 

6  34 

686 

638 

6  40 

6  42 

6  44 

6  46 

6  48 

6  51 

653 

6  55 

658 

7  01 

703 

706 

7  09 

16 

12 

7 

6  40 

6  42 

6  44 

6  46 

648 

6  50 

6  53 

655 

658 

700 

7  03 

706 

709 

7  11 

7  15 

7  18 

17 

38 

12 

6  45 

6  47 

6  49 

6  51 

654 

6  57 

6  69 

702 

7  05 

708 

7  11 

7  14 

7  17 

7  20 

728 

7  27 

IS 

55 

17 

6  60 

6  53 

6  55 

6  67 

7  00 

703 

706 

709 

7  12 

7  15 

7  18 

722 

725 

728 

7  32 

7  36 

20 

05 

22 

6  55 

6  58 

7  01 

7  03 

706 

7  09 

7  12 

7  15 

7  19 

722 

7  26 

7  29 

783 

7  36 

7  40 

745 

21 

05  S 

27 

7  01 

703 

706 

7  09 

7  12 

7  15 

7  18 

7  21 

7  25 

7  28 

7  32 

736 

7  40 

7  44 

7  48 

7  63 

'  21 

55  S 

Dec.  2 

7  05 

7  08 

7  11 

7  14 

7  17 

7  21 

7  24 

'  7  27 

7  31 

7  35 

7  39 

7  43 

7  47 

7  51 

7  56 

8  01 

22 

35 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  29 

7  33 

736 

7  40 

7  44 

7  49 

753 

758 

803 

806 

23 

04 

12 

7  14 

7  17 

720 

723 

7  26 

729 

7  33 

7  37 

7  41 

7  45 

7  49 

7  64 

7  58 

803 

809 

8  14 

23 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  31 

7  31 

7  88 

7  42 

7  46 

7  60 

764 

769 

803 

807 

8  18 

8  18 

23 

27 

22 

7  21 

7  24 

7  27 

730 

7  34 

7  37 

7  42 

7  45 

7  49 

7  52 

7  57 

8  01 

806 

8  11 

8  17 

822 

23 

21  S 

27 

7  23 

7  26 

729 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

754 

758 

8  03 

8  07 

8  13 

8  18 

828 

23 

03  S 

Jan.  1 

7  24 

727 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

755 

759 

803 

808 

8  13 

8  18  ,  8  23 

31983—08 33 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude, 

Declina- 
tiou. 

*ffr- 

bSSP 

64« 

66° 

56° 

57° 

68° 

69° 

60° 

61° 

^2° 

68° 

64° 

65° 

66° 

67° 

«g° 

o     / 

h.m. 

h.  m. 

h.  m. 

h.m. 

A.m. 

h.m. 

h.m. 

h.  m. 

A.  m. 

A.  m. 

A.m. 

A.m. 

Km. 

A.  ». 

A.  0). 

ki^ 

28  OSS 

Jan.     1 

3  87 

3  31 

8  25 

8  17 

3  10 

3  01 

252 

2  41 

230 

2  15 

2  01 

1  87 

1  15 

Sets 

Sets 

22   37 

6 

3  43 

337 

8  31 

8  24 

8  16 

308 

259 

2  49 

288 

2  25 

2  11 

1  51 

1  82 

'652' 

Jan.  10 

'044 

1  26 

1  54 

Jan.  It. 

21   58 
21   08 
20   07 

11 
16 
21 

360 
3  59 
408 

8  44 
8  53 
4  03 

3  88 
848 
3  67 

882 
8  41 
8  51 

8  25 
335 
3  45 

3  17 
328 
388 

309 
820 
3  31 

2  69 

3  11 
323 

250 
803 
8  15 

2  37  1  2  25 

207 
226 
242 

150 
2  11 
2  29 

1  26 

1  52 

2  13 

2  52 
805 

2  40 
255 

""i"> 

18   58 

26 

4  16. 

4  12 

4  07 

402 

356 

3  60 

344 

3  36 

829 

8  21 

3  11  ;  8  00 

2  SO 

2  35 

2  20 

2i»I 

17    89  S 

81 

4  26 

4  22 

4  18 

4  13 

4  07 

4  01 

3  66 

3  50 

3  44 

8  86     8  28  !  3  19 

1            1 

809 

2  57 

245 

2X) 

16   13  S 

Feb.     5 

4  36 

4  82 

429 

4  24 

4  19 

4  14 

409 

404 

858 

860 

3  44 

386 

827 

3  17 

3  07 

2.H^ 

14   40 

10 

4  46 

4  43 

489 

436 

4  32 

4  27 

423 

4  18 

4  13 

4  07 

4  01 

854 

8  47 

3  39 

330 

31V 

13   01 

15 

456 

458 

4  50 

4  47 

4  42 

439 

4  35 

4  81 

428 

423 

4  18 

4  11 

406 

3  59 

3  51 

Z\l 

11    16 

20 

606 

603 

5  01 

458 

465 

4  62 

4  49 

4  45 

4  42 

488     4  84 

4  28 

423 

4  18 

4  11 

41.4  ' 

9   288 

25 

5  15 

5  18 

5  11 

609 

507 

504 

502 

458 

4  66 

4  62  I  4  49 

443 

4  40 

4  96 

4  31 

4'-^ 

7    80  S 

Mar.     2 

525 

523 

522 

520 

5  18 

5  16 

5  14 

5  12 

609 

6  07     5  04 

500 

4  57 

4  54 

4  49 

4ii 

5   34 

7 

584 

5  3?. 

5  32 

6  31 

529 

528 

5  26 

525 

523 

6  21     5  19 

5  16 

5  14 

6  11 

507' 

5fo 

8   87 

12 

6  44 

6  43 

5  42 

6  41 

5  41 

539 

5  38 

5  87 

686 

585     534 

5  81 

530 

528 

625, 

5.3 

1   89  8 

17 

5  63 

6  52 

5  52 

5  52 

5  51 

5  51 

5  50 

550 

5  49 

5  48     6  48 

5  46 

645 

5  44 

543< 

542 

0   20N 

22 

602 

6  02 

602 

602 

6  02 

602 

6  02 

6  02 

602 

6  02     6  02 

6  01 

6  01 

6  01 

600 

6  09 

2    18N 

27 

6  11 

6  11 

6  12 

6  12 

6  12 

6  13 

6  18 

6  14 

6  15 

6  15  '  6  16 

6  15 

6  16 

6  17 

6  17 

6LS 

4   15  N 

Apr.     1 

620 

6  21 

6  21 

622 

623 

6  24 

625 

6  26 

.6  27 

628  1  680 

680 

630 

6  33 

634 

6S 

6   09 

6 

628 

6  30 

6  81 

632 

6  34 

6  35 

6  87 

6  38 

6  40 

6  42     6  44 

645 

6  47 

6  49 

6  51 

6M 

8   02 

U 

6  37 

639 

6  40 

6  42 

6  44 

646 

6  48 

660 

6  62 

6  65     6  67 

6  59 

7  02 

7  05 

70d 

7  12 

9   61 

16 

6  46 

648 

650 

6  52 

6  51 

6  57  1  6  59 

7  02 

7  05 

7  08     7  11 

7  14 

7  18 

7  22 

7  25 

7& 

11    86 

21 

6  65 

6  57 

659 

702 

706 

7  08 

7  11 

7  14 

7  17 

7  21     7  25 

729 

7  33 

7  38 

7  43 

745 

13   15  N 

26 

703 

706 

7  09 

7  12 

7  15 

7  19 

7  22 

726 

730 

735     789 

7  44 

7  49 

7  55 

8  01 

Sfti 

14   SON 

May    1 

7  13 

7  16 

7  19 

723 

7  26 

7  29 

7  33 

738 

743 

7  48  1  7  68 

768 

805 

8  12 

8  19 

^3 

16    19 

6 

7  21 

725 

728 

732 

735 

7  40 

7  44 

750 

755 

8  01     8  07 

8  13 

8  21 

8  29 

8  37 

S4« 

17   42 

11 

7  29 

783 

787 

7  42 

7  45 

7  60 

7  55 

8  01 

807 

8  13     8  21 

828 

886 

8  46 

8d6| 

soy 

18   65 

16 

737 

7  41 

7  46 

7  51 

765 

800 

806 

8  12 

8  19 

827     884 

848 

8  52 

903 

9  15 

92) 

19   68 

21 

7  4.5 

7  49 

764 

759 

803 

8  10 

8  16 

822 

8  30 

8  89     8  47 

8  57 

907 

9  20 

934 

9M 

21    00 

26 

7  52 

7  56 

8  01 

807 

8  12 

8  18 

825 

888 

840 

850  1  869 

9  10 

9  22 

9  37 

954 

101) 

21   48  N 

81 

768 

803 

808 

8  14 

820 

827 

8  84 

8  42 

860 

9  00     9  10 

923 

986 

9  53 

10  13 

10  fe! 

22  28  N 

June    5 

804 

809 

8  15 

820 

826 

834 

8  41 

850 

869 

9  10     9  21 

934 

9  49 

10  07 

10  31 

no 

22   67 

10 

808 

8  14 

8  18 

825 

832 

889 

8  47 

856 

9  05 

9  17  '  9  29 

944 

10  00 

10  20 

10  49 

Doe* 

23   17 

15 

8  11 

8  17 

8  28 

829 

836 

8  44 

8  52 

9  01 

9  11 

923 

9  85     9  51 

10  08 

10  31 

1105 

notriae 

28   26 

20 

8  14 

8  20 

826 

882 

8  89 

8  47 

855 

904 

9  14 

926 

988     954 

10  11 

10  35 

11  12 

JuneK' 

23   25 

26 

8  15 

8  21 

826 

883 

8  40 

848 

866 

905 

9  15- 

927 

989 

9  55 

10  12 

10  35 

11  lo- 

to 

23   14  N 

80 

8  14 

820 

825 

882 

889 

8  47 

864 

904 

9  13 

928 

987 

953 

10  06 

10  30 

ll  02 

jQlyl 

22   p2  N 

July     5 

8  12 

8  18 

828 

880 

836 

8  44 

8  51 

900 

909 

920 

932 

9  48 

10  08 

10  23 

10  48  ' 

11  *i 

22   21 

10 

809 

8  14 

820 

826 

8  82 

8  89 

8  46 

866 

908 

9  14 

925 

940 

954 

10  12 

10  81 

lies 

21    40 

lb 

806 

8  ir 

8  16 

8  21 

827 

884 

8  41 

8  49 

8  67 

906 

9  17 

930 

9  42 

9  58 

10  18 

10  43 

20   80 

20 

800 

805 

8  10 

8  16 

8  21 

8  27 

884 

8  41 

848 

8  57 

907 

9  18 

929 

9  43 

10  0D| 

10  2' 

19   60 

26 

763 

7  58 

803 

808 

8  12 

8  19 

8  24 

8  81 

8  38 

8  46 

865 

905 

9  15 

927 

9  41 

9.Vi 

18   48  N 

80 

7  46 

750 

755 

7  59 

804 

809 

8  14 

8  20 

826 

883 

842 

860 

859 

9  10 

922 

9» 

17   28N 

Aug.    4 

7  38 

742 

7  45 

760 

765 

769 

804 

809 

8  15 

8  21 

829 

8  86 

844 

853 

903 

915 

16   06 

9 

728 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

756 

802 

808 

8  14 

8  21 

827 

835 

843 

8-W 

14   87 

14 

7  18 

722 

725 

728 

7  81 

735 

789 

743 

7  48 

754 

759  i  806 

8  10 

«  17 

8  24 

8S 

13   03 

19 

709 

7  11 

7  14 

7  17 

7  20 

7  23 

727 

780 

7  84 

7  39 

7  43  i  7  48 

7  63 

7  58 

804 

8  12 

11   23 

24 

658 

700 

702 

7  06 

708 

7  10 

7  18 

7  16 

7  19 

7  24 

7  27  1  7  81 

7  85 

7  40 

745' 

7  51 

9  39  N 

29 

6  47 

6  48 

660 

653 

656 

6  67 

669 

7  02 

7  04 

7  08 

7  11 

7  14 

7  17 

7  21 

725 

73) 

7   51  N 

Sept.    3 

6  85 

636 

638 

6  40 

6  42 

644 

646 

6  47 

6  49 

6  52 

664 

6  57 

659 

702 

706 

im 

6   00 

8 

6  24 

6  24 

626 

6  27 

628 

6  80 

6  31 

6  82 

684 

686 

638 

689 

6  41 

6  43 

6  45 

6  45 

4   07 

13 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

628 

6  24 

625 

62* 

2   11 

18 

569 

600 

6  00 

6  01 

6  01 

6  02 

602 

602 

602 

604 

604 

604 

604 

6  05 

605 

6i»^ 

0   16  N 

23 

5  47 

6  47 

5  47 

5  48 

5  47 

6  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  46 

6  46 

5  46 

645 

D4:. 

1    42  S 

28 

5  85 

6  35 

534 

534 

5  84 

5  83 

5  32 

5  32 

5  81 

5  81 

580 

529 

528 

5  26 

5  25 

5  24 

3   39  8 

Oct.      3 

523 

522 

5  21 

6  21 

5  20 

5  19 

5  18 

5  16 

5  15 

5  14 

5  13 

5  11 

509 

507 

505 

5W 

6   35 

8 

6  11 

5  10 

508 

508 

607 

505 

5  03 

5  01 

469 

458 

4  56 

454 

462 

4  48 

445 

4  41 

7   28 

13 

600 

458 

456 

465 

4  53 

4  51 

4  49 

4  46 

4  44 

4  42 

439 

436 

4  82 

4  26 

4  24 

4  3D 

9   20 

18 

4  48 

4  46 

444 

4  42 

4  40 

437 

485 

4  31 

428 

4  26 

4  22 

4  18 

4  14 

409 

404 

3.V 

11    08 

23 

4  87 

4  34 

4  32 

4  30 

4  27 

4  24 

4  21 

4  17 

4  13 

4  10 

405 

4  01 

3  55 

3  49 

843 

3S6 

12   61  8 

28 

426 

4  24 

4  21 

4  17 

4  14 

4  10 

406 

4  02 

858 

3  54 

3  49 

8  43 

8  37 

830 

322 

SIS 

14   30S 

Nov.    2 

4  16 

4  13 

4  09 

4  06 

4  02 

3  57 

3  53 

3  48 

3  43 

338 

3  32 

825 

8  17 

309 

300 

298 

16   08 

7 

407 

403 

8  59 

8  55 

3  51 

3  46 

3  42 

3  85 

3  29 

323 

3  16 

307 

259 

2  49 

238 

2-» 

17   29 

12 

358 

3  M 

3  50 

3  45 

3  40 

334 

3  29 

322 

3  15 

308 

3  01 

260 

2  41 

2  29 

2  16 

20: 

18    48 

17 

3  50 

3  46 

3  41 

336 

3  30 

3  24 

3  18 

3  19 

303 

2  55 

2  46 

234 

223 

209 

1  53 

IV~ 

19   58 

22 

344 

8  38 

3  33 

327 

3  22 

3  15 

3  08 

300 

2  51 

2  42 

2  32 

2  18 

2  05 

1  49 

128 

\9l 

20   59  S 

27 

338 

332 

327 

3  21 

3  14 

307 

2  59 

2  60 

2  41 

2  31 

2  19 

204 

1  49 

1  28 

1  02 

oo^ 

21    51  S 

Dec.     2 

333 

327 

3  22 

3  15 

3  08 

3  00 

2  52 

2  42 

2  32 

2  21 

208 

1  50 

1  33 

1  06 

022 

22  32 

23  02 
23   20 

7 
12 
17 

330 
3  27 
3  28 

8  24 
3  21 
3  21 

3  19 
3  15 
8  15 

8  11 
3  08 
307 

3  04 
3  01 
3  00 

256 
2  52 

2  50 

2  47 
2  43 
2  41 

236 
2  32 
2  30 

2  26 
2  21 
2  18 

2  13 
206 
2  02 

259 
151 
1  47 

1  39 
127 
1  21 

1  18 
108 
0  55 

0  42 

bo^  not  set  betwwn- 

23   27 

22 

3  30 

3-23 

3  17 

309 

3  01 

2  52 

2  43 

2  31 

2  19 

2  03 

1  48 

121 

0  64 

Dec.l2  Dec,  81  Nov-T 

23   228 

27 

3  32 

3  26 

320 

3  12 

3  01 

2  55 

245 

284 

2  23 

2  07 

1  53 

1  26 

1  00 

and 
Dec.Sl- 

and  : 
Jan.  9; 

and 
Jan.l^: 

23   058 

Jan.     1 

3  37 

3  31 

325 

3  17 

3  10 

3  01 

2  52 

2  41 

2  30 

2  15 

2  01 

137 

1  15 

20day8 

38day8| 

50d4«. 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


515 


1 

South  Latitude 

Declina- 
tion. 

Approz. 
dale. 

» 

1        o       ' 

5SP 

^54° 

55° 

56° 

57° 

58° 

69° 

60° 
h.m. 

61° 
h.m. 

62° 

63° 

64° 

65° 

66° 

67° 

68° 

h.m. 

h  m. 

h,  m. 

h.  m. 

h.  m. 

h.  m. 

h.fn. 

k.m. 

h.  m.    h.  m. 

h  m 

h.  m. 

h.  TO. 

h.  TO. 

j   23  08S 

Jan.  1 

829 

886 

8  43 

8  50 

8  67 

906 

9  15 

9*26 

9  87 

9  52 

10  06   10  28 

10  51 

11  55 

Seta 

Sets 

1   22  34 

6 

828 

8  84 

8  40 

8  47 

864 

903 

9  11 

9  22 

9  82 

9  45 

9  59 

10  18 

10  37 

U  16 

Jan.  10 

Jan.  16 

1   21  53 

11 

8  25 

8  81 

8  37 

8  43 

860 

8  59 

907 

9  16 

926 

9  89 

9  51 

10  08 

10  26 

10  61 

11  30 

1   21  02 

16 

8  21 

826 

882 

8  39 

8  45 

8  52 

869 

908 

9  18 

929 

940 

954 

10  08 

10  28 

10  54 

"*ii'57* 

20  01 

21 

8  15 

820 

825 

8  31 

8  37 

8  44 

860 

868 

9  06 

9  16 

9  26 

9  89 

9  62 

10  07 

10  27 

10  56 

1    18  60 

26 

808 

8  12 

8  17 

822 

828 

8  34 

8  40 

8  47 

854 

903 

9  12 

923 

984 

9  47 

10  03 

10  21 

17  31  S 

31 

8  01 

805 

809 

8  13 

8  18 

8  23 

829 

836 

8  42 

850 

858 

9  07 

9  18 

928 

9  41 

9  57 

1   16  04  S 

Feb.  5 

7  52 

7  65 

7  59 

808 

8  07 

8  12 

8  18 

828 

8  29 

835 

8  43 

850 

8  59 

908 

9  21 

932 

14  30 

10 

7  42 

7  46 

7  49 

7  62 

756 

800 

806 

8  10 

8  15 

8  21 

8  27 

8  84 

8  41 

8  49 

858 

908 

12  61 

16 

732 

7  85 

7  87 

7  40 

7  43 

7  47 

7  52 

7  56 

8  00 

805 

8  10 

8  16 

8  21 

829 

836 

8  44 

11  06 

20 

7  21 

723 

726 

7  28 

7  81 

7  34 

788 

7  42 

7  46 

7  50 

7  54 

758 

804 

809 

8  15 

822 

9  16  S 

25 

709 

7  12 

7  13 

7  16 

7  18 

7  20 

7  23 

7  27 

780 

733 

7  37 

7  41 

7  46 

7  50 

7  54 

8  00 

!     7  18  S 

Mar.  2 

6  57 

6  59 

7  01 

703 

705 

7  07 

709 

7  11 

7  14 

7  17 

7  19 

722 

725 

729 

7  83 

7  37 

5  23 

7 

6  46 

6  47 

6  49 

650 

6  51 

658 

654 

656 

659 

700 

7  02 

7  04 

7  07 

7  10 

7  13 

7  15 

3  25 

12 

684 

6  84 

6  86 

6  87 

688 

6  89 

6  40 

6  41 

6  48 

6  44 

6  45 

6  47 

6  48 

6  51 

6  52 

654 

1  27  S 

17 

622 

622 

6  23 

6  24 

6  24 

6  25 

625 

626 

627 

6  28 

6  28 

629 

6  80 

6  31 

632 

6  38 

0  32  N 

22 

6  10 

609 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

2  30  N 

27 

5  68 

5  57 

5  58 

5  67 

5  57 

556 

•5  56 

656 

566 

6  55 

554 

564 

563 

5  52 

5  61 

550 

4  26  N 

Apr.   1 

5  47 

5  46 

5  45 

5  44 

5  43 

5  43 

6  42 

6  41 

5  40 

539 

5  38 

5  86 

5  34 

5  33 

6  31 

529 

6  21 

6 

586 

5^ 

633 

5  31 

580 

530 

628 

6  26 

525 

523 

5  21 

5  19 

5  16 

5  14 

6  11 

508 

8  13 

11 

6  24 

522 

520 

5  19 

5  17 

5  16 

5  14 

5  11 

509 

5  07 

5  04 

5  01 

4  58 

455 

4  51 

4  48 

10  01 

16 

6  12 

5  10 

508 

5  06 

5  04 

5  03 

500 

4  57 

454 

4  61 

4  48 

4  44 

4  40 

4  36 

482 

4  27 

11  46 

21 

5  01 

4  59 

4  57 

4  54 

4  62 

4  50 

4  47 

4  42 

4  40 

4  86 

4  32 

427 

423 

4  18 

4  12 

406 

■    13  25  N 

26 

4  51 

4  48 

4  46 

4  43 

439 

4  37 

483 

4  29 

4  25 

4  21 

4  16 

4  11 

404 

3  59 

8  52 

•    3  45 

14  59  N 

May  1 

4  40 

4  37 

4  34 

4  81 

4  27 

4  23 

4  19 

4  15 

4  12 

4  06 

4  03 

355 

3  49 

3  42 

3  34 

8  25 

16  27 

6 

4  81 

4  27 

4  24 

4  20 

4  16 

4  11 

4  07 

4  02 

8  57 

3  61 

3  45 

8  39 

8  31 

3  24 

8  14 

306 

17  48 

11 

422 

4  18 

4  14 

4  10 

406 

4  01 

856 

850 

8  45 

3  88 

3  81 

823 

8  15 

805 

264 

2  44 

19  02 

16 

4  14 

4  10 

4  06 

4  01 

366 

8  51 

8  45 

3  89 

383 

325 

3  17 

308 

2  59 

2  48 

236 

222 

20  04 

21 

4- 08 

403 

8  58 

853 

3  48 

8  42 

8  87 

829 

822 

3  14 

305 

254 

2  46 

282 

2  16 

200 

21  05 

26 

402 

3  57 

852 

8  46 

3  41 

884 

328 

320 

3  13 

303 

264 

2  42 

280 

2  16 

1  68 

136 

21  53  N 

31 

8  56 

3  51 

3  45 

8  40 

3  35 

8  28 

320 

8  12 

805 

2  54 

2  44 

2  31 

2  17 

2  01 

1  40 

1  12 

22  31  N 

June  5 

3  52 

8  47 

8  41 

836 

329 

3  22 

8  15 

306 

2  57 

2  46  ,  2  35 

2  22 

2  07 

1  48 

123 

0  45 

23  00 

10 

3  49 

3  45 

389 

3  82 

3  26 

8  18 

8  10 

3  01 

252 

2  41 

2  80 

2  14 

1  58 

1  37 

107 

Does 

2:^  18 

15 

3  48 

8  43 

888 

8  31 

8  24 

8  16 

308 

2  59 

2  49 

2  87 

223 

209 

1  52 

1  29 

056 

not 

23  26 

20 

8  48 

3  43 

8  37 

3  81 

3  24 

3  15 

8  07 

258 

2  48 

2  86 

2  24 

2  07 

151 

1  27 

050 

rise 

23  24 

25 

860 

3  44 

3  39 

882 

325 

3  17 

309 

300 

2  60 

238 

2  26 

209 

1  53 

1  30 

054 

June 10 

23  12  N 

30 

3  53 

8  47 

3  42 

3  85 

328 

320 

3  13 

308 

264 

2  42     2  81 

2  15 

1  59 

1  37 

1  06 

to 
July  3. 

22  50N 

July  5 

3  57 

8  61 

8  46 

889 

833 

825 

8  18 

309 

8  00 

2  48     2  37 

2  22 

206 

1  46 

120 

028 

22  17 

10 

4  01 

856 

850 

S44 

888 

8  31 

8  24 

8  16 

807 

2  56     2  46 

2  32 

2  17 

200 

1  88 

1  04 

21  35 

15 

407 

4  02 

856 

8  51 

845 

888 

8  31 

823 

3  15 

3  06     2  56 

2  44 

2  30 

2  15 

1  56 

1  80 

20  44 

20 

4  14 

409 

403 

858 

363 

346 

3  40 

333 

826 

3  17     3  07 

256 

2  45 

2  31 

2  14 

1  64 

19  44 

25 

4  21 

4  17 

4  11 

406 

4  01 

366 

360 

843 

8  35 

3  27  :  8  19 

3  09 

2  69 

2  47 

2  82^ 

2  17 

'    18  36  N 

30 

428 

423 

4  19 

4  14 

4  09 

404 

369 

363 

8  47 

3  40 

3  31 

3  23 

3  14 

304 

2  52 

2  38 

,    17  20  N 

Aug.  4 

4a5 

4  32 

4  27 

423 

4  19 

4  14 

409 

4  04 

358 

3  62 

3  45 

887 

3  30 

3  21 

3  11 

300 

;    15  57 

9 

4  43 

4  40 

437 

483 

429 

4  25 

4  21 

4  16 

4  10 

4  05  1  8  58 

3  52 

345 

388 

829 

8  20 

1    14  28 

14 

4  52 

4  48 

4  45 

4  42 

488 

484 

4  81 

4  27 

423 

4  18  !  4  12 

406 

4  01 

854 

3  47 

8  39 

12  53 

19 

500 

456 

454 

4  51 

4  48 

4  46 

4  42 

438 

4  85 

4  21     4  26 

4  21 

4  16 

4  11 

406 

3  58 

11  13 

24 

508 

506 

503 

5  01 

4  58 

466 

463 

4  50 

4  47 

4  44     4  89 

485 

4  81 

4  27 

4  22 

4  17 

9  29  N 

29 

5  17 

5  14 

5  12 

5  10 

508 

606 

504 

502 

4  69 

4  56     4  53 

4  49 

4  47 

4  43 

4  39 

4  35 

.     7  40N 

Sept.  3 

525 

523 

5  22 

520 

6  18 

6  17 

5  15 

5  13 

5  12 

5  09     5  06 

6  04 

6  01 

4  59 

4  56 

4  53 

5  49 

8 

534 

5  32 

5  81 

530 

629 

5  27 

526 

5  25 

624 

522     520 

5  18 

5  16 

5  14 

5  12 

5  10 

355 

18 

5  42 

5  40 

5  40 

5  39 

5  89 

638 

5  37 

536 

686 

5  35     6  33 

5  32 

6  81 

530 

529 

5  27 

2  00 

18 

5  51 

550 

5  49 

6  49 

5  50 

6  49 

5  49 

5  48 

548 

5  48     5  47 

5  46 

5  46 

5  46 

5  45 

5  45 

0  03  N 

23 

5  59 

558 

5  58 

5  69 

559 

559 

600 

600 

600 

6  01     6  00 

6  01 

6  01 

6  01 

6  42 

603 

1  54  S 

28 

608 

608 

6  08 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14  1  6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

3  51  S 

Oct.    3 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

623 

6  24 

6  26 

6  27     6  28 

6  30 

6  32 

6  34 

686 

639 

5  46 

8 

6  26 

6  26 

6  27 

629 

6  31 

6  33 

6  34 

636 

63S 

6  41     6  42 

6  45 

6  47 

650 

653 

6  57 

7  40 

13 

684 

6  36 

6  37 

6  40 

6  41 

6  43 

6  45 

6  48 

6  50 

6  52     6  55 

6  69 

7  02 

7  06 

7  10 

7  16 

9  31 

18 

6  43 

6  45 

6  48 

6  50 

6  52 

6  55 

6  57 

7  01 

7  03 

7  07     7  10     7  16 

7  19 

7  2-1 

729 

7  35 

11  18 

23 

6  53 

6  55 

6  58 

7  01 

7  03 

7  06 

7  10 

7  14 

7  16 

7  21 

7  24     7  30 

7  35 

7  40 

7  46 

7  54 

13  02  S 

28 

7  02 

705 

708 

7  12 

7  15 

7  18 

7  22 

7  27 

7  30 

7  36 

7  41  ;  7  47 

7  51 

7  59 

807 

8  16 

11  40  8 

Nov.  2 

7  12 

7  16 

7  19 

7  23 

7  26 

7  31 

7  35 

7  40 

7  45 

7  61 

7  57 

8  04 

8  11 

8  19 

829 

8  89 

16  12 

7 

7  22 

7  26 

7  30 

7  34 

7  38 

7  43 

7  48 

764 

7  59 

806 

8  12 

8  21 

829 

8  38 

8  50 

9  04 

17  38 

12 

7  31 

7  86 

7  40 

7  45 

7  49 

7  55 

8  01 

8  07 

8  13 

8  21     8  29 

8  39 

8  49 

8  58 

9  12 

9  29 

IS  55 

17 

7  41 

7  46 

750 

.    756 

8  01 

8  07 

8  13 

8  21 

8  29 

8  37     8  46 

8  58 

908 

9  21 

9  87 

958' 

20  a> 

22 

760 

7  55 

8  00 

806 

8  12 

8  19 

8  26 

8  34 

8  43 

8  63 

9  02  ■  9  16 

9  28 

9  46 

10  05 

10  34 

!   21  05  S 

27 

7  58 

8  04 

8  10 

8  16 

8  22 

880 

837 

8  46 

866 

9  07 

9  18  1  9  34 

9  48 

10  09 

10  37 

21  55  S 

Dec.  2 

8  06 

8  12 

8  18 

825 

8  31 

8  39 

8  48 

9  58 

9  07 

920 

9  83  '  9  51 

10  08 

10  34 

11  22 

2-2  a5 
23  04 

7 
12 

8  13 
8  19 

8  19 
8  25 

8  26 
8  32 

8  33 
8  39 

8  40 
8  47 

8  49 
8  56 

8  58 
905 

908 
9  16 

9  18 
9  28 

9  32 
9  43 

9  46   10  07 
9  58   10  22 

10  28 
10  46 

11  03 
Doesnc 

)'t"setbe 

tween— 

23  21 

17 

8  24 

8  31 

8  36 

8  44 

8  52 

9  01 

9  10 

9  22 

9  84 

9  49   10  a5  ;iO  31 

10  58 

Dec.  12 

Dec.  3 

Nov.  27 

23  27 

22 

8  28 

8  34 

8  40 

8  48 

8  56 

9a5 

9  14 

9  26 

938 

9  54   10  09  ilO  36 

11  03 

and 

and 

and 

2:i  21  S 

27 

8  30 

8  36 

8  42 

8  50 

8  58 

9  07 

9  16 

9  27 

9  39 

9  55   10  10  !lO  35 

11  00 

Dec.  31. 

Jan.  9: 

88 
days. 

Jan.  15; 

50 

days. 

1   23  03  S 

Jan.    1 

829 

8  36 

_ 

8  43 

8  50 

8  57 

906 

9  15 

9  26 

9  37 

9  52   10  06   10  28 

1            1 

10  51 

11  55 

516 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

iDecli- 
na-    1 

Approx, 

So\dh  LaiUude. 

tlon.  1   ^»^- 

ei9P 

70° 

h.m. 
168  not  1 
Nov.  18 

and 
Jan.24. 

■'6'36' 

1  48  1 

2  22 
354  , 
8  22 
848 
4  12 

4  36  ! 

6  58' 

5  19 
640 
600 
620 

6  40 
700 

7  21 

7  42 

8  03 
826 

848 

9  12 
9  39 

10  08 
10  42 

71°        72° 

73° 

74°    j    75°    j    76° 

77°    !    78°    ;    80° 

1            i 

82° 

^° 

86°    ' 

88°         ^^ 

O     t 

23  05s'jan.   1 
2237    '            6 
21 58              11 
2108              16 
120  07              21 
1858              26 
17  398 .          81 

16138  Feb.  5 
14  40              10 
,13  01              15 
1116    (          20 
9  288;          25 

7  308  Mar.  2 
534    I            7 

3  37    1          12 
1398            17 
0  20N           22 
2 18N           27 

4  15N  Apr.  1 
609    '            6 

8  02              11 
'9  51              16 

1135              21 
1315N           26 

14  50N  May  1 
1619               6 

17  42              U 
;i8  55    ,           16 
;19  58    :           21 
,2100               26 
!2148N            81 

22  28N  June  6 
2267    1          10 
2317    1          15 

23  26    1          20 
28  25    ,          25 

J2314N           80 

22  52N  July  6 
,22  21              10 
21 40              16 
20  50              20 
1960    1          25 

18  48N     ■      80 

17  28N  Aug.  4 
16  06    1            9 
14  37               14 

13  03               19 
1123              24 

9  39N           29 

7  51N  Sept.  8 
600                8 

4  07              13 

2  11    ,           18 
'  015N           23 
!   1428'           28 

3  898  Oct.    3 

5  35    j            8 
7  28    1          13 
9  20    ,          18 

1108    1          23 
12  51S            28 

14  308  Nov.  2 
11605                7 

17*    ,          12 

18  48               17 
1968               22 
20598            ^ 

h.m. 
Sun  do 
N0V.-22 

and 
Jan.2a 

0  41 

1  86 

2  11 

2  41 
809 
883 
8  56 
4  18 

4  41 
502 
6  21 

5  42 
600 

6  19 

638 
668 

7  16 
736 
756 

8  16 

8  87 

8  68 

9  21 
946 

10  11 
10  42 

h.m. 
«etbetv 
Nov.  14 

and  i 

Jan.28: 

76     1 

days. 

1  03 

2  00  ' 

h.m. 
ireen— 
Nov.lO 

and 

Feb,  1 

84 

days. 

h.  m.    h.  m.     h.  m,     h.  m. 
Sun  does  not  set  between— 
Nov.  7  Nov.  4iOet.  31  Oct.  28 

and  1   and      and      and 
Feb.  4;Feb.  7;Feb.ll;Feh.l4 

90          96     ;    104    1    110 
days.  1  days.  |  days. .  days. 

A.  m.     A.  m.    h,  m,    h.  m. 
Sun  does  not  set  between— 
Oct.  25, Oct  23[Oct.  17  Oct.  12 

and      and      and  I   and 
Feb.17;  Feb.19;  Febi25;  Mar.  2; 

116        120        132        142 
days.    days.    days.    days. 

h,  m.    h.  m,    h^  «.     h.  m 
Sun  does  not  set  between— 
Oct   eiOct    l;Sept26Sept2I 

and  1   and  |   and  >    and 
Mar.  7;  Mar.12;  Marl?:  MarJ23; 

153        163        173         1^ 
days,    dajTB.    dajrs.     da>> 

1   97 

0  40 

1  55 

' 1 

1 

2  38  ,    2  27 

3  11       2  55 
8  89      8  28 

4  06      8  67 

4  30       4  24 

4  53       4  49 

5  16      6  13 

6  88       5  37 

5  69      6  59 

6  21       6  22 

6  42       6  45 

7  W  1    7  08 
7  26       7  82 

7  48       7  66 

8  12  '    8  21 

8  35       8  47 

9  01       9  16 
9  29       9  48 

10  00     10  28 

1  07  i 

::.::.:! 



j 

2  38      2  14  1 

1   4n        0  S4 

::::::: : 

j 

3  15 

8  01  1    2  41 

2  18 

1  42  1     1  40 

2  46       2  80 

.  '         .  i      ... 

3  46 

4  15 
4  43 
509 
634 
558 
623 

6  47 

3  36       3  22 

1 
408  <    358 

4  07  ,     4  30 

807 

8  47 
4  33 

1 

8  34 

8  20 

2  23 
380 
4  22 
509 
663 
686 

7  90 

1 i 

4  13 
4  49 
628 
656 
629 

7  02 
786 

8  13 

8  51 

9  81 

4  01 

4  42 

5  19 

5  61 

6  30 

7  06 

284 
3  62 
464 
560 

6  44 

7  41 

8  44 
10  10 

5  05  i    5  00 

4  ?A 

2  63 
4  27 
544 

658 

8  18 
10  04 

6  32  1    5  29  i    5  27 
6  68  I    6  57       5  58 
6  24       6  26       6  27 

828 
532 
726 

948 

4  67      Set.-' 
8  56   Mar.iS 

' 

7  12       7  17  ,    7  22  1    7  24 

7  37  1    7  45       7  52  ,    8  00 

8  01  '    8  13  !    8  24       8  35 
832       844!8599  14 

9  01       9  15       9  37     10  02 

9  31  j     9  55     10  2tt)  1  11  29 

7  44  1    807 

8  23  !    9  01 

9  10     10  11 

1 

10  07 

1 

I            ! 

10  16     10  51 

1 

' 

1            1 

10  38 

1              1 

' 

'              1 

1 

1              1 

Sund( 
June  1 

and 

Julyl2; 

42 

days. 

•esnotr 
May  26 

and 

July20; 

56 

days. 

ise  between— 
May  21  May  16 

and  1   and 
July24;July28i 

66     i     74 
days,    days. 

Sun  dc 

May  12 

and 

days. 

eH  not  r 

May  9i 

and 

days. 

! 
Ise  between— 
May  6  May  2 

and  1   and 
Aug.9;Aug.l2; 

days. '  days. 

i 

Sun  does  not  rise  between— 
Apr.  28  Apr.  25  Apr.  19  Apr.  14 

and      and      and  i   and 
Aug.l5;  Aug.19;  Aug.25;  Auk.30 

no    I    117         1-29    .    139 
days.    days,    days,    days. 

Sun  does  not  rise  between— 
&pr.  8  Apr    3  Mar.  29  Mar.24 

and   ,   and   1    and      and 
3ept  5:  SeptlO:  Septia;  Sept.2& 

161        161         171         IM 
days.    days.    days,  i  days. 

": :: 

■']!!!"-!;.!!;  ■"!!!!!i"/.".'.'.!; 

1 

11  28 
10  47 
10  19 
9  53 

9  27 
905 
8  42 
8  19 
7  57 
7  85 

7  13 
6  61 
629 
606 
6  44 
622 

5  00 
4  28 
4  16 

8  52 
828 
304 

288 
2  10 
1  42 
1  12 

1 1 

1 



1 

1 

I 

10  47 
10  13 

9  44 

9  18 
8  52 
8  28 
804 
7  40 

7  17 
654 
6  31 
607 
544 
6  21 

458 
4  84 
4  10 

8  46 
320 
2  54 

226 
1  56 
1  19 
0  24 

11  42 
10  41 

1 

1 

11  29 

' 1 

1 

10  03     10  30 
9  32      9  61 
9  03       9  18 
8  37  1    8  48 
8  11  '    8  19 
7  46       863 

7  21       7  26 
6  67  ,     7  00 
6  33       6  85 

11  10 
10  14 
936 
902 
8  30 
7  01 

7  33 

10  49 
9  57 
9  17 
8  42 
808 

7  39 

ii  49 

10  23 
9  35 
8  55 

8  20 

7  47 
7  15 
644 
6  13 
5  43 
5  14 

4  41 
4  08 
3  34 

9  57 

11  14 
10  01 
9  18 
8  82 

755 

7  21 
6  47 
6  14 
5  41 
608 

4  85 
859 

8  22 
2  40 
1  48 
025 

1 

10  35 
9  34 

!    ..     . 

10  03 

' 

1 

8  47       9  05 

10  02 

853 
7  58 
709 
6  22 
637 
4  50 

4  01 
306 
1  59 

1 

806 
7  28 

8  17 
7  86 

958 
834 
7  29 
6  80 
533 
4  34 

380 
2  10 

1 

t 

7  05       7  09 

9  48 
803 
6  42 
526 
407 

2  30 

638 
6  11 
644 
5  16 

4  49 
4  21 
3  52 
3  21 
2  47 

640 
6  11 
6  43 
6  14 

4  45 
4  15 
8  48 
8  10 

6  52 

ft  4R 

9  26 
7  07 
5  13 
306 

608 
6  44 
6  20 

4  56 

4  81 
4  05 
3  89 
3  11 
2  41 

2  10 
1  83 
0  43 

609 
648 
5  17 

4  52 
426 
3  68 
820 
800 
2  27 

1  62 
108 

6  16  ,    6  09 
6  41       6  80 
506  '    464 

4  29       4  21 
3  50  ;    8  89 
3  08  ,    2  52 
2  19  !    1  51 



8  IW     Riwr. 
4  32  SepLia 

1 

9  39  1     9  14 

1  09 

2  12       1  51   '     T  20 

1 

130 

0  46 

1 

' 

1 

] 

1 

1 

"  • 

1 

1 

21618 

22  32 
28  02 

23  20 
28  27 
23  228 

23058 

Dec.  2 
7 
12 
17 
22 
27 

Jan.  1 

dund 
Nov.22 

and 

Jan.20; 

60 

days. 

oesnot 
Nov.18 

and 
'jan.24; 
1     68 

days. 

set  bet\ 
Nov.14 

and 
Jan.28: 

76 
days. 

reen— 
Nov.lO 

and 

Feb.  1; 

84 

days. 

Sund 
Nov.  7 

aDd 

Feb.  4; 

90 

days. 

oesnot 
Nov.  4 

and 

Feb.  7; 

96 

days. 

set  betT 
Oct.  31 

and 

Feb.ll; 

104 

days. 

^een— 
Oct.  28 

and 

Feb.l4; 

110 

days. 

Sund 
Oct.  25 

and 
Feb.17; 

116 
days. 

oesnot 
Oct.  23 

and 

Feb.19; 

120 

days. 

set  beti 
Oct.  17 

and 

Feb.25; 

132 

days. 

Breen— 
Oct  12 

and 

Mar.  2; 

142 

days. 

Sund 
Oct.    6 
and 
Mar,  7; 
158 
days. 

oesnot 
Oct    1 

and 

Jfarl2; 

163 

daya 

set  between— 
Sept26Sepu!l 

and  .  and 

Manl7;MarJS: 

173    1    1S4 

daya.  1  days. 







TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET 


517 


Decli- 
na- 
tion. 

23  03S 
,22  34 
2153 
2102 
20  01 
18  50 
17  31S 

*§StT 

South  LcUiiude. 

69° 

70° 

71° 

72° 

73° 

74° 

75° 

76° 

77° 

78° 

80° 

82° 

84° 

86° 

88°        90° 

Jan.  1 
6 
11 
16 
21 
26 

31 

h,  m. 
Sund< 

Nov.22 
and 

Jan.  20 
11  37 
10  50 
10  16 

9  47 
9  19 
853 
829 
806 

7  42 
720 
6  57 
635 
6  12 
650 

528 
506 
4  44 
4  22 
4  00 

8  87 

3  16 
2  62 
2  29 
2  06 
140 
1  01 

Km. 
368  not 
Nov.18 

and 
Jan.  24 

ii'se' 

10  40 

10  08 
9  82 
904 
838 
8  12 

7.47 
723 
669 
686 
6  12 
6  49 

5  26 
503 
4  40 
4  16 
3  52 
328 

304 
238 
2  11 
141 
107 

h.m. 
setbeti 
Nov.14 

and 

Jan.28; 

76 

days. 

11  16 

10  25 
9  46 
9  15 
8  47 
820 

7  63 
728 
708 
688 
6  14 

5  49 

6  24 
500 
485 
4  10 
3  46 
3  19 

2  52 
223 
1  50 
1  10 

k.m, 
veen— 
Nov.lG 

and 

Feb.  1; 

84 

days. 

h.m. 
Sun  d( 
Nov.  7 

and 

Feb.  4; 

90 

days. 

h.  m.     k.  m. 
)es  not  set  bet^ 
Nov.  4  Oct.  81 

and   1  and 

Feb.7;Febill; 

96         104 

days.    days. 

h.m. 
veen— 
Oct.  28 

and 

Feb.l4 

110 

days. 

A.  m.     h,  m.     h.  m.     k.  m. 

Sun  does  not  set  between— 
Oct.  25,Oct.  28  Oct.  17  Oct.  12 

and   1  and   1   and   ,  and 

Feb  17;  Febl9;  Feb.25;  Mar.  2; 

116        120    1    182        142 

days.    days,  j  days.  |  days. 

h.  m.     k.  m. 

Sun  does  not 
Oct.    6  Oct.    1 

and      and 

Mar.  7;  Mar  12: 

153        163 

days.    days. 

h.  m.  1  h.  m. 
set  between— 
Sept26Sept.21 

and   1  and  I 

Mar.l7;Mfty23; 

173        184 

days.    days. 

16  04S   Feb.  5 

10  56 
10  06 
980 

858 
828 

769 
7  32 
706 
640 
6  14 

5  47 

6  21 
456 
4  29 
402 
335 
306 

236 
202 
1  21 

11  39 
10  28 
9  45 
9  10 
8  87 

806 
7  88 
7  10 
642 
6  15 
546 

6  19 
4  52 
4  24 
355 
826 
2  52 

2  20 
1  37 

.      i 

14  30 
12  51 
1106 
;   9  16S 

718S 
523 
'   3  25 
127S 
0  32N 
2  SON 

4  26N 
6  21 
8  13 
10  01 
11146 

10 
15 
20 
25 

Mar.  2 
7 

12 

17 

22 

.     27 

Apr.   1 
6 
11 
16 
21 

11  12 
10  06 
924 
8  47 

8  16 
748 

7  13 
6  44 
6  15 
646 

6  16 
4  46 
4  i6 
345 

8  11 
235 

1  M 
055 

1 

10  49 
944 
858 

823 
7  60 
7  18 
6  47 
6  16 
644 

6  18 

11  84 
10  05 
9  14 

838 
7  57 
723 
6  49 
6  16 
5  42 

506 

1 

10  41 
9  33 

846 
8  07 
729 
6  52 
6  16 
5  40 

504 
427 
8  47 
807 
2  19 

'  r 

958 

900 
8  17 
785 
665 
6  17 
5  37 

468 
4  18 
3  85 
2  46 
142 

1   '"* 

963 
8  47 
753 
7  04 
6  17 
530 

4  48 
363 
2  66 
1  40 



' 

9  39 
822 
7  18 
6  19 
5  21 

4  21 
3  13 
1  40 

9  16 

7  42 
628 
606 

8  42 
1  45 

1 

8  36 
680 
434 

200 

1 

6  54      Sets 
2  40   Mar.23 

1 

4  41  j    4  34 
408  '    3  68 
3  34      3  21 
2  55      2  39 
2  15  1    1  48 

1 

:::.::;t 

1 

13  25N 

26 

1 

1 

1 14  59N 
16  27 
'17  48 
^9  02 
.  20  04 
1 21  Oo 
2153N 

22  31N 
123  00 

|23  18 

23  26 
23  24 
23  12N 

22  50N 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 

Jiilv   5 

119 



1 

; 

, 

::::::::.::;;; 

1 

' 

1 

' 1 

1 

1            1 

1 

:::::::  :::::::i:::::::i::::::: 



1 

1 

Sun  do 
June  1 

and 

July  12; 

42 

days. 

>ea  not  i 
May  26 

and 
July20: 

days. 

rise  beti 
May  21 

and 

July24: 

65 

days. 

w^een— ■ 
May  16 

and 

July  28 

74 

days. 

Sun  do 
May  12 

and 
AUK.1; 

days. 

esnot  I 

AU..5; 
days. 

1 

ise  between— 
May  5May  2 

and   1  and 
Aug.9;  Aug.l2 

days.    days. 

1 

Sun  does  not  rise  beti 

Apr.  28  Apr.  25  Apr.  19 

and      and  i  and 

days.    days.  .  days. 

1            ' 

tveen— 

Apr.  14 

and 

"^ 

days. 

Sundc 
Apr.  8 

and 
Sept.  5; 

151 
days. 

►es  not 
Apr.  3 

and 
Sept.. 

days. 

1«e  between— 
Mar.29  Mar.24 

and      and 

9eptl5;Sept20; 

171    1    181 

days.    days. 

'22  17            '  10 
21  35               16 
,20  44    ;           20 
|19  44    '           25 
18  36N           SO 

17  20N  Aiiff.  4 

:::::::::::::::::::::::: 

::::::::::::::::::;;:!:;:;:;: 

!            ' 

0  44 

1  25 

1  56 

2  22 

2  46 
808 

3  SO 

3  50 

4  10 
429 

4  48 

5  07 

5  2.5 

6  44 
6  02 

6  21 

640 

7  00 
7  19 

7  41 
802 
825 

8  61 

9  32 
10  17 
10  64 

1 

1 

1 

.::.::J 

1            1 

1 

:::::::  :::::::i 

1  30 

2  02 

2  31 
256 

3  20 
8  42 
403 

4  24 

4  44 

504 
624 

5  43 
603 
628 

643 
7  04 
7  25 

7  48 

8  11 

8  37 

905 

9  36 

10  14 

11  16 

0  41 

1  36 

2  11 

2  41 

3  07 
3  31 

3  55 

4  17 

4  89 
600 
6  21 
6  42 
603 
6  24 

6  46 
708 

7  30 

7  55 

8  20 

8  49 

9  22 
9  58 

10  64 

1           ; 

:::::':'::::::i ':::::■*::: " 

0  52 

1  47 

2  23 

2  46 

3  21 
8  47 

4  11 

4  34 

4  67 

5  19 

6  41 
6  0i 
6  26 

6  49 

7  13 

7  38 
804 

8  33 
905 

9  41 
10  30 

1           1 

1      1 

1  10 

2  01 
2  87 
308 
886 
402 

4  28 
4  52 

6  16 
540 
6  04 
6  28 

1 

......I.......L...... 

15  57 
U28 
12  53 
1113 
9  29N 

7  40N 
5  49 
3  55 
200 
0  03N 
154S 

3  51S 
5  46 
740 
9  31 
1118 
|13  02S 

i  14  40S 
If.  12 
17  38 

'20  as 
2ia=ss 

i  21  rvss 

2-^  '6ry 
2:5  04 
Xi  21 
23  27 
|23  21S 

j  23  03S 

9 
14 
19 
24 
29 

Sept.  8 

13 
18 
23 

28 

Oct.    3 
8 
13 
18 
23 
28 

Nov.  2 
7 
12 
17 
22 
27 

Dec.   2 
7 

12 
17 
22 
27 

Jan.   1 

1  28 

2  17 
254 
825 

3  64 

4  22 

4  48 

5  14 
689 

6  05 
6  80 

080 

1  51 

2  35 
8  11 
8  44 

4  14 
4  42 
6  10 

6  37 
605 
688 

7  02 
782 
8(M 

8  43 

9  20 
10  15 

1 

105 
2  12 
255 
382 

406 
487 
507 
6  87 
606 
6  86 

708 
741 
8  16 
8  57 
946 
11  28 

1 1 

130 
286 
3  18 

356 
430 
502 
635 
607 
640 

7  14 

7  51 

8  81 

9  20 
10  31 

0  25 
208 
8  01 

844 
428 
468 
584 
609 
645 

723 
803 

8  49 

9  46 

:::::':i::::::: 

2  07 

8  12 
4  02 
4  48 
580 

6  13 
656 

7  43 

8  85 
943 

2  11 
828 
429 
6  24 

6  18 

7  14 

8  16 
935 

1 
1 

2  21 
358 
6  14 

6  27 

7  43 

920 

[ 

2  44 
463 
6  44 
8  61 

1 

3  46  1  Rises 
7  38  ;Sept21 

6  53       6  57 

! 

7  18 

7  45 

8  14 

725 

7  54 

8  26 

1 ' 

1 

8  45       9  02 

9  23       9  46 

10  00     10  51 

1 

:::::::i:::::::i 

1 

1 1 

:::::::i::. :;;::::  :;:,| 

' 

:::::::l:::::::  ::::::: 

::::::::::::::::::::::;:;;;:il 

:::::::::: ::::::::::::  :::::i 

1 

...:: ' 1 

Sund< 
Nov.22 

and 
Jan.20: 

60 
days. 

>CHnot 
Nov.18 

and 

Jan.*24; 

68 

days. 

set  bet^ 
Nov.14 

and 

Jan.28: 

76 

days. 

veen— 
Nov.lO 

and 

Feb.  1; 

84 

days. 

Sun  does  not 
Nov.  7Nov.  4 

and   1   and 

Feb.  4:  Feb.  7; 

90     1     96 

days.  1  days. 

net  bet> 
Oct.  31 

and 

Feb.ll; 

104 

days. 

veen— 
Oct.  28 

and 

Febl4: 

110 

days. 

Sun  d( 
Oct.  25 

and 
Febl7; 

116 
days. 

)es  not 
Oct.  23 

and 

Feb.19; 

120 

days. 

set  bet\ 
Oct.  17 

and 

Feb.25; 

132 

days. 

veen— 
Oct.  12 

and 

Mar.  2; 

142 

days. 

Sun  d( 
Oct.   6 

and 
Mar.  7: 

163 
days. 

)esnot 
Oct.    1 

and 
Miir.l2: 

163 
days. 

set  bt'tween—  ■ 
Sept26  Sept.21 

and      and 
Mar.l7:  Mar.23:' 

173         184 
days.    days. 

1 

1 1 

1 1 

- 

— 

'_"-;y--j 

518 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


Decli- 

Ap- 

Beginning  of  morning  twilight — North  latitude. 

nation 
san. 

prox. 
date. 

0° 

10° 

20°   1   9QP 

40°    :    45° 

50°    '    65° 

60° 

624° 

65° 

074° 

70° 

75P 

80°    1      90° 

O      /       ' 

h.m. 

Km. 

h.m. .  h.m. 

h.m.    A.m. '    h.m.      h.m. 

h.m. 

h.m. 

A.m. 

A.m. 

A.m. 

A.m. 

23  05S  Jan.  1 

4  45 

5  02 

5  17  ,  5  31 

5  45  1  6  52  1    6  00  .    6  09 

6  19 

6  24 

6  31 

688 

^6  47 
B631 

(J7  11 

97  69       Tw;- 

21 08              16 

4  52 

6  07 

5  21 

583 

5  45  .  5  51       6  67       6  04 

6  11 

6  16 

620 

625 

^^47 

07  16 

liuht 

17  39              81 

458 

5  10 

520 

680 

538 

5  41  ,    6  45       5  48 

5  61 

5  53 

554 

565 

6  57 

f)5  60 

06  69 

befdD« 

13  OlS .  Feb.  15 

50U 

509 

5  16 

5  21 

5  24 

5  24 

6  24  ;    5  23 

620 

5  18 

5  15 

5  12 

506 

4  49 

04  10 

Jan.  30. 

7  30S'Mar.  2 

500 

604 

507 

506 

603 

600 

456 

4  49 

4  89 

483 

4  24 

4  13 

859 

8  11 

Son 

1 898           17 

4  57 

4  67 

464 

4  49 

4  39 

432 

428 

409 

8  60 

8  87 

320 

268 

2  26 

TiMS 

415N,  Aor.  1 

4  52 

4  48 

4  41 

480 

4  13 

4  01 

345 

823 

260 

227 

1  51 

088 

' 

Mar.  19. 

9  51N 

16 

4  47 

4  38 

4  26 

4  10 

3  45     3  28 

303 

229 

1  27 

.:.:.:..::::::         i 

14  SON 
18  55 

May  1 
16 

4  43 

4  40 

480 
4  24 

4  14 
4  04 

8  51 
886 

8  18  1  2  54 
2  54  1  2  22 

220 
130 

120 

It  to  either  twilight  or  oontinuoua  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day. 

1 

1 

between— 

2148 

81 

4  40 

4  21 

8  57 

326 

2  86  1  1  55 

022 

May  S  [Apr.  28i  Apr  151  Apr.  8i  Apr.  2 

liar.  26IMar.l4|  Mar.  1 

2817 

June 15 

4  41 

4  21 

856 

822 

2  27     1  40 

June  2 

an^ 

and      and  |  and       and 
Aug.22  Aug.80|Sept.  6'8ept.  IS 

and 

end      and 

1 

2314N 

80 

4  45 

4  25 

3  59 

3  25 

2  81     1  44  , July  15 

Aug.  6 

3ept.l7[Oct.   2  0ct.  1^ 

21  40N 
18  43 
14  87 
9  89N 

July  15 
SO 

Auff.l4 
29 

4  48 
460 
450 

4  4S 

429 
484 
488 
4  39 

406 
4  14 
422 
428 

834 

3  47 
369 

4  11 

245     2  05       0  87 
8  05  1  2  34       1  4S 

I 

::::;::i:::::::!:::::::i:::::;:: 

1 

827 
8  47 

308       229 
3  30  !    3  06 

1  81 
283 

1            1 .  . 

Sunseti 

132 

:::::::..:::::..: 

LSeDt.2SL 

4a7N 

8ept.l8 

4  44 

4  40 

4  88 

422 

405 

353  1    338 

8  16 

244 

220 

1  46 

088 

142S 
728 

*^  28 
Oct.  18 

489 
4  84 

4  39 

4  88 

487 
4  40 

4  81 

440 

422 
437 

4  15      4  06 
484       480 

862 
423 

888 
4  13 

820 
406 

808 

858 

2  45 
8  47 

202 
388 

1 

244 

12  618'          28 

480 

433 

446 

460 

458 

453       453 

4  51 

4  49 

446 

4  48 

489 

484 

4  16 

03  85 

1   17  298  Nov.12 

429 

4  41 

4  61 

500 

508 

5  18       5  15 

5  18 

6  21 

622 

523 

5  24 

5  25 

06  27 

05  26 

Twi- 

2059             27 

480 

4  45 

468 

5U 

522 

528      584 

5  41 

548 

6  62 

5  57 

602 

96  07 

f)6  28 

(^60 

light 

2802     Dec.12 

485 

4  52 

607 

6  21 

585 

5  42  ■    5  60 

669 

608 

6  14 

6  21 

628 

$6  86 

(^01 

()7  48 

endi 

23228            27 

442 

4  59 

5  16 

529 

5  43 

6  51  1    5  59 

608 

6  18 

6  24 

6  81 

689 

$6  48 

^7  14 

08  04 

Not.  14. 

,  DecH- 

Ap- 

End  of  evening  twilight — Xorth  latitude. 

1  nation 

prox. 

sun. 

date. 

, 

• 

0° 

10° 

20P 

80O 

40° 

45° 

50° 

55° 

60° 

C24° 

65P 

671° 

70° 

750 

80° 

90° 

o     / 

A.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

A.m. 

h.m. 

h.m. 

A.m. 

A.m. 

h.m. 

A.m. 

A.«. 

23  088 

Jan.   1 

722 

706 

660 

686 

622 

6  15 

607 

568 

5  48 

648 

586 

629 

e^ao 
e&49 

f  )4  6« 

m4  09 

Twi- 

2102 

16 

727 

7  12 

659 

6  47 

635 

629 

623 

6  16 

609 

606 

600 

565 

^^85  ^66 

light 

17  81 

31 

729 

7  17 

7  07 

658 

660 

6  46 

6  48 

640 

687 

6  85  •    6  34 

688 

682 

iyB^im  81 

hegins 

12  518 

Feb.  15 

728 

720 

7  13 

709 

706 

705 

706 

707 

7  10 

7  12  '    7  15 

1 

7  19 

7  24 

742 

08  28 

Jan.  30. 

;     7188 

Mar.  2 

725 

7  21 

7  19 

7  19 

722 

725 

780 

787 

7  47 

7  64 

808 

8  14 

828 

9  19 

San       1 

1     1278 
4  26N 
lOOlN 

i  14  59N 

17 

Apr.  1 

16 

Mayl 

7  21 

7  16 
7  13 

7  12 

7  21 
7  21 
722 

7  24 

723 
728 
784 

7  41 

729 
789 
750 

804 

788 

7  66 

8  16 

887 

7  46 
808 
888 

9  01 

756 
8  24 
8  57 

986 

809 
8  47 
982 

10  87 

829 
920 
10  40 

Itisc 

8  42 
946 

8  60 

0  » 

965 

riaea 
Mar.  19. 

10  21       11  47 

iither  twilight  or  contii 

luouada 

ylightj 

Tftble 
iday. 

19  02 

16 

7  13 

729 

7  49 

8  17 

850 

9  82 

10  2!4 

10)  throughout  the  whole  24  hours 

of  eacl 

between— 

1 

2158 

81 

7  15 

784 

768 

880 

9  19 

10  00 

1189 

May  i 

Apr.  2S 

Apr.l6iApr.  8 

Apr.    S 

Mar.26 

Mar.l4  Mar.  1 

1 

2318 

June  16 

7  19 

789 

804 

888 

988 

10  20 

June  2,   and 

and 

and 

and 

and 

and 

and 

2312N 

80 

722 

7  42 

807 

8  41 

985 

10  22 

July  15' Aug.  6 

Aug.22 

Aug.80 

Sept  5 

Sept.  IS 

3eptl7 

Oct.  2 

Oct  16 

; 

2135N 
18  36 
14  28 
9  29N 

8  55N 
1548 
740 

July  15 
80 

Aug.14 
29 

Sept.13 

28 

Oct.  13 

728 
7  24 
7  19 
7  14 

708 
7  03 
669 

7  42 
788 
7  81 
722 

7  12 
703 
6  55 

805 
768 
7  47 
784 

7  19 
7  04 
652 

887 
825 
809 
750 

780 
7  10 
6  52 

926 
906 
8  42 
8  14 

7  46 
7  19 
655 

10  05 
988 
905 

8  81 

758 
726 
658 

1181 
10  27 
989 
854 

8  13 
786 
702 

Sunsets 
Septal. 

10  85 
928 

8  86 
748 
709 

10  26 

906 
807 

980 
820 
725 

10  08 
886 
788 

1104 
866 

744 

928 

768 

846 

13  028 

28 

668 

6  40 

6  43 

638 

685 

634 

684 

686 

6  40 

648 

6  47 

652 

709 

07  46 

17  888 

Nov.12 

700 

6  48 

6  87 

628 

620 

6  16 

6  13 

6  10 

6  07 

6  06 

604 

602 

602 

^69 

05  59 

Twl- 

2106 

27 

706 

650 

687 

6  24 

6  13 

607 

600 

554 

5  46 

5  42 

588 

583 

95  27 

(H48 

light 

28  04 

Dec.12 

7  12 

665 

6  40 

6  26 

6  12 

6  05 

5  57 

548 

538 

588 

526 

6  19 

^10 

<H46 

(^M 

ends 

28  218 

27 

720 

7  03 

6  47 

688 

6  19 

6  11       6  03 

554 

643 

538 

5  81 

628 

^14 

04  49 

^68 

Not.  14. 

1 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 
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Decll- 

Ap- 

Beginning  of  morning  iwiligfii — SctUh  latitude. 

natioii 

prox. 
date. 

1 

sun. 

o«> 

10° 

20° 

80° 

40° 

45° 

50° 

56° 

60° 

624° 

65° 

67i° 

70° 

75° 

80° 

90° 

o     ,     ^ 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

23  0)8 

Jan.   1 

445 

4  25 

400  ,  826 

282 

1 46  :jan.  ii;nov.io 

It  is  either  twlll«ht  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 

21  OS 

16 

4  62 

434 

4  11 

3  41 

268 

2  15 

100 

and 

1 

Feb.  2 

between— 

1    17  39 

31 

4  58 

4  43 

4  24 

3  58 

3  19 

240 

206 

Oct,  26  Oct.  19  Oct.  12,0ct.     ^Sept.  29l8ept  15  8ept.  2, 

13  01S;Feb.l5 

500 

4  49 

435 

4  14 

8  45 

323 

253 

"206" 

Feb.  18  Feb.  25  Mar.  3 

Mar.  lOlMar.  16 

Mar.29  Apr.  11 

7  308  i  Mar.  2 

500 
4  67 
4  52 

4  53 
4  54 
454 

4  43 
4  49 
454 

429 
4  41 
4  51 

408 
427 
4  44 

353 
4  17 
4  39 

383 
405 
4  81 

304 
8  47 
4  21 

2  19 

3  21 
407 

1  40 
8  03 
8  67 

8unsets 
Mar.  23. 

,      139S'           17 

2  39 
344 

"■204* 
828 

0  51 
306 

.     4  15N  Apr.  1 

'*i"37' 

9  51N           16 

4  47 

458 

4  67 

459 

459 

4  67 

454 

460 

444 

439 

434 

4  26 

4  16 

343 

'Yii' 

11  ftON  May  1 

4  48 

453 

6  01 

607 

5  12 

5  14  ,    5  16 

6  16 

6  16 

6  15 

6  14 

6  12 

509 

500 

04  38 

Twi- 

'   18  55    ,           16 

4  40 

4  62 

505 

6  16 

6  24 

529 

683 

538 

5  42 

5  45 

5  47 

550 

558 

06  00 

1)6  11 

light 

2148 

81 

440 

455 

509 

522 

535 

5  41 

548 

555 

604 

608 

6  13 

6  19 

06  26 

()6  46 

()7  20 

ends 

'   2317 

June  15 

4  41 

468 

6  14 

628 

6  42 

560 

558 

606 

6  17 

628 

629 

687 

(;«46 

07  12 

(^01 

May  12. 

•23  14N 

80 

4  45 

502 

6  17 

6  31 

5  46 

558 

6  01 

609 

620 

625 

6  32 

6  40 

06  49 

07  14 

08  08 

2140N 

July  15 

4  48 

504 

5  17 

532 

543 

6  49 

666 

608 

6  11 

6  16 

620 

627 

06  33 

06  62 
06  07 

07  25 

Twi- 

18 43 

30 

450 

603 

6  14 

526 

684 

688 

548 

5  47 

5  61 

663 

556 

558 

6  01 

06  16 

light 

14  37 

Aug.l4 

460 

500 

508 

5  14 

6  19 

6  21 

522 

522 

522 

5  21 

5  19 

6  17 

6  14 

^04 

04  40 

begins 

9  39N 

29 

448 

4  54 

458 

600 

469 

458 

455 

460 

448 

489 

482 

425 

4  14 

840 

2  12 

Aug.  2. 

4  07N 

Sept.l3 

444 

4  46 

446 

4  42 

4  86 

480 

428 

4  12 

3  67 

3  47 

335 

8  19 

266 

1  24 

Sun 

142S 

728 

12  518 

17  298 
20  59 

28 
Oct.  18 

28 

Nov.12 
27 

439 
4  84 
4  30 

429 
4  30 

436 
427 
4  19 

4  14 
4  12 

4  31 
4  17 
404 

365 
850 

423 
4  08 
344 

3*29 
3  19 

409 
8  42 
8  16 

2  49 
232 

400 
3  27 
264 

222 
1  66 

8  47 
307 
2  24 

1  88 
042 

829 
289 
188 

Nov.lO 
and 

803 
158 

2  45 

1  16 

2  20 

1  44 

030 

rises 
Sept21. 



It  is 
10)  tb 

jithert 
rougho 

ivilightor  continuous  daylight  Table 
ut  the  whole  24  hours  of  each  day. 

Feb.  2 

between— 

23  02 

Dec.  12 

485 

4  15 

350 

3  16 

223 

187 

Dec.  8 

Oct.  26  Oct.  19!0ct.  12  Oct.     SBept.  29  Sept  15'Sept.  2 

23  22S 

27 

442 

422 

8  57 

322 

228 

1  40 

Jan.  11 



Feb.l8Feb.'25|Mar.  3  Mar.  lOfelar.  16  Mar.29  Apr.  11 

Decli- 

Ap- 

End  of  evening  twilight — South  latitude. 

nation 
sun. 

prox. 
date. 

(P 

10° 

20° 

30° 

40° 

45° 

50° 

660 

60° 

621° 

65° 

674° 

70° 

75° 

80° 

90° 

o     t 

h.m. 

h.m. 

h.m. 

h.m. 

k.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

23  038 

Jan.   1 

7  22 

7  41 

807 

8  41 

984 

10  20 

Jan.  11 

Nov.lO 

It  ifl  either  twiliffht or  continuous  daylight  (Table 
10)  throughout  tne  whole  24  hours  of  each  day, 

2102 

16 

727 

746 

808 

889 

926 

10  04 

11  17 

and 

Feb.  2 

between— 

17  31 

81 

729 

7  44 

808 

829 

907 

986 

10  20 

Oct.  26 

Oct.  19 

Oct.  12 

Oct.     a 

Bept.  298eptl68ept  2 

12  518 

Feb.  16 

728 

7  89 

764 

8  14 

8  48 

905 

984 

"io'io" 

Feb.  18 

Feb.  26 

Mar.  8 

Mar.  10 

Mar.  16 

Mar.29 

Apr.  11 

7188 
1278 
4  26N 

Mar.  2 

17 

Apr.  1 

725 
7  21 
7  16 

782 
7  28 
7  14 

7  41 
728 
7  14 

7  65 
786 
7  17 

8  16 
7  49 
724 

8  81 
769 
720 

8  61 
8  11 
786 

9  19 
829 
7  46 

10  03 
864 
800 

10  41 
9  12 
8  10 

Sunsets 
Mar.  28. 

■*9*86' 
822 

'io'io* 

888 

"ii'67' 

900 

'i6'26' 

lOOlN 

16 

7  13 

707 

708 

700 

7  01 

702 

704 

708 

7  15 

720 

726 

783 

742 

8  14 

"9*86* 

14  69N 

May  1 

7  12 

702 

668 

6  47 

6  42 

640 

688 

638 

638 

688 

689 

6  41 

648 

6  61 

07  13 

Twi- 

19 02 

16 

7  18 

6  59 

648 

687 

628 

628 

6  19 

6  14 

609 

607 

604 

6  01 

568 

05  60 

()5  89 

light 

2163 

31 

7  15 

659 

646 

688 

6  20 

6  18 

606 

669 

6  51 

6  46 

5  41 

685 

06  28 

05  08 

(H88 

ends 

2318 

Junel5 

7  19 

702 

6  47 

6  32 

6  18 

6  10 

602 

664 

5  48 

687 

5  81 

623 

06  14 

04  48 

08  60 

May  12. 

2312N 

80 

722 

706 

660 

686 

6  21 

6  14 

606 

6  67 

5  47 

541 

585 

627 

06  18 

04  68 

04  05 

2135N 

July  15 

7  28 

708 

664 

6  41 

629 

622 

6  16 

609 

6  01 

666 

6  51 

546 

06  89 

06  21 
06  07 

04  49 

Twi- 

18 36 

80 

724 

709 

668 

6  48 

689 

686 

6  31 

6  26 

6  22 

620 

6  18 

6  15 

6  18 

(^69 

light 

14  28 

Au«r.l4 

7  19 

709 

702 

655 

6  61 

6  49 

648 

648 

6  49 

660 

6  51 

658 

666 

^07 

07  33 

begins 

9  29N 

29 

7  14 

7  08 

704 

708 

708 

705 

7  08 

7  18 

7  20 

725 

7  81 

7  89 

750 

825 

9  57 

Aug.  2. 

3  56N 

SeptlS 

708 

7  07 

707 

7  10 

7  17 

723 

730 

7  41 

756 

807 

820 

887 

869 

10  86 

Sun 

1548 

740 

13  028 

17  388 

28 

Oct.  18 

28 

Nov.12 

708 
669 
658 

700 

705 
706 
7  09 

7  16 

7  11 
7  16 
7  24 

784 

7  19 
730 
744 

800 

7  38 

7  52 

8  14 

889 

748 
807 
886 

9  06 

756 
827 
906 

952 

8  14 
856 
952 

Nov.lO 

8  41 

9  42 

900 
10  23 

9  24 

10  01 

1129 

rises 
Sept.  21. 

It  is 

sithert^ 

flight 

orcontii 

luousda 

ylighti 

Table 

2105 

27 

7  05 

728 

746 

8  16 

904 

9  42 

10  56 

and 
Feb.  2 

10)  throughout  tLe  whole  24  hours  of  each  day, 
between— 

23  04 

Dec.  12 

7  12 

782 

7  57 

8  31 

924 

10  11 

Dec.  8 

Oct.  26 

Oct.  19  Oct.  12  Oct.     SBept.  29,8ept  15l8ept.  2 

23  218 

27 

720 

740 

806 

889 

984 

10  22 

Jan.  11 

Feb.  18 

Feb.  26  Mar.  3  Mar.  idMar.  16  Mar.29  Apr.  11 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


520  TABLE  12.— REDUCTION  OF  LOCAL  MEAN  TIME  OF  SUNRISE  AND  SUNSET 

TO  STANDARD  MERIDIAN  TIME. 


i 

Difference  of 

! 

Difference  of  longi- 
tude between  lo- 

Reduction 

Difference  of  longi- 
tude between  lo- 

Reduction 

1   longitude 

Reduction 

to  be  applied 

to  be  applied 

'  between  lo- 

to be  applied 

cal  and  standard 

to  local 

1    cal  and  sundard 

to  mean 

cal  and 

to  mean 

meridian. 

mean  time. 

meridian. 

local  time. 

standard 

local  time. 

o      /           o      / 

Minutes. 

1  meridian. 

o      /              o     / 

Minuief. 

o 

H<nirs. 

0  00  to  0  07 

0 

'      7  23  to    7  37 

30 

1              15 

1 

0  08  to  0  22 

1 

1      7  38  to    7  52 

31 

30 

2 

0  23  to  0  37 

2 

7  53  to    8  07 

32 

45 

3 

0  38  to  0  52 

3 

1      8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

1      8  23  to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

1      8  38  to    8  52 

35 

90 

6 

1  23  to  1  37 

6 

.      8  53  to    9  07 

36 

105 

7 

1  38  to  1  52 

7 

.      9  08to    9  22 

37 

120 

8 

1  53  to  2  07 

8 

1      9  23  to    9  37 

38 

135 

9 

2  08  to  2  22 

9 

'      9  38  to    9  52 

39 

150 

10 

2  23  to  2  37 

10 

'      9  53  to  10  07 

40  1 

165 

11 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

'    10  23  to  10  37 

42  , 

3  08  to  3  22 

13 

10  38  to  10  52 

43  1 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

,    11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

18 

,    11  53  to  12  07 

48 

4  38  to  4  52 

19 

'    12  08  to  12  22 

49 

4  53  to  5  07 

20 

.    12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

1    12  53  to  13  07 
i    13  08  to  13  22 

52 

5  38  to  5  52 

23 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

1    13  38  to  13  52 

55 

6  23  to  6  37 

26 

,    13  53  to  14  07 
1    14  08  to  14  22 

56  ' 

6  :^  to  6  52 

27 

57 

6  53  to  7  07 

28 

1    14  23  to  14  37 

58 

7  08  to  7  22 

29 

14  38  to  14  52 

1 

59 

If  local  meridian  is  east  of  standaixl  meridian,  subtract  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  15^,  use  the  first  part  of  the  table.  For  greater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  neare>t 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  the 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 


liSTDEX. 

This  Index  gives  the  maritime  States  of  the  United  States  and  Canada;  the  principal  countries  of  the  worid;  important  islands 
and  bodies  of  water,  and  the  70  ports  for  which  full  predictions  are  given,  these  ports  being  printed  in  small  capitals  here  a^d  also 
In  Table  3. 

In  order  to  find  any  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  country,  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A.  P«Mfe- 

Abyssinia 428 

Aden,  Arabia 265,428 

Admiralty  Inlet,  Wash 394 

Adriatic  Sea 434 

Africa 428 

Alabama 374 

Alaska 400 

Alaska  Peninsula 404 

Aleutian  Islands 404 

Algeria 432 

Amoy,  China 193,410 

A  nnual  variation  in  mean  sea  level 458 

Anticosti  Island 342 

A  PI  A,  Samoa  Islands 217, 41 8 

Arabia 428 

ArabianSea 426 

Arctic  Ocean 338,406,450,452 

Argentina 380 

A rzobispo  islands 416 

Asia 406,426,432 

Asia  Minor 432 

Astoria,  Greg 157,392 

Auckland,  New  Zealand 225, 422 

Australasia 420 

Australia 424 

Austral  Islands 418 

Austria 434 

Azores 432 

B. 

Bahamas 376 

Baltimore,  Md 97,364 

Baly  Island,  East  Indies 412 

Banks  Islands,  South  Pacific 422 

Baluchistan 426 

Bass  Strait,  Australia 424 

Batavia,  Java 205,412 

Bay  of  Bengal 426 

Bavof  Biscay 436 

Bayof  Fundy 346 

Behm  Canal,  Alaska 400 

Bellingham  Bay,  Wash 396 

Belize,  Central  America 374 

Belgium 448 

Bering  Sea 404 

Bermuda  Islands 376 

Bombay,  India 257,426 

Bonin  Islands,  North  Pacific 416 

Borneo 414 

Boston,  Mass 69,350 

Brazil 378 

Brest,  France 281,436 

British  Columbia 396 


Page. 

Buenos  Ayres,  Argentina 133, 380 

BuzzardsBay 352 

C. 

Calcutta,  India 245, 426 

California 388 

Campbell  Island,  B.  C 398 

Canary  Islands 432 

Cape  Breton  Island,  Nova  Scotia 344 

Cape  ColonVj  Africa 430 

Cape  Fear  River  and  branches 368 

Cape  Horn,  South  America 137, 382 

Cape  Town,  Africa 269, 430 

Cape  Verde  Islands 432 

Caribbean  Islands : 378 

Caribbean  Sea 374 

Carimata  Strait 414 

Caroline  Islands,  North  Pacific. 416 

Carquines  Strait 390 

Casco  Bay,  Maine 350 

Cebu  Island,  P.  1 416 

Celebes,  East  Indies 414 

Chappaquiddick  Island,  Mass 352 

Charleston  (Custom-House),  S.  C 113, 370 

Chatham  Sound,  B.  C 400 

Chatham  Strait,  Alaska 402 

Chesapeake  Bay 362 

Chile 382 

China 410 

Clarence  Strait,  Alaska 400 

Cochin  China 410 

Colombia,  South  America 378, 386 

Colombo,  Ceylon 253, 426 

Columbia  River t 392 

Connecticut 354 

Cook  Islands,  South  Pacific 418 

Cook  Inlet,  Alaska 404 

Coos  Bay,  Oregon 392 

Cortiova  Bav,  Alaska 402 

Costa  Rica/. 376,386 

Cross  Sound,  Alaska 404 

Cuba 376 

Cumberland  Sound 338 

Current  tables 463 

D. 

Delaware  Bay,  River,  and  State 360 

Denmark 450 

District  of  Columbia 366 

Dixon  Entrance,  Alaska  and  B.  C 400 

Dover,  England * 305,440 

Dublin  Bay  (Kingstown),  Ireland* 321, 446 

521 


522 


INDEX. 


Pigje. 

Eastern  or  Malay  Archipelago 412 

East  Indies 412 

EastRiver,N.  Y 354 

Ecuador 386 

Edinburgh  (Leith),  Scotland 289,438 

Egypt 428,432 

England 440 

English  Channel 436 

Equation  of  time 460 

Europe 434 

Explanation  of  tables 37 

F. 

Faroe  Islands 448 

Falkland  Islands 382 

Fernandina,  Fla 121, 370 

Fiji  Islands 418 

Finlayson  Channel,  B.  C 398 

Fisher  Channel,  B.  C 398 

Fitzhugh  Sound,  B.  C 398 

Flores  Island,  East  Indies 412 

Florida 370 

Formosa  Island 408 

France 434,436 

Franz  Josef  Land 452 

Frederick  Sound,  Alaska 402 

Friendly  Islands 418 

G. 

Galapagos  Islands 386 

Galvkbton,  Tex 129,374 

Gasper  Strait,  East  Indies 414 

Georgia 370 

Georgia  Strait,  Wash,  and  B.  C 396 

Germany 448 

Gilbert  Islands 416 

Governors  Island,  N.  Y 85, 358 

Grays  Harbor,  Wash 394 

Greece 434 

Greenland 338 

Greenock,  Scotland 317, 444 

Greenville  Channel,  B.  C 398 

Grinnell  I^and 338 

Guam  Island,  Ladrone  Islands 416 

Guatemala 374,388 

Guiana,  South  America 378 

Guimaraa  Island 414 

Guinea,  Africa 430 

Gulf  of  California,  Mexico 388 

Gulf  of  Mexico 372 

Gulf  and  River  of  St  Lawrence 340, 342 

•H. 

Haiti 376 

Halifax,  Nova  Scotia 57, 344 

Hamburg,  Germany 329, 450 

HarlemRiver,  N.  Y 356 

Harmonic  constants 454 

HaroStrait,  Wash 396 

Havre,  France 285,438 

Hawaiian  Islands 418 

Hebrides  Islands 448 

Height  of  tide  at  any  time 333 

Hervey  Islands 418 

Holland 448 

Honduras 374,386 

Hongkong,  China 197, 410 

Honolulu,  Oahul.,  Hawaiian  Islands 213,418 

Hood  Canal,  Wash 394 

Hudson  Bay  and  Strait 3*^8 

Hudson  River,  N.  Y 358 

Hull,  England 293,440 


celand 3:^ 

cy  Strait,  Alaska 4<>4 

loiloStrait 414 

ndex  to  Principal  Porta 52 

ndia 4-»3 


ndian  Ocean  islands 

reland 

slands  of  the  Pacific  Ocean. 

sle  of  Man 

taly 


4lN 

444 
414 
444 
434 


J. 


Jamaica 376 

James  River,  Va S'iS 

Jan  Mayen  Island 3.'>S 

Japan 406 

Java 412 

Juan  de  Fuca  Strait 3&4 

K. 

Kamchatka 4CS 

Karachi,  India 261.436 

Keku  Strait,  Alaska 4<E 

Kennebec  River,  Me 348 

Kermadec  Islands 418 

Key  West,  Fla 125,372 

Kingstown,  Ireland 321, 446 

Kiushu  Island,  Japan 40$ 

Kodiak,  Kodiak  Island,  Alaska 169, 404 

Kongo  River,  Africa 430 

Korea 410 


Labrador 34»> 

Ladrone  Islands 416 

liCith,  Scotland 289,438 

Leytelsland,  P.  I 416 

Liberia 430 

Lisbon,  Portugal 273, 434 

Liverpool,  England 313, 442 

Lombok  Island,  East  Indies 412 

London  Brjikie,  England 301, 440 

Long  Island,  N.  Y 356 

Long  Island  Sound -. .•      354 

Loo  Choc  Islands 41^ 

Louisiade  Archipelago 422 

Louisiana 374 

Low  ArchipelajBTO , 418 

Lower  California 3S8 

Loyalty  Islands 422 

Lummi  Bay,  Wash 3^6 

Luzon  Island,  P.  1 416 

Lynn  Canal,  Alaska 402 

M. 

Madagascar 42S 

Madeira  Islands 432 

Madras,  India 249, 426 

Magellan  Strait 33^1 

Maine 346 

Malakka  Strait,  Sumatra 412 

Malay  Archipelago 412 

Malay  Peninsula 410 

Manila,  Pasig  River  entr.,  Philippine  Ids  . . .  209, 416 

Mangarei  Island,  East  Indies 412 

Marianas  Islands 416 

Marquesas  Islands 41^ 

Marshall  Islands 416 

Marthas  Vineyard i^2 

Maryland 362,386 


INDEX. 
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Pagre. 

rlasaachusetts 350 

lediterranean  Sea 432 

liyako  Siina  Islands,  Japan 408 

Melbourne,  Victoria 233, 424 

dexico 374,388 

lilbank  Sound,  B.  C 398 

dindanao  Island  . . . , 414 

dindoro  Island 416 

lississippi 374 

lolucca  Islands 414 

loon's  phase,  distance,  and  declination 462 

ioou's  transits 460 

Morocco 432 

rlozambique 428 

luskeget  Island,  Mass 352 

N. 

Iagasaki,  Japan 181, 408 

lantucket  Sound 350 

Jarrajjansett  Bay 352 

(atal,  Africa 430 

Navigator  Islands 418 

Netherlands 448 

lewarkBay,  N.  J 358 

few  Britain  Island 422 

Jew  Brunswick 342, 346 

Jew  Caledonia 422 

Newfoundland 340 

Jew  Guinea 422 

lew  Hami)6hire 350 

Jew  Hanover  Island 422 

Jew  Hebrides  Islands 422 

Jew  Ireland  Island 422 

Jew  Jersey 358 

Jew  London,  Conn 77, 354 

Jrwport,  R.  1 73,352 

Jew  South  Wales 424 

Jew  York : 354 

Jew  York  (Governors  Island) ,  N.  Y 85, 358 

Jew  Zealand 420 

Jicaragua 376,386 

Jipon  Island,  Japan 408 

Jorth  America \ 338,386 

Jorth  Australia 424 

Jorth  Carolina 368 

lorth  Island,  New  Zealand 420 

Jorth  Sea 448 

Jorway 450 

Jorton  Sound,  Bering  Sea 406 

Jova  Scotia 344 

Jova  Zembla 452 

O. 

>gden  Channel,  B.  C 400 

Okhotsk  Sea 406 

►ld  Point  Comport,  Va 105, 368 

►range  River 430 

►regon 392 

►rkhey  Islands 448 

P. 

^acific  Ocean  Islands 414 

^adilla  Bay,  Wash 396 

Palawan  Island,  P.  I 414 

*ANAMA,  Panama 145,378,386 

*anay  Island 414 

*ango  Pango,  Tutuila  I.,  Samoa  Islands 418 

*apua 422 

*as8amaquoddy  Bay 346 

»atagon  ia 380, 382 

Pennsylvania 360 

*enobscot  Bav  and  River 348 

»eril  Strait,  Alaska 402 


Page. 

Persia 428 

Persian  Gulf 428 

Peru 384 

Philadelphia,  Pa 93, 362 

Philippine  Islands 414 

Phoenix  Islands 418 

Polynesia 416 

Port  Adelaide,  South  Australia 237, 424 

Portland  Breakwater,  England 309, 440 

Portland,  Me 65, 350 

Portland  Canal,  etc.,  Alaska  and  B.  C 400 

Porto  Rico,  West  Indies 378 

Port  TowNSEND,  Wash 161,394 

Portugal 434 

Possession  Sound  and  Port  Susan,  Wash 394 

Potomac  River,  Md.,  Va.,  and  I).  C 364 

Prince  Edward  Island 344 

Prince  William  Sound,  Alaska 404 

Principe  Channel,  B.  C 398 

PugetSound,  Wash 394 

Q. 

Quebec,  Province  of 340 

Queen  Charlotte  Islands,  B.  C 398 

Queensland 424 

QuEENSTOWN,  Ireland 325,446 

R. 

Rangoon,  Burma 241, 426 

RaritanBay 358 

Red  Sea 428 

Resurrection  Bay,  Alaska 404 

Revillaeiffedo  Channel,  Alaska 400 

Rhode  Island , 352 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 408 

RocHELLE,  France 277, 436 

Rosario  Strait,  etc.,  AVash 394 

Russia 450 

Russian  Tartary 406 

S. 

Sacramento  River,  Cal 390 

Sahara 432 

St.  Croix  River,  Me 346 

St.  John,  New  BrunsMick 61, 346 

St.  Johns,  Newfoundland 53, 340 

St  Lawrence  River  and  Gulf 340,342 

Salvador,  Central  America 386 

St.  Michael  (Norton  Sound),  Alaska 173, 406 

Samar  Island,  P.  1 416 

Samoa  Islands 418 

Sandalwood  Island 412 

SanDibgo,  Cal 149,388 

Sandwich  Islands 418 

Sandy  Hook,  N.  J 89,358 

San  Francisco  Bay 390 

San  Francisco  (Fort  Point),  Cal 153, 390 

San  Juan  Channel,  Wash 396 

San  Juanico  Strait,  P.  1 416 

San  Pablo  Bay,  Cal 390 

San  Pedro  Channel,  Cal 388 

Sannak  Islands,  Alaska 404 

Santa  Barbara  Channel,  Cal 388 

Santa  Cruz  Islands,  South  Pacific 422 

Santo  Domingo 376 

Saratoga  Passage,  Wash 394 

Savannah  Entrance,  Ga 117, 370 

Schuylkill  River,  Pa 362 

Scotland , 438,444 

Senegambia 430 

Sergius  Narrows 402, 490 

Seymour  Narrows 396, 486 
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Shanghai,  China 189,410 

Shekrnbss,  Ensland 297, 440 

Shetland  Islands 448 

Shikoku  Island,  Japan 408 

Siara 410 

Siberia 406 

Sierra  Leone 430 

Singapore 201, 410 

Sitka,  Alaska 165, 402 

Skagit  Bav,  Wash 394 

Smith  Inlet,  B.  C 398 

Society  Islands 418 

Solomon  Islands 422 

Somaliland 428 

South  America 378 

South  Austral ia 424 

South  Carolina 370 

South  Georgia 382 

South  Island,  New  Zealand 420 

Spain 434 

Spitzbergen 462 

Staten  Island,  N.  Y 356 

Stephens  Passage,  Alaska 402 

Stewart  Island,  New  Zealand 420 

Suisun  Bay,  Cal 390 

Sulu  Islands 414 

Sumatra 412 

Sumba  Island,  East  Indies 412 

Sumbawa,  East  Indies 412 

Sumner  Strait,  Alaska 400 

Sunda  Strait,  East  Indies 412 

Sunrise  and  sunset 497 

Sydney,  New  South  Wales 229,424 

Syria 432 

T. 

Tasmania 424 

Texas 374 

Tientsin  Entrance,  China 1 85, 410 

Tierra  del  Fuego 382 

Timor  Island,  East  Indies 412 

Tokelau  Islands 418 

Tongalslands 418 

Trinidad 378 

Tripoli 432 

Tsushima  Islan<l,  Japan 408 


Pec 

Tuamotu  Islands 4h 

Tubuai  Islands 41' 

Tuckemuck  Island '^\ 

Tunis 43. 

Tutuila  Island,  Samoa  Islands 4> 

Twilight  tables 5> 

U. 

Umpqua  River,  Or^ '^1 

Union  Islands 41S 

U  n  i  ted  States 346,  :^- 

Uruguay i*** 

V. 

Valparaiso,  Chile 141,:jM 

Vancouver  Island -^i 

Variations  in  mean  sea  level 4.>^ 

Venezuela 'r> 

Victoria,  Australia 424 

Vineyard  Sound,  Mass :5n- 

Virginia 'S^tm 

W. 

Wales 44? 

Washington,  State  of S<.* 

Washington,  D.  C m,:^ 

Wellington,  New  Zealand 221, 42»» 

Western  Australia 4i>i 

West  Indies -O' 

White  Sea,  Russia 4.^2 

Willapa  Bay,  Wash :w 

Willets  Point,  N.  Y 81,:vV 

Wilmington,  N.  C 109.3ft? 

Windward  or  Caribbean  Islands *)7s 

Wrangell  Strait,  Alaska +e 

WrightSound,  B.  C c?* 

Y. 

Ya^iuina  Bay  and  River -^ 

Yezo  Island,  Japan 4(»> 

Yokohama,  Ja^mn \71,M^ 

Z. 
Zanzilxar 4^ 
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,  In  the  preparation  of  thege  tide  tablea  thebest  available  material  lias  h&m  \jsed;  but 
tbe  predictions  and  tidal  constants  are  necessarUy  of  uniequal  merit  for  difterent  parts  of  tL^ 
globe,  owing"  to  a  lack  of  properly- distributed  observations  upon  y^bich  to  btee  conclusions. 
It  is  our  purpose  to  «ubytitute  betfei*-  values,  as  soon  as  obtained,  wherever  those  given 
may  prove  unsatisfactory,  and  therefore  any  tidal  observatipns^  eveo  If  consisting  of  onlji 
few  ti4es,  will  be  very  acceptable.  '  ,.  *'    r  •     :       . 

To  pei-Bohs  willing  to  aid  in  the  collecting  of  tidal  data,  we  would  suggest  to  ob?ierve 
thB  height  of  the  sea  at  regular  intei-vals  of  onfe  hour^  day  and  night,  whenever  practicable', 
ratlier  than  the  high  and  low  waters  only  for  the  same  period.  Observationa  taken  even  ai 
longer  intervals  of  tiilie^such  ag  ev^ry  two'  or  three  hours,  will  be  useful.         -      ' 

It  must  be  borne  in  mind  that  these  tables  aim  fb. give  the. times  and  heights  of  higb 
and  low  waters,  and  no^  the  times  of  turning  of  the  current  or  of  slack  water.  For  oceaii 
stations  there  is  asually  butlittle  difference  between  the  time  of  high  o^  low  water  and  tfce 
beginning  of  ebb  or  flood  current;  but  for  places  in  narrow  channels,  lalidlo(5ked  harbois, 
or  on  ti<Jal  rivers  the  time  of  slack  current  n^ay  differ  by  two  oj?  three  hours  from  the  tim^ 
.  of  high  or  low  water  standi  and  local  knowledge  is  inquired  to  enable  one  to  make  the  proprr 
allowance  for  this  delaj'  in  the  condition  of  tidal  currents..   '  _  ^    -    '■  i 

'It  is  desired  to  collect  infomation  relating  to  tidal  currents  witli, the  view  of  including 
.  it  in  subsequent  issues  of  this  publicsation.  ',    .      '\     ,.  '    /  . 

AUpervSous  are  invited  to  send  infoi-mation  or  suggestions  for  ippreasirig  the  u^efulue^s 

of  these  Tide  Tables  to  the  :    -  ;  .'  '     "^'^':^"''^  ^  '[  -^  ^  '■ 

>      V  ;    :;  ^  SUPERlNTENEiENT  OF  THE  COAST  AJS'D  GEODETIC  Stfj^YEY^ 


